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o”kZ 2020&2021 iwjh nqfu;k 
ds fy, ,d vlk/kkj.k o”kZ 
Fkk] vkSj ,ulhbZ,l,l Hkh 
bldk dksbZ viokn ugha FkkA 
tc gekjk ns’k egkekjh ls 
tw> jgk Fkk vkSj ftlds  
ifj.kkeLo:i vkfFkZd 
dfBukbZ gks jgh Fkh] eSaus 24 

flracj] 2020 dks ,ulhbZ,l,l ds funs’kd ds :i esa 
inHkkj xzg.k fd;kA ;|fi vf/kdka’k deZpkjh vkSj v/;srk 
dke ij okil vk x, Fks] os igys ls gh bl ubZ lkekU; 
voLFkk ds vuqdwy gks pqds FksA igys ls ykxw fd, x, 
y‚dMkmu vkSj dM+s dksfoM çksVksd‚y ds dkj.k] o”kZ dh 
igyh frekgh ds nkSjku çxfr /kheh FkhA tcfd] gekjs 
oSKkfudksa us bl nkSjku nwj ls dke djus dk ykHk mBkrs 
gq, vPNh la[;k esa ‘kks/k i= çdkf’kr fd,A 28 flracj 
2020 dks dk;ZHkkj laHkkyus ds rqjar ckn gqbZ ,ulhbZ,l,l 
dh 14oha ‘kklh ifj”kn ¼thlh½ dh cSBd lfgr vf/kdka’k 
vkf/kdkfjd cSBdsa v‚uykbu vk;ksftr dh xbZa] ftlesa çks- 
,l ds VaMu dh v/;{krk esa ,d ubZ vuqla/kku lykgdkj 
lfefr ¼vkj,lh½ ds xBu dks eatwjh nh xbZA ,ulhbZ,l,l 
igys ls gh jk”Vªh; laLFkkuksa ds leku vuqla/kku dk ekgkSy 
cukus dh jkg ij gS vkSj vkj,lh ds lg;ksx ls 2020&21 
ds nkSjku ekgkSy dks csgrj cukus ds fy, lHkh ç;kl fd, 
x, gSaA

o”kZ 2020 esa ubZ ;kstuk vof/k 2021&2026 ds nkSjku 
dk;kZUo;u ds mís’; ls vuqla/kku çLrkoksa dks rS;kj djus] 
ppkZ djus vkSj cpko djus ds fy, laLFkku ds oSKkfudksa 
}kjk egRoiw.kZ vuqla/kku ;kstuk xfrfof/k;ksa dks iwjk fd;k 
x;kA laLFkku ds Hkhrj dbZ nkSj ds vkarfjd fopkj&foe’kZ 
ds ckn] vkj,lh }kjk 22 tuojh vkSj 25 ekpZ] 2021 dks 
,u,lbZ,l,l ds oSKkfudksa ds lkFk viuh nks cSBdksa vkSj 
ckn esa O;fDrxr ckrphr ds nkSjku çLrkoksa dh leh{kk 
dh xbZA ^^ft;ksMk;ukfeDl ,aM ljQsl çkslsl ¼th,lih½^^ 
fo”k; ds rgr dqy 15 ‘kks/k çLrko i`Foh foKku ea=ky; 

¼,evksbZ,l½ dks fopkj ds fy, çLrqr fd, x, FksA LFkk;h 
foÙk lfefr ¼,l,Qlh½ vkSj O;; foÙk lfefr ¼bZ,Qlh½ 
dh cSBdksa esa çLrkoksa dk lQyrkiwoZd cpko ea=ky; dh 
vaczsyk ;kstuk ÞHkwdai foKku vkSj HkwfoKku ¼,l,thbZ½ ds 
fgLls ds :i esa fd;k x;k FkkA ge vkus okys o”kksaZ esa bu 
ifj;kstukvksa ds lQy dk;kZUo;u dh vk’kk djrs gSaA 

o”kZ 2020&21 ,ulhbZ,l,l ds fy, lcls vf/kd mRiknd 
o”kksaZ esa ls ,d FkkA gekjs oSKkfudksa vkSj ‘kks/kdrkZvksa us 
fiNys o”kZ ds nkSjku 28 dh rqyuk esa 45 lgdehZ&lehf{kr 
tuZy esa ‘kks/k i=  çdkf’kr fd, FksA buesa ls dbZ ‘kks/k 
i= lacaf/kr fo”k;ksa dh çeq[k if=dkvksa esa NisA vU; ‘kks/k 
ifj.kkeksa esa 14 iqLrd v/;k;] lEesyu dh dk;Zokgh esa 14 
ys[k vkSj ,d isVsaV ‘kkfey gSaA o”kZ ds nkSjku] rhu ‘kks/
kkfFkZ;ksa us lQyrkiwoZd viuh ih,p-Mh- dk;ZØe iwjs fd, 
gSaA vuqla/kku lqfo/kkvksa ds fodkl ds fy,] 1820 ehVj 
dh ÅapkbZ ij jkteYys ¼eqUukj½ esa ,d mPp ÅapkbZ okys 
ckny HkkSfrdh os/k’kkyk ¼,p,lhihvks½ dh LFkkiuk dh xbZ 
Fkh] lHkh rhu fØfVdy tksu os/k’kkykvksa ¼lhtsMvks½ dks 
‘kq: dj fn;k x;k Fkk] vkSj d{kk 10000 LoPN jlk;u 
ç;ksx’kkyk ij dke iwjk gks x;k FkkA ns’k ds pkSng laLFkkuksa 
dks ‘kkfey djrs gq, iuMqCch Hkwty fuoZgu ¼,lthMh½ ij 
jk”Vªh; usVodZ ifj;kstuk ds pj.k&A dks vius vafre o”kZ 
esa ,ulhbZ,l,l }kjk lQyrkiwoZd lefUor fd;k x;k 
FkkA bl ifj;kstuk dks dbZ frekfg;ksa ls ljkguk feyh vkSj 
,ulhbZ,l,l bl dk;ZØe ds nwljs pj.k dks u, mís’;ksa 
vkSj u, Hkkxhnkjksa ds lkFk ykxw djus ds fy, rRij gSA

laLFkku dh vuqla/kku xfrfof/k;ksa dks iqufuZnsZf’kr djus] 
miyC/k vuqla/kku lqfo/kkvksa dk vf/kdre mi;ksx djus 
vkSj oSKkfud ç’kklu dh csgrjh ds fy,] vuqla/kku 
lewgksa dh la[;k dks pkj ls c<+kdj Ng dj fn;k x;k 
vkSj mfpr uke fn;k x;kA orZeku esa ,ulhbZ,l,l ds  
vuqla/kku lewgksa dks Bksl i`Foh vuqla/kku lewg ¼,lbZvkjth½] 
ØLVy xfr’khyrk lewg ¼lhMhth½] leqæh HkwfoKku lewg 
¼,ethth½]  ty foKku lewg ¼,pok;th½] tSo Hkw&jlk;u 
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ls lewg ¼chthth½ vkSj ok;qeaMyh; foKku lewg ¼,,lth½ 
ds :i esa tkuk tkrk gSA ;|fi vuqla/kkudrkZvksa dks 
ç’kklfud mís’;ksa ds fy, fofHkUu lewgksa esa lwphc) fd;k 
x;k gS] mUgsa varj lewg vuqla/kku lg;ksx dks vkxs c<+kus 
vkSj muds ç’kklfud fu;a=.kksa ds ckotwn lHkh miyC/k 
lqfo/kkvksa dk mi;ksx djus ds fy, çksRlkfgr fd;k tkrk 
gSA 

lkaxBfud ekspsZ ij 2020&21 ds nkSjku dbZ y{; izkIr fd, 
x,A gekjs ç’kklu ds fujarj ç;klksa ds dkj.k] lHkh Hkwfe 
lhek fooknksa dks gy djus ds ckn] ,ulhbZ,l,l dks dsjy 
ljdkj dh vksj ls vafre iêk nLrkost tkjh fd;k x;k 
Fkk] ftls blds dSfcusV }kjk fof/kor vuqeksfnr fd;k x;k 
FkkA laLFkku esa ,d u;k ços’k }kj] ,d iDdh igqap lM+d 
vkSj ,d ubZ pkjnhokjh cukbZ xbZ gSA 

bl rF; ds ckotwn fd o”kZ 2020&21 lcls v’kkar  
o”kksaZ esa ls ,d Fkk] jk”Vªh; laLFkku ds :i esa ,ulhbZ,l,l 
oSKkfud vuqla/kku ds ekeys esa vf/kd ÅapkbZ rd 
igqap x;k gSA geus vius Kku vkSj lalk/kuksa dks lk>k  
djds jk”Vª fuekZ.k esa xoZ ds lkFk ;ksxnku fn;k gSA 
bl vlkekU; o”kZ ds nkSjku dsjy jkT; vkSj ns’k dh  
enn djus esa laLFkku dk fgLlk gksus ij ,ulhbZ,l,l 
ds çR;sd lnL; dks xoZ gSA eq>s bl vf}rh; laLFkku  
ds lHkh ‘kqHkfpardksa ds le{k ;g okf”kZd fjiksVZ çLrqr djrs 
gq, vR;ar çlUurk gks jgh gSA 

MkW- T;ksfrjatu ,l- jsMkW- T;ksfrjatu ,l- js

funs’kd] ,ulhbZ,l,lfuns’kd] ,ulhbZ,l,l
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lfpo 
i`Foh foKku ea=ky;] Hkkjr ljdkj 
i`Foh Hkou] ubZ fnYyh

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

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

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

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

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

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

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

2- ‘kklh fudk; ¼thlh½2- ‘kklh fudk; ¼thlh½

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

v/;{k 

 

lnL; 
 

 
lnL;

lnL;

  

 
lnL; 
 

 
lnL;

lnL;
 

lnL; lfpo

v/;{k 
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lf
ef
r;

ka
lf

ef
r;

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

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

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

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

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

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

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

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

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

izfrfuf/k] uhfr vk;ksx

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

3- foÙk lfefr ¼,Qlh½3- foÙk lfefr ¼,Qlh½

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

lnL;

lnL;

lnL;

lnL;

lnL;

lnL;

lnL;

lnL; 

LFkk;h vkeaf=r

vkeaf=r

lnL; lfpo

v/;{k
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lfefr;ka
lfefr;ka

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

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

funs’kd ¼foÙk½ 
i`Foh foKku ea=ky;] Hkkjr ljdkj 
i`Foh Hkou] ubZ fnYyh

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

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

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

4- vuqla/kku lykgdkj lfefr ¼vkj,lh½4- vuqla/kku lykgdkj lfefr ¼vkj,lh½

M‚- ,l- ds- VaMu 
çksQslj ,esfjVl 
fnYyh fo’ofo|ky; 
fnYyh

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

 

lnL;

lnL;

lnL;

lnL;

lnL;

lnL;

lnL; lfpo

v/;{k

lnL;



xii ,ulhbZ,l,l okf”kZd izfrosnu 2020&21

lf
ef
r;

ka
lf

ef
r;

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

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

M‚- ,u- ih- dqfj;u 
iwoZ funs’kd 
jk”Vªh; i`Foh foKku v/;;u dsaæ 
fr#ouariqje

M‚- ,l- ds- lrh’k 
çksQslj 
Hkkjrh; foKku laLFkku 
csaxyq#

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

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

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

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

lnL;

 
lnL; 

lnL;

lnL;

lnL;

lnL;

lnL;

lnL; lfpo
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izLrkoukizLrkouk

izLrkouk
izLrkouk

,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 çk;}hih; Hkkjr 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 o”kZ 2021&26 ;kstuk vof/k ds fy, th,lih ds rgr ianzg mi&;kstuk,a 
;k ifj;kstuk,a rS;kj dh xbZ gSa] 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] if’peh ?kkV vkSj vaMeku 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( fgan egklkxj ftvksbM yks vkSj ‘kh;j tksu dh mRifÙk esa 
var–Zf”V

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- Vh; 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,lbZvkjth½l‚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 Hkkjr ds vkfdZ;u 
ØsVu] çksVsjkstksbd eksckby csYV vkSj if’peh ?kkVksa 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 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 @ lfØ; nks”kksa ds rgr fyFkks LQsfjd lajpukvksa 
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dks fpf=r djuk] vaMeku lcMD’ku {ks= dk fodkl vkSj prq/kkZrqd ifj–’; dk fodkl ‘kkfey gSA

ØLVy xfr’khy lewg ¼lhMhth½ØLVy xfr’khy lewg ¼lhMhth½ % ;g lewg fudV lrg xfr’khy çfØ;kvksa ls lacaf/kr oSKkfud eqíksa dks  
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 Hkw&iiZVh esa gkbMªksdkcZu nzo dh xfr 
dks le>uk Hkh ‘kkfey gS ftlls [kfutdj.k gksrk gSA

ty foKku lewg ¼,pokbZth½ty 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 fj,DVj gS tgka lkSj ÅtkZ ds buiqV vkSj ok;qeaMyh; teko vkSj xSlsa feêh dks cuk, j[kus] ikfjfLFkfrd 
ra= dks iks”k.k nsus vkSj lkQ ikuh çkIr djus ds fy, egk}hiksa ds ck;ksVk vkSj j‚d ekl ds lkFk ijLij fØ;k djrh 
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 rRoksa 
ds tSo&Hkw&jklk;fud pØksa vkSj cnyrh tyok;q vkSj i;kZoj.k ds laca/k esa mudh xfr’khyrk @ vafre ifj.kke 
ds lkFk&lkFk isfy;k DykbesV ç‚Dlh ds ladsrksa dk Hkh v/;;u djrk gSA ge oSf’od tSo&Hkw&jklk;fud pØksa 
ij i;kZoj.kh; çfØ;kvksa vkSj muds çHkkoksa dh O;k[;k djus ds fy, çtkfr;ksa @ leLFkkfud Lrj ds v/;;u ds 
lkFk&lkFk Hkw&jklk;fud vkSj lw{etSfod e‚Mfyax dks fu;ksftr djrs gSaA vuqla/kku ds çeq[k {ks=ksa esa eq[; Hkwfe @ 
}hi ç.kkfy;ksa esa eqgkuk] rVh;] >juksa vkSj rkts ikuh lfgr ikuh ds okrkoj.k ds 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,ethth½leqnzh 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 ,ysIih Vsjsl ds fodkl vkSj 
vkfFkZd [kfut tek ij bldh Hkwfedk dh tkap djuk ‘kkfey gSA iuMqCch Hkwty fuoZgu ij jk”Vªh; usVodZ ifj;kstuk] 
caxky dh [kkM+h ds lkFk&lkFk vjc lkxj esa rVh; tyHk`rksa ds ek/;e ls rkts Hkwty ds fuoZgu dh ek=k dks  
fu/kkZfjr djus ds mís’; ls Hkh lewg dh ,d çeq[k xfrfof/k gSA ,lthMh ij dk;ZØe ,ulhbZ,l,l }kjk ns’k esa 
ckjg ,tsafl;ksa dh Hkkxhnkjh ds lkFk fjeksV lsaflax] gkbMªks ft;ksy‚ftdy e‚Mfyax] gkbMªks ft;ks dsfeLVªh vkSj vkblks 
Vksisft;kss dsfeLVªh vkSj xf.krh; @ la[;kRed e‚Mfyax rduhdksa tSls dbZ ‘kks/k fof/k;ksa dk mi;ksx djds dk;kZfUor 
fd;k tkrk 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 ok;qeaMyh; çk—frd 
[krjksa ds iwokZuqeku esa lq/kkj ds fy, cqfu;knh vkSj vuqç;qDr vuqla/kku esa lfØ; :i ls yxk gqvk gSA 
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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

vuqla/kku d
h fo’ks”krk,a

1-1 caqnsy[kaM ØSVu dk fodkl1-1 caqnsy[kaM ØSVu dk fodkl

çkjafHkd Hkkjrh; ØLVy [kaMksa esa ls ,d] cqansy[kaM ØsVu 
ds iqjk çksVsjkstksbd eSfQd Mkbd ds çeq[k vkSj Vªsl rRo 
Hkw&jlk;u ls irk pyrk gS fd leku lajpukRed ço`fÙk;ksa 
ds ckotwn Mkbd nks vyx&vyx vkXus; ?kVukvksa ls 
lacaf/kr gSaA nksuksa ls de ls de va’kkafdr uewuksa dk çeq[k 
rRo jlk;u ‘kkL= lewg  yxHkx 1600 fMxzh lsfYl;l ds 
vkPNknu laHkkfor rkieku dk lq>ko nsrs gSaA bl rjg dk 
,d mPp lzksr rkieku bu Mkbd dh ih<+h esa vkPNknu 
Iyqe dh Hkkxhnkjh dk ladsr nsrk gSA 

1-2 fØVsf’k;l dh vafre vof/k ds nkSjku iqjk pqacdh; {ks= 1-2 fØVsf’k;l dh vafre vof/k ds nkSjku iqjk pqacdh; {ks= 
dh rhozrk dh rhozrk 

dks;uk Mhi lkbafVfQd fMªfyax çkstsDV ds ,d fMªy gksy 
ls ØsVsf’k;l vk;q ¼66&65 ,e,½ ds var ds Øfed MsDdu 
cslkYV ykok çokg ls i`Foh ds Hkw&pqacdh; {ks= dh rhozrk ds 
fy, çk;ksfxd MsVk] ,d fo’oluh; ek/; opqZvy Mkbiksy 
eksesaV (1.46±0.69 ×1022 Am2) eku çnku djrs gSaA  
f}/kzqo vk?kw.kZ Li”V :i ls le;&vkSlr ek/; eku gS D;ksafd 
bldk vuqeku eksVs LVªSfVxzkfQd lsD’ku esa vifjofrZr lc 
,fj;y ykok çokg dh dbZ ‘khryu bdkb;ksa ds MsVk dk 
mi;ksx djds yxk;k x;k FkkA 

1-3 fgan egklkxj ft;ksbM yks ¼vkbZvksth,y½ dh mRifÙk1-3 fgan egklkxj ft;ksbM yks ¼vkbZvksth,y½ dh mRifÙk

vkbZvksth,y fo’o ij lcls çeq[k HkwxHkhZ; folaxfr 
¼yxHkx 106 ehVj½ gS] ftldk ewy ek;koh cuk gqvk gSA 
,ulhbZ,l,l ls v/;;u esa] vkbZvksth,y dh mRifÙk esa 
bldh Hkwfedk dh tkap djus ds fy, ih fjlhoj QaD’kal 
¼ihvkj,Q½ dk mi;ksx djds {ks= ds uhps esaVy Vªkaft’ku 
tksu ¼,eVhtsM½ lajpuk dh tkap dh xbZ FkhA ihvkj,Q 
ds 3&Mh le; ls xgjkbZ rd çokl ds ifj.kke eq[; :i 
ls 660 fd-eh- dh ÅapkbZ ds dkj.k irys ,eVhtsM dks 
çdV djrs gSaA  ;g vkbZvksth,y {ks= ds uhps e/; esaVy 
esa vlkekU; :i ls xeZ rkieku dk lwpd gS] laHkor% 

vÝhdh yktZ yks ‘kh;j osyksflVh çkar ¼,y,y,lohih½ 
ls çkIr fd;k x;k gSA bl v/;;u esa çLrkfor ,eVhtsM 
esa xeZ ¼de&?kuRo½ lkexzh dk la;qDr çHkko vkSj fiNys 
v/;;uksa ls vuqekfur dksYM LySc xzsOl dks dksj&esaVy 
lhek ds Åij ¼mPp&?kuRo½ laHkor% bl ft;ksbM de gksus 
dk dkj.k gSA 

1-4 fjeksV lsaflax vkSj fo|qr çfrjks/kdrk fof/k ds ek/;e 1-4 fjeksV lsaflax vkSj fo|qr çfrjks/kdrk fof/k ds ek/;e 
ls feêh ds ikbiksa dk irk yxkukls feêh ds ikbiksa dk irk yxkuk

lqnwj laosnu rduhdksa] Hkw&vk—fr foKku vkSj HkwHkkSfrdh; 
v/;;uksa ij vk/kkfjr ,dh—r MsVk HkwL[kyu laHkkfor {ks= 
esa mi lrg ikbiksa dh ,d cgqr gh Li”V rLohj çnku 
djrs gSaA çfrjks/kdrk losZ{k.k ds ifj.kke n’kkZrs gSa fd lrg 
ekufp=.k vkSj ikbiksa dh Li”V fo’ks”krkvksa ds ek/;e ls 
ikbiksa dk ?kuRo vuqeku ls vf/kd gSA blh rjg] lrg 
ekufp=.k ds ek/;e ls ikbi dh yackbZ eSi fd, x, ikbi 
ls vf/kd gksrh gSA  la;qDr ifj.kke crkrs gSa fd ;s {ks= bl 
çdkj dh ikbi lqfo/kkvksa ls le`) gSA gekjk dke ekuo 
fuokl ds fy, blds [krjs dks de djus vkSj iqujko`fÙk 
dks jksdus ds fy, fof’k”V flQkfj’ksa çnku djus ds fy, 
feêh dh ikbfiax ?kVuk ds foLr`r v/;;u ds egRo dks 
js[kkafdr djrk gSA 

1-5 ,ulhbZ,l,l fØfVdy tksu os/k’kkyk,a1-5 ,ulhbZ,l,l fØfVdy tksu os/k’kkyk,a

çk—frd vkSj ekuotfur rukoksa ds dkj.k i`Foh dh lrg 
vkSj mFkys lrg {ks=ksa esa mYys[kuh; ifjorZu gksrs gSaA ges’kk 
cnyrs egRoiw.kZ {ks= ds fy, lrr fodkl dk;Zuhfr;ksa 
dks rS;kj djus ds fy, bu çfØ;kvksa dh csgrj le> 
dh vko’;drk gSA ,ulhbZ,l,l us fØfVdy {ks= ij 
v/;;u dks vkxs c<+kus ds fy, ijh{k.k csM ds :i esa dk;Z 
djus ds fy, vêkinh] eqUukj vkSj vnqFkqjkbZ esa ^Vsjkbu* 
¼çk;}hih; Hkkjr esa m”.kdfVca/kh; ikfjfLFkfrdh ra=  
vuqla/kku os/k’kkyk,a½ fo”k; ds rgr fØfVdy tksu  
os/k’kkykvksa ¼lhtsMvks½ dk ,d usVodZ fodflr fd;k 
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gSA vêkinh lhtsMvks ds ty lzksrksa ds v/;;u ls irk 
pyrk gS fd /kkjkvksa vkSj mFkys tyHk`rksa esa foys; dk Hkkj 
dkQh gn rd tyok;q ço.krk ds rgr estcku pêkuksa esa 
,Y;qfeuks flfydsV [kfutksa ds vlaxr fo?kVu ij fuHkZj gSA  

1-6 nf{k.k dksad.k ds de rkieku okys rkih; >juksa dh 1-6 nf{k.k dksad.k ds de rkieku okys rkih; >juksa dh 
mRifÙk mRifÙk 

dukZVd jkT; ds nf{k.k dUuM+ ftys esa fLFkr caMk: vkSj 
bjMs FkeZy fLçaXl] gkbMªksft;ksy‚ftdy vkSj ft;ksdsfedy 
tkap ls irk pyrk gS fd bu >juksa dh gkbMªksdsfedy 
çfØ;k eq[; :i ls flfydsV [kfutksa ds fo?kVu ls fu;af=r 
gksrh gSA fudVorhZ BaMs >juksa vkSj unh ds fupys mUu;u 
iquHkZj.k ds foijhr ,e,l,y ls yxHkx 570 ehVj dh 
vuqekfur ÅapkbZ ls o”kkZ }kjk FkeZy ikuh dks fjpktZ fd;k 
tk jgk gSA nksuksa >juksa dk ikuh gYdk {kkjh; ik;k tkrk 
gS] ftlesa de VhMh,l vkSj e/;e flfydk lkanzrk gksrh gSA 
çeq[k vkSj Vªsl rRo lkexzh] fLFkj vkblksVksi (δD, δ18O) 
MsVk vkSj HkwxfHkZd lsfVaXl ls irk pyrk gS fd fu;af=r =qfV 
okys ;s xeZ >jus mFkys irys gkbMªksFkeZy flLVe ls lacaf/
kr gSaA δD vkSj δ18O  jpuk,a crkrh gSa fd FkeZy >juksa 
vkSj vklUu lrg @ Hkwty mYdkfiaM ewy ds gSaA Na-

K-Ca, K2/Mg] DokVZ~t vkSj pkSysMksuh ft;ksFkeksZehVj ds  
vk/kkj ij vuqeku 55&86 fMxzh lsfYl;l dh lhek esa 
rkieku dk lq>ko nsrs gSaA

1-7 m”.k dfVca/kh; ioZrh; ufn;ksa vkSj dsjy ds eqgkus dk 1-7 m”.k dfVca/kh; ioZrh; ufn;ksa vkSj dsjy ds eqgkus dk 
tyh;&tSo&Hkw&jlk;utyh;&tSo&Hkw&jlk;u

fofHkUu tyh; O;oLFkkvksa esa ty&tSo&jklk;fud 
fo’ks”krkvksa dk mi;ksx djds çnw”k.k ¼ikuh vkSj ryNV 
esa½ dh lhek vkSj deh dk v/;;u djus ds fy, ,d 
,dh—r fuxjkuh vkSj ‘keu n`f”Vdks.k dk vH;kl fd;k 
x;k gSA us=korh @ isfj;kj @ pkydqMh unh ?kkfV;ksa esa 
fd, x, v/;;u ftlesa lac) eqgkuk @ leqnzh ç.kkfy;ka 
‘kkfey gSaA ,ulhbZ,l,l }kjk igyh ckj isfj;kj unh esa 
v‚xZuksQ‚LQksjl dhVuk’kd ,lsQsV dh lwpuk feyh gSA 
dksphu eqgkuk esa ,pth çtkfr ds lkFk igpkus x, Hkkjh  
/kkrq&ryNV dkcZfud laidZ @ ra=A tyh; pj.k ls 
iks”kd rRoksa @ Hkkjh /kkrqvksa dks gVkus ds fy, rS;kj lrg  

la’kksf/kr lks[kus okyh lkexzh dh ,d J`a[kyk tSls fd 
Zn(II), Cu(II), Pb(II) vkSj Cd(II) dks gVkus ds fy, Vsyj dk 
mi;ksx djds cgq&/kkrq tyh; ç.kkyh ft~oVsfj;u&fpVkslu 
csM cuk;k( de ykxr vkSj lfØ; Q‚esZfYMgkbM la’kksf/kr 
jkxh Hkwlh ¼,Q,evkj,p½ dk mi;ksx djds v‚jsat&th dh 
gVkus dh fo’ks”krk,a gSaA 

1-8 dsjy dh m”.kdfVca/kh; ioZrh; ufn;ksa }kjk ikfVZdqysV 1-8 dsjy dh m”.kdfVca/kh; ioZrh; ufn;ksa }kjk ikfVZdqysV 
v‚xsZfud dkcZu dk fu;kZr v‚xsZfud dkcZu dk fu;kZr 

if’peh ?kkV ¼MCY;wth½ dks cgkrs gq, m”.kdfVca/kh; rVh; 
ufn;ksa esa ikfVZdqysV v‚xsZfud dkcZu ¼ihvkslh½ ds ekSleh 
eki] lq>ko nsrs gSa fd] MCY;wth] vjc lkxj dks 0-79 Vhth 
ihvkslh dk fu;kZr djrk gS] tks egklkxj ds ,f’k;k ds 
unh ihvkslh çokg dk yxHkx 1 izfr’kr gSA d.k uewuksa esa 
dkcZfud dkcZu ¼vkslh½ dk vkSlr ewY; 3-24 izfr’kr gS] 
vkSj vkSlr ihvkslh lkanzrk 2-86 fe-xzk-@yh- gSA ihvkslh 
ds dqy ifjogu esa] dwM+s @ fjisfj;u ¼42-5 izfr’kr½ iwy 
dkcZfud inkFkksaZ dk lcls cM+k lzksr gSa] blds ckn MCY;wth 
{ks= ds fy, v‚VksdSFkksul ¼36 izfr’kr½ vkSj feêh ¼21-5 
izfr’kr½ gSaA bl fuf”Ø; rVh; {ks= dh ihvkslh mit 
oSf’od vkSlr ls 4 xquk vf/kd ikbZ xbZA

1-9 rVh; fuxjkuh usVodZ & ohfM;ks chp fuxjkuh ç.kkyh 1-9 rVh; fuxjkuh usVodZ & ohfM;ks chp fuxjkuh ç.kkyh 
¼ohch,e,l½ ¼ohch,e,l½ 

,ulhbZ,l,l egRoiw.kZ LFkkuksa ij ohfM;ks vk/kkfjr leqnz 
rV fuxjkuh ç.kkyh ¼ohch,e,l½ LFkkfir djds vkSj dksLV 
LuSi vkSj dksLVlSV tSlh rduhdksa dks viukdj Hkkjr ds 
fy, ,d rVh; fuxjkuh usVodZ dh LFkkiuk dk usr`Ro dj 
jgk gSA ,d= fd;k x;k MsVk tks T;knkrj lkbV fof’k”V 
gS] oSKkfudksa vkSj rVh; bathfu;jksa dks leqnz rV vkSj 
fudVorhZ çfØ;kvksa ij fujarj tkudkjh çnku djrk gS tks 
rV dh fLFkjrk dks le>us ds fy, vkSj mi;qDr mik;ksa dks 
viukus ds fy, Hkh egRoiw.kZ gS ftlesa vkink ‘keu vkSj 
çca/ku nksuksa ‘kkfey gSaA 2016&2021 dh vof/k ds nkSjku] 
,ulhbZ,l,l us Hkkjr ds nf{k.k&if’peh rV ds lkFk 
pkj LFkkuksa ofy;kFkqjk] dks>hdksM] odZyk vkSj dksoye esa 
ohch,e,l LVs’ku LFkkfir fd, Fks] ftuesa ls rhu orZeku esa 
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pkyw gSaA ohch,e,l }kjk fjd‚MZ fd, x, okLrfod le; 
MsVk dk mi;ksx eq[; :i ls leqnz rV&lQZtksu {ks= esa 
LFkkfud vkSj vLFkk;h ifjorZuksa dks le>us ds fy, fd;k 
tkrk gS ftlesa gkbMªks Mk;ukfeDl vkSj lacaf/kr rVjs[kk 
ifjorZu ‘kkfey gSaA 

1-10 Hkkjr ds nf{k.k if’peh rV ds lkFk iuMqCch Hkwty 1-10 Hkkjr ds nf{k.k if’peh rV ds lkFk iuMqCch Hkwty 
fuoZgu ¼,lthMh½ ¼pj.k& 1½ fuoZgu ¼,lthMh½ ¼pj.k& 1½ 

,lthMh jk”Vªh; usVodZ ifj;kstuk ds dk;Z lewg&4 ds 
rgr] ,ulhbZ,l,l us tyHk`r bdkb;ksa ds e‚Mfyax ds 
ek/;e ls Hkkjr ds nf{k.k&if’pe rVh; {ks= ds rhu 
rVh; tyxzg.k {ks=ksa ls ,lthMh çokg dk vuqeku yxk;k 
gSA ,lthMh ladsr okys ,lMCY;w rVh; {ks= esa losZ{k.k 
fd, x, 640 fd-eh- esa ls dqy fdukjs dh yackbZ 106-5  
fd-eh- ds lkFk ukS egRoiw.kZ {ks= gSaA rVjs[kk dh çfr bdkbZ 
yackbZ esa Hkwty dk vkSlr çokg 36 ls 1213 ?kuehVj @ 
o”kZ @ ekg ds chp fHkUu gksrk gSA nwljs ‘kCnksa esa] 4 ls 
6 izfr’kr o”kkZ dh x.kuk ,d o”kZ esa ,lthMh ds :i esa 
leqnz esa fjlko ds :i esa dh xbZ gSA r`rh;d ryNVh 
xBu fuoZgu ¼700 ?kuehVj @ o”kZ @ ekg½ ls cuk pêku 
[kaM] tks rVh; tyks<+ dh rqyuk esa ekewyh :i ls de gS] 
vksojcMZu vkSj [kafMr ns’kh pêkuksa ¼yxHkx 900 ?kuehVj 
@ o”kZ @ ekg½ dk lkeuk djuk iM+rk gSA fu;ksVsDVksfuTe 
us tkfgj rkSj ij ,lthMh ds fy, ikbiykbu cukus vkSj  

mPp gkbMªksfyd xzsfM,aV cuk, j[kus esa enn dh FkhA

1-11 DykmM lw{e HkkSfrdh vkSj ykbVfuax1-11 DykmM lw{e HkkSfrdh vkSj ykbVfuax

,ulhbZ,l,l ds v/;;u ls irk pyrk gS fd nf{k.k Hkkjr 
esa okf”kZd fctyh xfrfof/k gky ds o”kksaZ esa c<+ jgh gSA e/; 
Hkkjr esa lfØ; ekulwu dky ls Bhd igys fctyh dh 
xfrfof/k esa ,d Likbd dh igpku dh tkrhgSA v/;;u 
bafxr djrk g fd vkxkeh lfØ; ekulwu dh Hkfo”;ok.kh 
djus ds fy, fctyh ds voyksdu mi;ksxh gksaxsA {ks= esa 
ckny Hkh fpfàr vuqikr&vLFkk;h ifjorZu’khyrk fn[kkrs 
gSaA pwafd m”.kdfVca/kh; ekulwu cknyksa ds voyksdu nqyZHk 
gSa] blfy, if’pe esa rVh; {ks=ksa ls ysdj iwoZ esa ioZrh; 
{ks=ksard ds #>kuksa dks le>us ds fy, cknyksa dh yach vof/k 
ds bu&lhVw voyksdu vko’;d gSaA ‘kq”d ls vknZz ekulwu 
laØe.k dky ds nkSjku okrkoj.k dks iwoZ&daMh’kfuax djus 
esa lhekijr çfØ;k,a egRoiw.kZ Hkwfedk fuHkkrh gSaA ekSle 
vuqla/kku vkSj iwokZuqeku ¼MCY;wvkj,Q½ e‚My esa lhek 
ijr ekudhdj.k ;kstukvksa ij v/;;u ekSle iSjkehVj 
iwokZuqeku esa lhekijr ;kstukvksa dh laosnu’khyrk ij çdk’k  
Mkyr k gSA gkykafd lhekijr ;kstuk,a nSfud iSVuZ vkSj 
ekSle ds ekinaMksa] lrg ds çokg vkSj lhek ijr dh 
ÅapkbZ ds lexz :ikarjksa dk vuqdj.k djrh gSa] tSlkfd 
fVIif.k;ksa esa mYys[k fd;k x;k gS] muds ifjek.kesa =qfV;ka 
dkQh cM+h gSaA

 

vuqla/kku d
h fo’ks”krk,a

vuqla/kku d
h fo’ks”krk,a
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2- lEeku] iqjLdkj ,oa ‘kS{kf.kd xfrfof/k;ka2- lEeku] iqjLdkj ,oa ‘kS{kf.kd xfrfof/k;ka

M‚- bZ- ,- js’eh] oSKkfud&Mh] 
ok;qeaMyh; foKku lewg dks i`Foh 
foKku ea=ky;] Hkkjr ljdkj }kjk 
^lfVZfQdsV v‚Q esfjV vokMZ & 
2020* ls lEekfur fd;k x;k gSA

Jherh Vh- ,e- fyth] oSKkfud 
lgk;d xzsM&ch] tSo Hkw&jlk;u lewg 
dks i`Foh foKku ea=ky;] Hkkjr ljdkj 
}kjk ^csLV ,EIykWbZ ,okMZ&2020* ls 
lEekfur fd;k x;kA

Jherh ih- lh- jklh] dk;Zdkjh] foÙk 
vkSj ys[kk dks i`Foh foKku ea=ky;] 
Hkkjr ljdkj }kjk ^csLV ,EIykWbZ 
,okMZ&2020* ls lEekfur fd;k x;kA

Jh- ih- jktsanz ckcw] ,eVh,l] Ø; 
,oa HkaMkj dks i`Foh foKku ea=ky;] 
Hkkjr ljdkj }kjk ^csLV ,EIykWbZ 
,okMZ&2020* ls lEekfur fd;k x;kA

Jh- ohuw oh- nso dks 17 tqykbZ 2020 dks 
mudh Fkhfll ^ljQsl QaD’kuykbTM 
uspqjy ikWyhelZ QkWj n ,MlksfIVZo 
fjewoy vkWQ esVy vk;Ul ,V n 
l‚fyM&fyfDoM baVjQsl % dkbusfVd 
,aM FkeksZMk;ukfed çksQkby* ds fy, 
foKku ladk;] dsjy fo’ofo|ky; ds 
rgr ih,p Mh dh fMxzh ls lEekfur 
fd;k x;k gSA M‚- ds- vuwi —”.ku] 
oSKkfud&Mh] tSo Hkw jlk;u foKku 
lewg muds i;Zos{kd ekxZn’kZd FksA

Jh- flfcu ,aVkWuh dks 27 tuojh 2021 
dks mudh Fkhfll ̂ ^,ijsty vkWQ esfju 
bdksflLVe vkWQ dkokjÙkh vkbySaM bu 
lkmFk osLV dksLV vkWQ bafM;k fon~ 
Lis’ky jsQjsal Vw ySxwu flLVe** ds 
fy, ,IykbM lkbalst ,aM VsDuksy‚th] 
dsjy fo’ofo|ky; ds rgr ih,p Mh 
dh fMxzh ls lEekfur fd;k x;k gSA 
M‚- ds- vuwi —”.ku] oSKkfud&Mh] tSo 
Hkw jlk;u foKku lewg muds i;Zos{kd 
ekxZn’kZd FksA

Jh- Vh- Mh- vuh’k dks 20 ekpZ 2021 dks 
mudh Fkhfll ^^gkbMªks&ft;ksdsfedy] 
LVscy vkblksVksfid LVMht ,aM 
ekWMfyax vkWQ xzkmaM okWVj fjtosZl 
vkWQ xzsVj dksfPp] bafM;k** ds fy, 
leqnzh foKku ladk;] dksphu foKku 
vkSj çkS|ksfxdh fo’ofo|ky; ds rgr 
ih,p Mh dh mikf/k ls lEekfur 
fd;k x;k gSA M‚- jsth Jhfuokl] 
oSKkfud&Mh] leqnzh Hkw foKku lewg 
muds i;Zos{k.k ekxZn’kZd Fks

M‚- ,fyl Fk‚el] fjlpZ ,lksfl,V] 
ty foKku lewg us bafM;u lkslkbVh 
Q‚j gkbMªksfyDl ¼vkbZ,l,p½ ds 
lg;ksx ls flfoy bathfu;fjax foHkkx] 
jk”Vªh; çkS|ksfxdh laLFkku] jkmjdsyk] 
Hkkjr }kjk 26&28 ekpZ 2021 ds 
nkSjku vk;ksftr gkbMªksfyDl] okWVj 
fjlkslsZt+ vkSj dksLVy bathfu;fjax 
¼gkbMªks&2020½ ij 25osa varjjk”Vªh; 
lEesyu esa ^^, fjO;w vkWQ ,okWY;w’kujh 
,Yxksfjn~e bu buolZ ekWMfyax QkWj 
xzkmaM okWVj ¶yks ,aM VªkaliksVZ iSjkehVj 

2-1 lEeku vkSj iqjLdkj2-1 lEeku vkSj iqjLdkj

lEeku] iqjLd
kj ,oa ‘kS{kf.kd

 xfrfof/k;ka
lEeku] iqjLd

kj ,oa ‘kS{kf.kd
 xfrfof/k;ka
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,LVhes’ku** ‘kh”kZd okys ‘kks/k i= ds 
fy, ^loZJs”B çLrqfr iqjLdkj* çkIr 
fd;kA fd;k x;kA

M‚- r`fIr eqxqyh] Mh,lVh&baLik;j 
ladk;] leqnzh Hkw foKku lewg us 
la;qDr :i ls vk;ksftr ,uihMh,Q 
v‚uykbu iksLVj çfr;ksfxrk 2020 
ds ,lbZvkjch& vesfjdu dsfedy 
lkslkbVh esa i`Foh vkSj ok;qeaMyh; 
foKku Js.kh ds rgr çFke jSad vkSj 
loZJs”B iksLVj iqjLdkj thrkA

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

lnL;] ,uihMh,Q] ,lvkjth vkSj bZlhvkj ;kstuk] foKku 
vkSj bathfu;fjax vuqla/kku cksMZ] Hkkjr ljdkj ds fy, i`Foh 
vkSj ok;qeaMyh; foKku esa fo’ks”kK lfefrA

i`Foh vkSj xzg foKku ds fy, lg&la;kstd] lh,lvkbZvkj 
usV ijh{kk lfefrA

Ckkg~; fo’ks”kK] ,uvkbZ,lbZvkj] Hkqous’oj esa ladk; fu;qfDr 
ds fy, lfefrA

Ckkg~; fo’ks”kK] vkbZvkbZVh #M+dh esa ladk; fu;qfDr ds fy, 
lfefrA

lnL;] vkbZ;w,lh Hkw&dkyØe lqfo/kk dh oSKkfud 
lykgdkj lfefr] ubZ fnYyh

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

lnL;] ,evksbZ,l ds fy, fo’ks”kK lfefr & ,evkj,Qih 
;kstukA

lnL;] ifj;kstuk dh lykgdkj lfefr }kjk Jh ,l ,e 
fot;kuan dh v/;{krk esa ̂ ^QSflfyVsfVax eYVh&ysoy DykbesV 
xousZal bu dsjy** vkSj n oYMZ baLVhVîwV Q‚j lLVsuscy 
,uthZ ¼MCY;wvkbZ,lbZ½] iq.ks] Hkkjr }kjk dk;kZfUor dhA 

lnL;] ifj;kstuk ewY;kadu lfefr ^^izhijs’ku vkWQ fMVsYM 
izstsDV fjiksVZ ¼Mhihvkj½ QkWj fjtqosa’ku vkWQ 5 fjolZ vkWQ 
dsjy] flapkbZ fMtkbu vkSj vuqla/kku cksMZ ¼vkbZMhvkjch½] 

dsjy ljdkj }kjk foÙk iksf”krA

MkW- ds ek;kMkW- ds ek;k

lnL;] HkwfoKku v/;;u cksMZ] dsjy fo’ofo|ky;A

lnL;] eYykiqje ftys ds phddksM xkao esa ysVjkbV 
[kuu ds laca/k esa dsjy ds ekuuh; mPp U;k;ky; ds 
fu.kZ; ds vuqlkj jkT; i;kZoj.k çHkko vkdyu çkf/kdj.k 
¼,lbZvkbZ,,½ }kjk xfBr fo’ks”k lfefrA

lnL;] ih,p-Mh- ekSf[kd ijh{kk cksMZ] vuqla/kku dsanz] vUuk 
fo’ofo|ky;A

M‚- ,- —”.kdqekj  M‚- ,- —”.kdqekj  

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

M‚- ds- vuwi —”.kuM‚- ds- vuwi —”.ku

lnL;] i;kZoj.k foKku esa ;wth dk;ZØe ds fy, ikBîØe 
rS;kj djus ds fy, ‘kS{kf.kd lfefr] Jh ukjk;.k xq# eqDr 
fo’ofo|ky;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‚- ,l- dkfyjktM‚- ,l- dkfyjkt

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

leUo;d] vkbZvkbZvkj,l & ,ulhbZ,l,l esa bljks 
vkmVjhp dk;ZØeA

M‚- r`fIr eqxqyhM‚- r`fIr eqxqyh

lnL;] vesfjdu dsfedy lkslk;VhA

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

17 vDrwcj 2020 dks {ks=h; çf’k{k.k çHkkx] Hkkjrh; HkwoSKkfud 
losZ{k.k] y[kuÅ }kjk vk;ksftr ^^vujsosfyax feLVhfj;l 
bu foa/;ku ft;ksykWth** ij ,d vkeaf=r okrkZ nhA

09 ekpZ 2021 dks foØe lkjkHkkbZ lkbal QkmaMs’ku }kjk 
vk;ksftr ^^FkMZ j‚d Ý‚e n lu % n LVksjh v‚Q n vFkZ** 
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ij ,d vkeaf=r okrkZ nhA

13 ekpZ 2021 dks Hkkjrh; foKku f’k{kk vkSj vuqla/kku laLFkku] 
iq.ks }kjk vk;ksftr ^^fjVªsflax ljLorh % n ykWLV fjoj vkWQ 
n gM+Iik flfoykbts’ku** ij ,d vkeaf=r okrkZ nhA

M‚- oh- uandqekjM‚- oh- uandqekj

,evksbZ,l osfcukj J`a[kyk esa 18 twu 2020 dks ^ft;kslkbal 
& csflDl* ‘kh”kZd ij 13oka O;k[;ku fn;kA osfcukj eas 
i`Foh dh mRifÙk] IysV VsDVksfuDl] eSXeSfVTe] v;Ld dh 
mRifÙk] çk—frd [krjksa tSls] Tokykeq[kh] Hkwdai] lqukeh 
vkSj HkwL[kyu] v;Ld tek ds lanHkZ esa vkfFkZd ykHk] i`Foh 
le; fjd‚MZ cukus ds fy, mi;ksx dh tkus okyh iw.kZ 
vkSj lkis{k MsfVax rduhd vkfn ls ‘kq: gksus okys HkwfoKku 
@ HkwHkkSfrdh dh ewy ckrksa ij ,d flagkoyksdu çnku  
fd;k x;kA

M‚- Mh- in~eykyM‚- Mh- in~eyky

^ÝsaM~l v‚Q Hkjriq>k*] 26 tqykbZ 2020 dks ok;yh yksdxhr 
lewg] iyDdM+ }kjk vk;ksftr ,d v‚uykbu cSBd esa 
^bEiSDV vkWQ fjoj lSaM ekbfuax* ij ,d okrkZ nhA 

uhykfopkj osnh] ps#Fkq#Fkh] f=’kwj }kjk 08 vxLr 2020 dks 
vk;ksftr ̂ ^Hkjriq>k fjoj ,aM bV~l ,uok;uZesaVy izksCyEl** 
ij ,d vkeaf=r Hkk”k.k fn;kA

;wthlh&,pvkjMhlh] mLekfu;k fo’ofo|ky;] gSnjkckn ds 
çfrHkkfx;ksa ds fy, 24 vxLr 2020 dks ^^fjolZ ,aM fjoj 
lSaM ekbfuax** ij ,d vkeaf=r O;k[;ku fn;kA

M‚- Mh- ,l- lqjs’k ckcwM‚- Mh- ,l- lqjs’k ckcw

,evksbZ,l osfcukj J`a[kyk esa 14 tqykbZ 2020 dks ^xzkmaM 
okWVj lkbal ,aM lksf’k;y bEIyhds’kUl** ‘kh”kZd ls 20oka 
O;k[;ku fn;kA osfcukj esa Hkwty ç.kkfy;ksa dh cqfu;knh 
vo/kkj.kkvksa] MsVk laxzg vkSj fo’ys”k.k] tyHk`r] çnw”k.k ds 
tksf[ke] lrr ty miyC/krk vkSj ns’k esa Hkwty çca/ku ls 
lacaf/kr lkekftd eqíksa ij /;ku dsafnzr fd;k x;kA

Hkkjrh; ekSle foKku lkslk;Vh] iq.ks pSIVj }kjk 25&26 
ekpZ 2021 ds nkSjku vk;ksftr osfcukj&,Fku esa ^^lc ejhu 
xzkmaMokWVj fMlpktZ ¼,lthMh½ % ,Dlihfj,al ÝkWe bafM;u 
dksLV~l** ij ,d Hkk”k.k fn;kA

M‚- ,y- ‘khyk uk;jM‚- ,y- ‘khyk uk;j

dsjy fo’ofo|ky; ds i;kZoj.k foKku foHkkx }kjk 17&18 
vxLr 2020 ds nkSjku muds jtr t;arh lekjksg ds fgLls 
ds :i esa vk;ksftr dsjy ij tksj nsus ds lkFk rVh; {kj.k 
ij jk”Vªh; osfcukj esa ^^dksLVy ,jkstu ,ykWUx n dsjy 
dksLV ,aM bEiSDV vkWQ ,aFkzksikstsfud ,fDVfoVht+ vkWu n 
dksLV** ij ,d Hkk”k.k fn;kA

02&31 vDrwwcj 2020 ds nkSjku vk;ksftr çoklh Hkkjrh;  
‘kks/kdrkZvksa vkSj f’k{kkfonksa ds oSf’od vkHkklh f’k[kj 
lEesyu] oSf’od Hkkjrh; oSKkfud ¼oSHko½ ds ^dksLVy 
izksVsD’ku* l= esa,d iSufyLV ds :i esa Hkkx fy;k] vkSj 
07 vDrwcj 2020 dks ^^fyVksjy ,uok;uZesaV vkWCtosZ’ku 
& fjyk,cy ,aM dksLV&bQsfDVo eSFkM~l QkWj ‘kksjykbu 
ekWfuVfjax bu bafM;k** ij ,d laf{kIr çLrqfr nhA 

fczax cSd xzhu ,aM Ldwy v‚Q xka/khoknh Fk‚V] ,e th 
;wfuoflZVh] dsjy }kjk 05&07 Qjojh 2021 ds nkSjku 
vk;ksftr 2021 esa Hkkjr ds nf{k.k&if’pe rV ds rVh; 
{kj.k vkSj Lons’kh leqnk; ij jk”Vªh; lEesyu esa ^^lh’kuy 
,jkstu ,aM ijeusaV ,jkstu bu ‘kksjykbUl bu fr#ouariqje 
,aM vykIiq>k** ij ,d okrkZ nhA 

M‚- ds- vuwi —”.kuM‚- ds- vuwi —”.ku

,evksbZ,l osfcukj IysVQ‚eZ esa 16 tqykbZ 2020 dks ^n 
uhM QkWj bVhxzsVsM ekWfuVfjax ,aM ekbfVxs’ku izSfDVl bu 
daVsfuax ikWiqys’ku & n ,ulhbZ,l,l bfuf’k,fVo* ij 
,d okrkZ nhA osfcukj esa çnw”k.k dks fu;af=r djus ds fy, 
fuxjkuh vkSj O;ogk;Z ‘keu dk;Zuhfr;ksa vkSj bl laca/k esa 
,ulhbZ,l,l }kjk dh xbZ igyksa ij ,dh—r v/;;u ds 
egRo dk ,d flagkoyksdu çnku fd;k x;kA

M‚- ,l- dkfyjktM‚- ,l- dkfyjkt

Ýkafll tsfo;j bathfu;fjax d‚yst] fr#usyosyh] rfeyukMq 
esa 08&12 vxLr 2020 ds nkSjku Hkkjrh; fo’ofo|ky;ksa ds 
Nk=ksa] fo}kuksa vkSj ladk;ksa ds fy, ,vkbZlhVhbZ & ,lVhVhih 
ikBîØe dk;ZØe ds fgLls ds :i esa ^^,fIyds’ku vkWQ 
Mhi yfuZax VsDuhDl bu fjeksV lsaflax ,aM thvkbZ,l 
VsDuksy‚tht** ij ,d vkeaf=r okrkZ nhA 

lsrq çkS|ksfxdh laLFkku] rfeyukMq esa vk;ksftr Hkkjrh; 

lEeku] iqjLd
kj ,oa ‘kS{kf.kd

 xfrfof/k;ka
lEeku] iqjLd

kj ,oa ‘kS{kf.kd
 xfrfof/k;ka
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2-4 ih,p- Mh Nk=   2-4 ih,p- Mh Nk=   
,ulhbZ,l,l laLFkku ds ekU;rk izkIr ‘kks/k ekxZn’kZd ds rgr ‘kks/kdrkZvksa dks ih,pMh djus ds volj iznku djrk 
gSA Hkkjr ds fofHkUUk fo’ofo|ky;ksa esa dqy 47 ‘kks/kdrkZ ‘kks/k dj jgs gSaA 

Ø- Ø- 
lla-

vuqla/kku fo}ku vuqla/kku fo}ku Fkhfll dk ‘kh”kZdFkhfll dk ‘kh”kZd ekxZn’kZdekxZn’kZd
fo’ofo|ky; o’ofo|ky; 
@ iathdj.k @ iathdj.k 
dh frfFkdh frfFk

1 v#.k Vh- ts- 
LVMht+ vkWu flysfDVM fjolZ bu fMQjsaV 
DykbesfVd jsfxEl] lnuZ bafM;k

MkW- jsth Jhfuokl 
lh;w,l,Vh @ 
13-12-2013 

2 Ñ".kk vkj- izlkn 
osVySaM LVMht+ vkWQ vdBqeqjh & vuNwrasxq 
& dkfnukedqye ,LVqfju flLVe] lkmFk 
osLV dksLV vkWQ bafM;k 

MkW- jsth Jhfuokl
lh;w,l,Vh @ 
13-12-2013

3 
fo'onkl oh- 
¼va'kdkfyd½ 

LVMht+ vkWu gkbMªksft;ksykWftdy ,aM 
ck;ksykWftdy ,LisDV~l vkWQ osfj;l LVªhEl 
vkWQ deZ.kk fjoj uh;j Jh ij'kqjkeLokeh 
Vsaiy] fr#ouariqje fMfLVªDV] lnuZ bafM;k- 

MkW- ds- vuwi Ñ".ku
dsjy @ 15-01-
2014

4 ikoZrh ds- uk;j 
MsoyiesaV vkWQ osEukMk eSustesaV ,D'ku 
Iyku Fkzw , ft;ksykWftdy ilZisfDVo 

MkW- Mh- ,l- lqjs'k ckcw 
dsjy @ 30-04-
2014

5 izlhrk ch- ,l- 
ft;ksdsesLVªh vkWQ ,LVqfju ,aM buj 'ksYQ 
lsfMesaV~l  

MkW- Vh- ,u- izdk'k 
lh;w,l,Vh@ 18-
12-2014

6 dqatEcw oh- ¼va'kdkfyd½
dSjsDVjkbts'ku ,aM ,osY;w,'ku vkWQ n 
,fDoQk;j flLVe vkWQ dqV~VkukM ,fj;k] 
dsjy QkWj lLVsuscy xzkmaMokWVj MsoyiesaV 

MkW- Mh- ,l- lqjs'k ckcw 
dsjy @ 05-01-
2015

7 g"kZk egknsou

flaFksfll dSjsDVjkbts’ku ,aM ,fIyds’ku 
vkWQ ljQsl VusM Dysl ,aM ,fDVosVsM 
dkcksZUl Vw daVªksy U;wfVª,aV bu vcZu 
dkbusfVDl ,aM vkblksFkeZ ekWMfyax

MkW- ds- vuwi Ñ".ku 
dsjy @  
01-05-2015
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a fo’ofo|ky;ksa ds Nk=ksa] fo}kuksa vkSj ladk;ksa ds fy, 15&20 

Qjojh 2021 ds nkSjku,vkbZlhVhbZ & ,lVhVhih ikBîØe 
dk;ZØe ds fgLls ds :i esa ^^,fIyds’ku vkWQ Mhi yfuZax 
VsDuhDl bu fjeksV lsaflax ,aM thvkbZ,l VsDuksy‚tht** 
ij ,d vkeaf=r okrkZ nhA

M‚- ds- Jhyk’kM‚- ds- Jhyk’k

,uvkbZbZ] eSlwj vkSj vkbZvkbZVh] xqokgkVh }kjk 2&6 
uoacj 2020 ds nkSjku la;qDr :i ls vk;ksftr ^n t‚;] 

vi‚pqZfuVht ,aM pSysatst+ bu QhYM gkbMªksy‚ftdy fjlpZ* 
ij varjjk”Vªh; dk;Z’kkyk esa ^fØfVdy tksu v‚CtosZVjht % 
n ,ulhbZ,l,l igy** ij ,d vkeaf=r okrkZ nhA

M‚- iwf.kZek mf..kÑ”.kuM‚- iwf.kZek mf..kÑ”.ku

flfoy bathfu;fjax foHkkx] Vhds,e d‚yst v‚Q bathfu;fjax 
ds ch-Vsd Nk=ksa ds fy, 8 tuojh 2021 dks ^^,fIyds’kUl 
vkWQ thvkbZ,l bu gkbMªksykWth** ij ,d vkeaf=r okrkZ 
nhA
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8 ‘kj.;k ih-

LVscy vkblksVksi LVMht vkWu ekWbLpj 
lkslZ osfj,’ku ,aM ,lksfl,VsM okWVj 
lkbdy Mk;usfeDl bu isfj;j fjoj csflu] 
lnuZ osLVuZ ?kkV~l 

MkW- ,- Ñ".kdqekj 
dsjy @ 
 01-06-2015

9 feaVw ,fytkcsFk tkWtZ 
,lslesaV vkWQ lcefju xzkmaMokWVj 
fMlpktZ ÝkWe n dks>hdksM dksLVy lsxesaV] 
dsjy lkmFk osLV bafM;k

MkW- Mh- ,l- lqjs'k ckcw 
lh;w,l,Vh@  
27-11-2015

10 jE;k vkj-
xzkmaMokWVj &lhokWVj baVjsD’kUl ,ykWUx 
n dksLVy LVªsp vkWQ fr#ouariqje ftyk] 
dsjy 

MkW- Mh- ,l- lqjs'k ckcw
dsjy @  
17-11-2015

11 
ltuk ,l- 
  

esVkeksfQZd ,aM VsDVksfud ,okY;w’ku vkWQ 
xzsU;wfyVhl ÝkWe uxsjdkWby CykWd ¼,uch½] 
lnuZ bafM;k

MkW- VkWelu ts- dYyqdye lh;w,l,Vh@ 
15-06-2016

12 
jrkh'k dqekj ,e-  
¼va'kdkfyd½

lhtuy baosLVhxs'ku ,.M ,osY;w,'ku vkWQ 
okWVj DokfyVh iSjkehVlZ vkWQ eSaxyksj 
dksLV] dukZVd] bafM;k % gkbMªksdSfedy] 
ejhu ck;ksykWftdy ,.M Lisf'k,'ku ,izksp

MkW- ds- vuwi Ñ".ku 
dsjy @ 
 05-09-2016

13 fofiu Vh- jkt 
lkWY;wV Mk;usfeDl ,.M ekWMfyax bu n 
fjoj dSpesaV~l vkWQ lnuZ osLVuZ ?kkV~l] 
bafM;k

MkW- Mh- in~eyky
lh;w,l,Vh@
04-01-2017 

14 'kkbuh jkt vkj- 

isLVhlkbM Mk;usfed ,.M ,lksfl,fVM 
ck;ksft;ksdsfedy izkslsl bu n dkMkZekWe 
IysVs,'ku yksdsfVM bu isfj;kj fjoj csflu 
% Qksdl vkWu Lisfl,'ku LVMht+ ,.M 
fefVxs'ku LVªsVftl

MkW- ds- vuwi Ñ".ku
lh;w,l,Vh@  
30-06-2017

15 la/;k lq/kkdj.k 

lhtuy baosLVhxs'ku ,.M ,osY;w,'ku vkWQ 
okWVj DokfyVh iSjkehVlZ vkWQ eSaxyksj 
dksLV] dukZVd] bafM;k % gkbMªksdSfedy] 
ejhu ck;ksykWftdy ,.M Lisf'k,'ku ,izksp

MkW- ds- vuwi Ñ".ku 
dsjy @  
03-10-2017

16 xk;=h ts- ,- 
xzkmaM okWVj fjlkslZ vlsLlesaV bu flysfDVo 
okWVj'ksM vkWQ dkosjh fjoj csflu] bafM;k

MkW- Mh- in~eyky 
MkW- ds- ek;k  
¼lg & ekxZn'kZd½

dsjy @
23-10-2017

17 vey nso ts-

isVªksykWth] ft;ksdSfeLVªh] ft;ksØksuksykWth 
,aM QSfczd ,ukyk;fll vkWQ flysDVsM 
fyFkksykWthl ÝkWe dEce vYVªkgkbZ VsEijspj 
¼;w,pVh½ csYV] enqjkbZ CykWd] lkmFk bafM;k

MkW- VkWelu ts- dYyqdye 
lh;w,l,Vh@ 
13-11-2017

lEeku] iqjLd
kj ,oa ‘kS{kf.kd

 xfrfof/k;ka
lEeku] iqjLd

kj ,oa ‘kS{kf.kd
 xfrfof/k;ka
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18 fJfcu lh- 
lsfLed LVªDpj vkWQ ØLV ,.M vij esaVys  
vykWUx n osLVuZ ?kkV~l % daLVªsu vkWu iSflo 
daVhusaVy ekftZu ,osY;w,'ku

MkW- VkWelu ts- dYyqdye
lh;w,l,Vh@ 
13-11-2017

19 f'kYik ,l- 
lsfLed LVªDpj vkWQ feM&Vw&vij esaVy 
csuhFk n bafM;u vksdsu ft;ksbM yks ;wftax 
,fEc,aV ukWl VkseksxzkQh

MkW- ,u- iw.kkZapnz  jko
dsjy@ 
28-05-2018

20 f'kYik radu 
, daijsfVo LVMh vkWQ isfy;ks ¶yqbMl bu 
n isVªksfyQsjkWl csflu vkWQ osLVuZ vkWQ 
'kksj] bafM;k

MkW- oh uandqekj
dsjy@ 
28-05-2018

21 ftFkw 'kkth 
fjdaLVªD'ku vkWQ ysV DokVZujh DykbesV 
vkWQ lnuZ osLVuZ ?kkV~l % , eYVh izkWDlh 
,izksp ;wftax lsMhesaVjh vkdkZbOl

MkW- Mh- in~eyky 
MkW- ds- ek;k 
¼lg ekxZn’kZd

lh;w,l,Vh@ 
30-06-2018

22 /keZnkl tk’k
FkaMjLVkWElZ fon~ Lis’ky ,EQsfll vkWu 
ykbfVax vksoj bafM;k 

MkW- bZ- ,- js’eh
lh;w,l,Vh@ 
01-10-2018

23 js'eh vkj- 

,ukyk;fll vkWQ daVªhC;wVj QSDVlZ QkWj 
,uok;uZesaV fQVusl vkWQ pkykdqMh fjoj 
csflu] lnuZ osLVuZ ?kkV~l] bafM;k % , 
thvkbZ,l csLM ,izksp 

MkW- , Ñ”.kdqekj
dsjy @ 
10-10-2018

24 jksfu;k ,aMª;wt+
dSjsDVjkbts'ku vkWQ ,fDVo VsDVksfud 
MhQkWesZ'ku izkslsl bu n bafM;ku vksdsu 
fyFkksLQh;j

MkW- ,u- iw.kkZapnz  jko
lh;w,l,Vh@ 
25-10-2018

25 fedh eSF;w
gkbMªks DykbesVksykWftdy vYVªs'kUl vkWQ 
osLVuZ ?kkV~l dkWt ,.M daflDosal

MkW- Mh- in~eyky 
lh;w,l,Vh@ 
26-10-2018

26 vkfnR;k ,l- ds-

vlsLesaV vkWQ n bEiSDV~l vkWQ Xykscy 
,uok;ZuesaVy psat bu lg;knzh % , LVMh 
vkWQ isfj;kj csflu bu lnuZ osLVuZ ?kkV~l] 
bafM;k

MkW- , Ñ”.kdqekj dssjy @ 
03-12-2018

27 izlsuthr nkl
gkbMªks ft;ks dSfeLVªh ft;ks FkeZy 
dSjsDVjfLVDl ,aM vksfjftu vkWQ FkeZy 
fLizaXl vkWQ osLVuZ bafM;kA 

MkW- ds- ek;k
lh;w,l,Vh@ 
29-12-2018

28 
jes'k efMiYyh 
¼va’kdkfyd½ 

vaMjLVSfMax n dksLVy izkslsl Fkzq gkbZ 
jstksY;w’ku ohfM;ks ekWfuVfjax flLVe bu 
bafM;k 

MkW- ,y- ‘khyk uk;j
lh;w,l,Vh@ 
29-12-2018

29 
Jhjkt ,e- ds- 
¼va’kdkfyd½

lsMhesaVjh ,okY;w’ku ,.M fMiksft’kuy 
fgLVªh vkWQ ,ysIih Vsjsl bafM;u daVhusaVy 
ekftZu

MkW- jsth Jhfuokl 
lh;w,l,Vh@  
29-12-2018
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30 Lokfr Ñ".kk ih- ,l-
dksLVy QksfYMax ,.M fjysfVM izkslsl 
,ykWUx n lkmFk osLV dkWLV vkWQ bafM;kA

MkW- ,y 'khyk uk;j
lh;w,l,Vh@ 
29-12-2018

31 mek eksgu 
ft;ks,uok;uZesaVy LVMht vkWQ n ySaM ,aM 
okWVj flLVEl bu dYykMk csflu] lnuZ 
osLVuZ ?kkV~l] bafM;k 

MkW- ,- Ñ".kdqekj
dsjy @  
05-04-2019

32 v#.k ts- t‚u

, isVªksykWftdy ,aM ft;ks ØksuksykWftdy 
LVMh vkWQ Likbuy&ch;fjax esVkisfyV~l 
bu Vªsflax n esVkseksfQZd ,okY;w’ku vkWQ n 
dksaMykbV csYV bu lnuZ dsjy 

MkW- oh uandqekj
dsjy@ 
22-11-2019

33 v#.k oh- 
baVhxzsVsM ,izksp vkWu Lihfll ysoy 
ekWfuVfjax vkWQ gsoh esVYl ,aM fefVxs’ku 
LVªsVsthl ;wftax ,CtksZI’ku VsDuhd 

MkW- ds- vuwi Ñ".ku
dsjy @ 
27-11-2019

34 j?kqukFk ds-
,uok;uZesaVy fMxzsMs’ku Mw Vw ,xzhxsV 
ekbfuax ,aM Dokbaxksu ,psadksfoy fjoj 
csflu] lkmFk & osLVuZ ?kkV~l] dsjy] bafM;k 

MkW- ds- vuwi Ñ".ku
dsjy @  
18-12-2019

35 vdkZ jkW; 

Ofj,fcfyVh vkWQ ,lD;w ¼lksyj DokbV½ ,aM 
bZbZVh ¼DokVksfj;y bysDVªkstsV½ ÝkWe xzkmaM 
eSXusVksehVj vkWCtsZos’kUl ,aM lsVsykbV MsVk 
bu dusD’ku fon~ ekWMfyax vkWQ ft;ks 
eSXusfVdyh baM~;qLM djaV ¼thvkbZlh½ 
M~;qfjax eSXusfVd vkWQ thvkbZlh 

MkW- ,u- iw.kkZapnz  jko
lh;w,l,Vh@ 
30-12-2019

36 thuw tksl 

ft;ks&,uok;uZesaVy LVMh vkWQ n dksLVy 
osVySaM~l vkWQ dksYyke & uhuMkdkMk 
,fj;kl] dsjy] ,lMCY;w bafM;k fon~ Lis’ky 
jsQjsal Vw vcZu ft;ks dSfeLVªh 

MkW- ,- Ñ".kdqekj
lh;w,l,Vh@
30-12-2019

37 eqF;kyk çlkn
Mhi fyFkksLQsfjd LVªDpj ,aM dSjsDVj 
fLVDl vkWQ f’k;j tksUl lkmFk bafM;k ,aM 
ns;j VsDVksfud bEIyhds’kUl 

MkW- ,u- iw.kkZapnz  jko
lh;w,l,Vh@
30-12-2019

38 Lkehj oh- ds- 
,;j & lh baVjsD’kUl ,V n lkmFkosLVuZ 
dafVusaVy ‘ksYQ vkWQ bafM;k 

MkW- ,y- ‘khyk uk;j 
lh;w,l,Vh@
30-12-2019

39 ‘;ke l..kh 

vyhZ Mk;tsusfll vkWQ lsfMesaV~l ,aM 
U;wfVª,aV ,Dlpsat fcVohu lsfMesaV~l ,aM 
vksojysbax okWVlZ & flysDVsM dsl LVMht 
ÝkWe ,lMCY;w bafM;k 

MkW- ds- ek;k 
MkW- Mh- in~eyky  
¼lg & ekxZn'kZd½

dsjy @
 15-10-2020

lEeku] iqjLd
kj ,oa ‘kS{kf.kd

 xfrfof/k;ka
lEeku] iqjLd

kj ,oa ‘kS{kf.kd
 xfrfof/k;ka
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40 cfMesyk misUnzk

gkbMªks&ck;ksft;ksdSfeLVªh vkWQ n VªkWfidy 
ekmaVsu fjolZ bu lnuZ osLVuZ ?kkV~l % 
jksy vkWQ ,aFkzksikstsfud ,fDVfoVhl] daVªksy 
vkWu U;wfVª,aV ¶ykWDl] dSfedy ohFkfjax ,aM 
dkcZuMkbvkWDlkbM daTeI’ku jsV~l 

MkW- ds- vuwi Ñ".ku
lh;w,l,Vh@ 31-
12-2020

41 u;uk oh- gfjnkl

ysV DokVusZjh iSfy;ksDykbesV ,aM 
iSfy;kslhuksxzkfQd fjdaLVªD’ku ÝkWe 
lsfMesaV dksjsl vkWQ osLVuZ cs vkWQ caxky] 
bafM;k

MkW- Mh- in~eyky  
MkW- ds- ek;k  
¼lg & ekxZn'kZd½

lh;w,l,Vh@ 
08-01-2021

42 Jhys’k vkj-

gkbMªks&ft;ksdSfeLVªh vkWQ ljQsl ,aM 
lc&ljQsl okWVj lkslsZ vkWQ bneky;kj 
¼isfj;kj½ & vejkorh ¼dkosjh½ okWVj'ksM bu 
eqUukj lhtsMvks] bafM;k  

MkW- ds- ek;k 
lh;w,l,Vh@ 
08-01-2021

43 lqfer dqekj
DykmM ekbØksfQftDl ,aM izhflfi,’ku 
LVMh vksoj bafM;u fjtu 

MkW- bZ- ,- js’eh 
lh;w,l,Vh@ 
08-01-2021

44 foosd oh- vkj-

gkbMªksykWth ,aM gkbMªks ft;ksdSfeLVªh vkWQ 
dksYM&okWVj fLizaXl bu dsjy ,aM dukZVd 
LVsV~l ¼bafM;k½ fon~ Lis’ky jsQjsal Vw 
datosZ’ku ,aM eSustesaV 

MkW- ds- ek;k 
Lkh;w,l,Vh @ 
08-01-2021

45 fçalh ts- vkj-
ba¶yq,al vkWQ dksLVy ekWQksZykWth ,aM ‘kksj 
LVªDplZ vkWu ‘kksj Mk;usfeDl ,ykWUx n 
izkbejh lsfMesaV lsy vkWQ eVu Vw Fkkadlsjh 

MkW- ,y- ‘khyk uk;j 
lh;w,l,Vh@
08-01-2021

46 Jhthr ,u-
ba¶yq,al vkWQ ,ysIih Vsjsl vkWu n 
Mk;usfeDl vkWQ lkmFk osLVuZ ‘ksYQ lh 
vkWQ bafM;k

MkW- ,y- ‘khyk uk;j 
lh;w,l,Vh@ 
08-01-2021

47 fgeka'kh xqIrk
gkbMªks ft;ks dSfedy ,aM LVscy vkblks 
VkWfid LVMht vkWQ dkfcuh fjoj ¼dkosjh 
csflu½] bafM;k

MkW- ,- Ñ".kdqekj
Lkh;w,l,Vh@ 
24-03-2021
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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 ,EQhcksy lajpuk dk mi;ksx djrs gq, vkfdZ;u ;qx 3-1-1 ,EQhcksy lajpuk dk mi;ksx djrs gq, vkfdZ;u ;qx 
ds nkSjku fupyh ijr ls fi?kys mRikn  ds vusd izdj.kksa ds nkSjku fupyh ijr ls fi?kys mRikn  ds vusd izdj.kksa 
¼,filksM½ dk yk{k.khdj.k¼,filksM½ dk yk{k.khdj.k

e/; Hkkjr ds cqansy[kaM ØsVu ¼chlh½ ls VksuykbV  
Vªksu/ktsekbV xzSuks Mk;jkbV~l ¼VhVhth½ vkSj gkbZ&ds 
xzSfuVksbM~l ¼,ukWVsfDVd vkSj gkbfczM xzsukbV~l½ dk LFkkfud 
tqM+ko loZfofnr gSA Hkw&dkykuqØfed MsVk bu mPp flfydk 
pV~Vkuksa ds xBu ds dbZ izdj.kksa dks bafxr djrk gS tks 
iSfy;ks ls fu;ks vkfdZ;u ds nkSjku yxHkx 1 th, ds izlkj 
dks n’kkZrk gSA orZeku v/;;u esa] ge ,EQhcksy lajpuk dk 
mi;ksx djds chlh ls VhVhth vkSj mPp&ds xzSfuVksbM~l 
¼gkbfczM xzsukbV~l½ ds fodkl dks leÖkus dh dksf’k’k djrs 
gSaA VhVhth vkSj chlh ls mPp&ds xzSfuVksbM~l ¼gkbfczM 
xzsukbV~l½ nksuksa esa mHk;pj dks eSXeSfVd] t+ksUM ¼fp= 3-1-1-
1½] vkSj iz—fr esa dSfYld ds :i esa tkuk tkrk gSA  ge 

ikrs gSa fd v/;;u dh xbZ pV~Vkuksa dh mHk;pj lajpuk esa 
eSXusfl;ks gksuZCysaM ds lkFk&lkFk VhLpjesdkbV] eSXusfl;ks 
gsÇLVxlkbV vkSj bMsukbV dh de lkekU; ?kVuk dk izHkqRo 
gSA ,Dlpsat oSDVj ds lanHkZ esa ,EQhcksy jpukvksa esa lexz 
fHkUUkrk ,d vPNh rjg ls ifjHkkf”kr jSf[kd izo`fŸk ¼nsj ls 
pj.k ds fuEu&xzsM esVkekWfQZd iqu% lek;kstu dks NksM+dj½ 
fn[kkrh gS] tks ,EQhcksy jlk;u foKku ds fØLVyhdj.k 
vkSj fodkl ij fi?kyko ij fu;a=.k dk lqÖkko nsrh gSA 
blds vykok] ft;ks FkeksZcSjksesfVªd fo’ys”k.k nksuksa ekeyksa 
esa yxHkx leku rkieku dh fLFkfr ds lkFk mPp&ds 
xzSfuVksbM~l ¼gkbfczM xzsukbV½ dh rqyuk esa VhVhth ds mPp 
ncko xBu dh vksj b’kkjk djrk gSA gekjs lHkh fu”d”kkasZ dks 
feykdj] ge foLFkkiu dh fofHkUUk xgjkbZ ij vyx&vyx 
ih,p2vks fLFkfr;ksa ds rgr fupys fØLVy fi?kyus ds 
ek/;e ls nks ekus tkus okys jkWd izdkjksa ds fodkl dk 
izLrko djrs gSaA 

fp= 3-1-1-1 % VhVhth ¼,&bZ½ vkSj ,y,l,p,e gkbZ&ds ch,lbZ fp=ksa vkSj chlh ls xzkaVksbM~l ¼gkbfczM xzsukbV~l½ ¼,Q&vkbZ½ ls mHk;pjksa ds ,Dl&js 
ekSfyd ekufp=A ch,lbZ fp=ksa esa ekih xbZ fje ls fje izksQkby dks yky Çcnhnkj js[kk ds :i esa fpfºur fd;k x;k gSA

vuqla/kku xfrfof/k;ka
vuqla/kku xfrfof/k;ka
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;g dk;Z HkwfoKku foHkkx] fnYyh fo’ofo|ky;] fnYyh ds izks- 
,u- lh- iar ds lg;ksx ls fd;k x;k( izks- ryr vgen] dqyifr 
dk;kZy;] d’ehj fo’ofo|ky;] JhuxjA

https://doi.org/10.18814/epiiugs/2020/020092

MkW- dqekj cVqd tks’kh] MkW- uhykatuk lksjdj] MkW- oh- uandqekj 
vkSj MkW- ts- ds VkWeluA

3-1-2 cqansy[kaM ØsVu] Hkkjr vkSj mi egk}hih; fyFkksLQsfjd 3-1-2 cqansy[kaM ØsVu] Hkkjr vkSj mi egk}hih; fyFkksLQsfjd 
esaVy izfØ;kvksa esa ,uMCY;w&,lbZ VªsaÇMx iSfy;ks izksVsjkst+ksbd esaVy izfØ;kvksa esa ,uMCY;w&,lbZ VªsaÇMx iSfy;ks izksVsjkst+ksbd 
ekfQd Mkbd foHksnu dk Hkw&jlk;uekfQd Mkbd foHksnu dk Hkw&jlk;u

Hkkjrh; <ky ds cqansy[kaM ØsVu esa ,uMCY;w&,lbZ VªsaÇMx 
esfQd MkbDl] iSfy;ksizksVsjkst+ksbd vkXus; xfrfof/k dks 
izdV djrs gSaA ;g Mkbd ,QbZ&le`) FkksfybfVd cslkYV 
gSa ftudh jpuk,a fudV izkFkfed esYV ls vf/kd fodflr 
eSXek ¼eSXuhf’k;e # % 0-64&0-35½ esa fHkUUk gksrh gSa vkSj 
izkbeksfMZ;y esaVy ewY;ksa ds lkis{k cM+s&vk;u fyFkksQkby 
vkSj gYds nqyZHk i`Foh rRoksa ds lao/kZu dks n’kkZrh gSaA 
ekSfyd cgqrk;r vkSj leku lajpukRed izo`fŸk ds cgqr 
lw{e cnykoksa ds ckotwn] de ls de nks lewgksa dh igpku 
eq[; :i ls vlaxr rRo vuqikr vkSj nqyZHk i`Foh rRo iSVuZ 
ds vk/kkj ij dh tkrh gSA lewg 1 ds uewus vis{kk—r de 
VhvkbZ@ok; ¼,oh- 222 $ 22½  vkSj VhvkbZ@,uch ¼,oh- 
609 $ 108½] mPp tsMvkj@VhvkbZvks2 ¼,oh- 117 $ 15½] 
vf/kd gYds ls Hkkjh nqyZHk i`Foh rRo foHkktu dh fo’ks”krk 
gSA ¼,y,@ok;ch½ lh,u % 2-7&5-1½ vkSj gYds udkjkRed 
bZ;w folaxfr ¼bZ;w *  ¾ 0-77 $ 0-10½A lewg 2 ds uewuksa esa 
mPp VhvkbZ@ok; ¼,oh- 334 $ 46½  vkSj VhvkbZ@,uch 
¼,oh- 1349 $ 198½] de tsMvkj@VhvkbZvks2 ¼,oh- 70 
$ 7½ vkSj ekewyh izdk’k ls Hkkjh nqyZHk i`Foh rRo va’k 
¼¼,y,@ok;ch½ lh,u % 1-5&2-7½ fcuk fdlh bZ;w folaxfr 
ds ¼bZ;w * ¾ 0-97 $ 0-04½A nksuksa lewg ,uch] ,lvkj 
vkSj ih esa lkis{k deh fn[kkrs gSa tcfd lewg 1 Hkh VhvkbZ  
fjDrhdj.k n’kkZrk gSA ,d rhljk lewg Li”V gS ysfdu de 
fuf’Pkr gSA lewg 2 ds cka/k  1-98 th , Ökkalh lewg dk 
xBu djrs gSa] tcfd lewg 1 vkSj voxhZ—r uewus miyC/k 
;w&ihch ;qx vkSj iqjk pqacdh; fopkjksa ds vk/kkj ij vf/kd 
mez ¼yxHkx 2-18&2-20 th, vkSj 2-37 th,½ ds gksus dh 
laHkkouk gSA jpukvksa ds ckotwn eSXek ds fofHkUUk cSpksa dk 
ladsr feyrk gS] Mkbd esa leku isVªks tsusfVd fodkloknh 
iSVuZ gksrk gS tSls fd iwjh vkcknh ,d gh dchys dk xBu 

djrh gSA nksuksa lewgksa ds uewus ¼d½ egRoiw.kZ fØLVy 
lanw”k.k dk ladsr ugha nsrs gSa ¼[k½ fLiuy&xkusZV laØe.k 
{ks= ds ikl yxHkx 10&12 izfr’kr esaVy ds vkaf’kd 
fi?kyus ls cus eSXek ds nks vyx&vyx cSpksa ls izkIr gksrs 
gSa vkSj ¼x½ ds izkjafHkd foHkktu ds ek/;e ls fodflr 
gksrs gSa vksfyokbu vkSj mlds ckn fDyuks ik;jksfDlu vkSj 
Iykft;ks Dyst+ egRoiw.kZ foHkktu pj.k cu x,A nksuksa 
lewgksa dh vf/kd vkfne jpuk,a FkeZy folaxfr dk lqÖkko 
nsrs gq, yxHkx 1550&1600 fMxzh lsa- ds laHkkfor rkieku 
dk ladsr nsrh gSaA Mkbd eSXekl dks esVk lkseSVkbTM 
miegk}hih; fyFkksLQsfjd esaVy ds lkFk viosÇyx esaVy 
esYV~l dh ijLij fØ;k ds ifj.kke Lo:i fofo/k :i ls 
le`) jpuk,a fojklr esa feyhaA de ,p2vks&lhvks2 le`) 
flfydsV fi?ky@rjy inkFkZ vkfdZ;u esa Hkkjrh; miegk}
hi fyFkksLQh;j ¼lh- 3-0 th,½ fodflr djus ds fy, izeq[k 
esVk lkseSfVd ,tsaV gSaA 

jk/kk—”.k Vh-] VkWelu ts-ds-] panzk vkj-] jke—”.k pkS- ;g dk;Z 
lsaVj vkWQ ,Dlhysal bu ft;ksykWth] baLVhV~¸kwV vkWQ vFkZ lkbal] 
cqansy[kaM ;wfuoflZVh] Ökkalh vkSj thvkbZVh,,e ;wfuoflZVh ds jke—
”.k pkS-] #f’kdksaMk] fo’kk[kkiŸkue ds izks- vkj- panzk ds lg;ksx ls 
fd;k x;k FkkA

https://doi.org/10.1016/j.precamres.2020.105956  

MkW VkWelu ts- ds-

3-1-3 dks;uk MsDdu cslkYV fMªy gksy ¼dsch,p&7½ ij  3-1-3 dks;uk MsDdu cslkYV fMªy gksy ¼dsch,p&7½ ij  
f}/kzqoh; {ks= dh etcwrh dh tkapf}/kzqoh; {ks= dh etcwrh dh tkap

f}/kzqoh; {ks= dh etcwrh ¼iSfy;ks baVsaflVh( ihvkbZ½ vkSj 
fofHkUUk jkWd pqacdh; iSjkehVj ds MsVk ,aM&ØsVsf’k;l 
dks;uk MsDdu cslkYV fMªy gksy ¼dsch,p&7 ¼fp= 3-1-3-1½ 
ls izkIr fd, x, Fks] bl vof/k ds nkSjku uewuksa dks lalkf/
kr vkSj O;k[;k fd;k x;k gSA vU; mPp xq.koŸkk okys 
ØsVsf’k;l oSf’od MsVk ds lkFk eq[; f}/kzqoh; {ks= ‘kfDr 
ifj.kke dk mÌs’; Hkw&pqacdh; O;ogkj] /kzqoh;rk mRØe.k 
vkSj xgjh esaVy izfØ;kvksa ds chp laca/kksa dks leÖkuk gSA 
tcfd 76 uewuksa ij tkap dh xbZ Fkh ftlesa 19 izokgksa 
dks cslesaV esa ‘kkfey fd;k x;k Fkk] ukS izokgksa ls dsoy 
34 uewus ihvkbZ MsVk izkIr djus esa lQy ik, x, FksA 
,d foosdiw.kZ p;u] bl ij fopkj djrs gq, % ¼1½ de ls 
de rhu Lora= uewuksa ls lQy fu/kkZj.k gSa ¼2½ uewus izokg 
fLFkjrk ds vanj fn[kkrs gSa tks ekud fopyu dh lhek ds 
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vanj gS ¼3½ izokg ds vkSlr ewY; ij vfuf’Pkrrk de gS 
20 izfr’kr ls vf/kd vkSj ¼4½ dksbZ Hkh izokg laØe.k {ks= 
dk izfrfuf/kRo ugha djrk gS] vkB ykok izokg ¼26 uewus½ 
7-30 $ 3-45μVh dk fo’oluh; ek/; ihvkbZ iznku djrs 
gSaA dks;uk fMªy gksy ds fy, mYys[kuh; :i ls lhfer 
MsDdu isfy;ksiksy ¼37-8 fMxzh ,u] 282-6 fMxzh bZ½ yxHkx 
65 ,e, iSfy;ks ysfVV~¸kwM dk mi;ksx opqZvy fMiksy eksesaV 
¼ohMh,e½ dh x.kuk ds fy, 28-1 fMxzh ,l ds :i esa fd;k 
x;k gS] tks v{kka’k ls Lora= gSA ifjdfyr ek/; ohMh,e 
1-46 $0-69 × 1022 ,,e2 ¼jsat % 2-19&0-28 × 1022 ,,e2( 
fp= 3-1-3-2½ gSA 

fp= 3-1-3-1% bl v/;;u ds dks;uk egk}hih; oSKkfud Mhi fMªÇyx 
izkstsDV fMªy gksy ¼dsch,p&7½ ds MsDdu ck<+ cslkYV foLQksVksa ds {ks=Qy 
vkSj LFkku dks n’kkZus okyk HkwoSKkfud ekufp=A

fp= 3-1-3-2 % fØVsf’k;l vof/k ds nkSjku vkHkklh f}/kzqoh; {k.k ¼ohMh,e½ 
MsVk dk forj.kA

bl v/;;u ls fudkyk x;k eq[; fu”d”kZ bl izdkj 
gS % ¼d½ var ds nkSjku f}/kzqoh; {k.k ØsVsf’k;l MsDdu 

foLQksV iwjs ØsVsf’k;l esa lcls de gS tcfd f}/kzqoh; 
{k.k vkerkSj ij e/;&lqijØksu le; ds lkis{k ØsVsf’k;l 
lkekU; lqijØksu dh ‘kq#vkr @ lekfIr ij de gksrk gSA 
¼[k½ f}/kzqo {k.k vkSj {ks= mRØe.k nj ds chp lgh O;qRØe 
laca/k dh deh] nksuksa ds chp ;qXeu dks ykxw djus okys dbZ 
v/;;uksa ds foijhr vkSj ¼x½ lh,ech rki ds izokg vkSj f}/
kzqoh; fuEu ds chp ,d dkj.k vkSj izHkko laca/k] la[;kRed 
ekWMy dh Hkfo”;okf.k;ksa dk leFkZu djrs gq, ¼cM+s vkXus; 
izkarksa dks i`Foh dh lrg ij bl xfrfof/k dh vfHkO;fDr;ksa 
ds :i esa fn[kk;k x;k gSA
https://doi.org/10.1038/s41598-020-67245-6

Jh- eksgEen vkluqYyk] vkj-

3-1-4 Çgn egklkxj ftvksbM yks- ds uhps ,d xeZ esaVy 3-1-4 Çgn egklkxj ftvksbM yks- ds uhps ,d xeZ esaVy 
laØe.k {ks= ds fy, Hkwdaih; lk{;laØe.k {ks= ds fy, Hkwdaih; lk{;

Hkkjrh; egk}hi ds nf{k.k esa fLFkr Çgn egklkxj ft;ksbM 
yks ¼vkbZvksth,y½] i`Foh ij lcls izeq[k HkwxHkhZ; folaxfr 
¼yxHkx 106 ehVj½ gS] ftldk ewy vHkh Hkh Li”V gSA 
orZeku v/;;u esa] ge vkbZvksth,y ds uhps esaVy Vªkaft+’ku 
t+ksu ¼,eVhtsM½ dh tkap ds fy, ih fjlhoj Q+aD’ku 
¼ihvkj,Q½ rduhd dks fu;ksftr djrs gSa vkSj nqfu;k dh 
lcls cM+h ft;ksbM folaxfr ij blds vlj dks leÖkus 
dk iz;kl djrs gSaA bl fo’ys”k.k ds fy,] geus 37 czkWMcSaM 
Hkwdaih; LVs’kuksa ¼chch,l½ ls MsVk dks bl rjg ls pquk 
gS fd ih‐,l :ikarj.k ds Hksnh Çcnq vkbZvksth,y {ks= esa 
vkSj mlds vklikl fLFkr gSaA blds vykok] 35 fMxzh 
ls 95 fMxzh] ifjek.k ≥5] vkSj flXuy&Vw&’kksj vuqikr 
¼,l,uvkj½ ≥2-5 dh ,d midsanzh; nwjh lhek esa Hkwdai 
dh rjaxksa dks dsoy fo’ys”k.k ds fy, ekuk tkrk gSA 
bu ekunaMksa dks viukrs gq,] 8148 ?kVukvksa esa ls 20486 
rjaxksa us ihvkj,Q dh x.kuk ds fy, vgZrk izkIr dhA ge 
foLrkfjr&le; eYVh VSij ÝhDosalh Mksesu ØkWl&lglaca/k 
fjlhoj dk;Z ¼bZVh ,eVhvkj,Q½ rduhd dk mi;ksx djds 
ihvkj,Q dh x.kuk djrs gSaA 

blds vykok] ge 0-05 vkSj 0-5 gV~tZ ds chp rjaxksa dks 
fQYVj djrs gSa vkSj Åijh esaVy fMldafVU;w ls de&vko`fŸk 
:ikarj.kksa dh igpku djus ds fy, nwjh dh vkoktkgh ds 
fy, ihvkj,Q dks lgh djrs gSaA vPNh xq.koŸkk okys 
ihvkj,Q dk p;u djus ds fy,] geus mudh n`f”V ls 
tkap dh vkSj mu yksxksa dks R;kx fn;k ftuesa ‘kwU;&foyac 

vuqla/kku xfrfof/k;ka
vuqla/kku xfrfof/k;ka
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fp= 3-1-4-1 % ¼d½ 410 vkSj ¼[k½ 660 fdeh dh xgjkbZ fn[kkus okyk uD’kk] 3&Mhosx ekWMy ¼thok;ih,l;w,e ½ vkSj ¼x½ esaVy Vªkaft+’ku 
t+ksu eksVkbZ dk mi;ksx djds fu/kkZfjr fd;k x;k gS] lkFk gh p;fur izksQkby ,,* vkSj chch* gYdh Hkwjh js[kk,a ft;ksbM folaxfr vk—fr 
gSaA yky Çcnhnkj o`Ÿk mu voyksduksa dks bafxr djrs gSa tks p;fur izksQkby ij iz{ksfir gksrs gSaA ¼Mh vkSj bZ½ thok;ih,l;w,e  VkseksxzkfQd 
ekWMy ¼,l rjax osx xM+cM+h½ ds xgjkbZ [kaM 0 ls 1]600 fdeh rdA ¼,Q vkSj th½ izksQkby ,,* vkSj chch* ds lkFk IykWV fd, x, 410 
fdeh vlarks”k dh xgjkbZA /kjk’kk;h {kSfrt yky js[kk 410 fdeh dh xgjkbZ dks bafxr djrh gS] vkSj gjs vkSj ihys ?ksjs vkbZvksth,y vkSj 
lqek=k tkok ds uhps 410 fdeh dh vlarrrk xgjkbZ dks bafxr djrs gSaA ¼,p vkSj vkbZ½ izksQkby ,,* vkSj chch* ds lkFk IykWV fd, x, 660 
fdeh dh fujarjrk dh xgjkbZA fxjrh gqbZ {kSfrt yky js[kk 660 fdeh dh xgjkbZ dks bafxr djrh gS] vkSj gjs vkSj ihys ?ksjs vkbZvksth,y 
vkSj lqek=k tkok ds uhps ns[kh xbZ 660 fdeh dh xgjkbZ dks bafxr djrs gSaA ¼ts vkSj ds½ izksQkby ,,* vkSj chch* ds lkFk IykWV fd, 
x, esaVy Vªkaft’ku tksu eksVkbZ dk voyksdu fd;kA /kjk’kk;h {kSfrt yky js[kk esaVy Vªkaft+’ku t+ksu dh eksVkbZ ds oSf’od vkSlr dks bafxr 
djrh gS] vkSj gjs vkSj ihys ?ksjs vkbZvksth,y vkSj lqek=k tkok ds uhps ns[ks x, esaVy Vªkaft+’ku t+ksu eksVkbZ dks bafxr djrs gSaA izR;sd 
ldZy ls lacaf/kr yacor ckj vuqekuksa esa ,d flXek =qfV dks n’kkZrs gSaA

le; ls igys egRoiw.kZ ÅtkZ gS vkSj@;k iz—fr esa xwat gSA 
bl vH;kl ds ifj.kke Lo:Ik 16825 vPNh xq.koŸkk okys 
ihvkj,Q izkIr gq,A vkbZvksth,y {ks= ds uhps Åijh esaVy 
fMldaVhfuVht dh ik’oZ fHkUUkrkvksa dks eSi djus ds fy,] 
v/;;u {ks= dks 1 fMxzh f=T;k okys o`Ÿkkdkj fMCcs esa bl 
rjg foHkkftr fd;k x;k gS fd yxkrkj fMCcs ds chp 25 
izfr’kr vksojySi gksA blds vykok] 535 fdeh dh xgjkbZ 
ij  10 Hksnh Çcnqvksa ls vf/kd ;k mlds cjkcj okys fMCcs dks 

;ksx ds fy, pquk tkrk gSA LVSÇdx izfØ;k bu&Qst ladsrksa 
dks lesVrh gS vkSj vkmV&vkWQ&Qst MsVk dks nckrh gS] 
bl izdkj Åijh esaVy fMldafVU;w ls :ikarj.k dks c<+krh 
gSA ,d osx ekWMy dk mi;ksx djds izkIr laØe.k {ks= dh 
xgjkbZ] ih&,l js iFkksa ds ÝsLusy {ks= esa mPp@fuEu&osx 
folaxfr;ksa ds vfLrRo ls izHkkfor gks ldrh gSA bl izdkj] 
geus ihvkj,Q dks xgjkbZ ¼3&Mhekbxzs’ku½ esa LFkkukarfjr 
djus ds fy,] mi;qDr oSf’od VkseksxzkQh ekWMy ls fudkys 
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x, ih vkSj ,l rjax osx nksuksa dk mi;ksx djds fuNZer 
3&Mhosx ekWMy dk mi;ksx fd;kA bl mÌs’; ds fy, 
thok;ih,l;w,e ekWMy ij fopkj fd;k tkrk gS] D;ksafd 
;g mu ekWMyksa esa ls ,d gS tks vkbZvksth,y dh lcls 
vPNh O;k[;k djrk gSA blds vykok] geus ifj.kkeksa dh 
rqyuk djus ds fy, ,y,y,u,y&th3Mh&tsih,l vkSj 
,ebZ,,u2 ekWMy dk Hkh mi;ksx fd;kA fdlh fn, x, 
fxzM ds fy,] geus cwVLVªSi jst+eSiÇyx rduhd ykxw dh] 
;kuh] ihvkj,Q dks csrjrhc <ax ls pquk tkrk gS] 3&Mh 
ekWMy dk mi;ksx djds xgjkbZ rd ekbxzsV fd;k tkrk 
gS] vkSj LVSd fd;k tkrk gS] vkSj 410 vkSj 660 fd eh 
dh ih,l :ikarj.k xgjkbZ dks lkjkaf’kr Vªsl ls pquk tkrk 
gSA blds vykok] vkSlr xgjkbZ vkSj 410 vkSj 660 fdeh 
ds vlrr ekud fopyu dk vuqeku 200 iqujko`fŸk;ksa ls 
yh xbZ xgjkbZ ds ewY;ksa ls yxk;k tkrk gSA ihvkj,Q 
ds 3 Mh ls xgjkbZ rd izokl ds ifj.kke eq[; :i ls 
660 fdeh dh ÅapkbZ ¼fp= 3-1-4-1½ dh ÅapkbZ ds dkj.k 
irys ,eVhtsM dks izdV djrs gSaA ;g vkbZvksth,y {ks= 
ds uhps e/; esaVy esa vlkekU; :i ls xeZ rkieku dk 
lwpd gS] laHkor% vÝhdh yktZ yks ‘kh;j osyksflVh izkar 
¼,y,y,lohih½ ls izkIr fd;k x;k gSA bl v/;;u esa 
izLrkfor ,eVhtsM esa xeZ ¼de ?kuRo½ lkexzh dk la;qDr 
izHkko vkSj fiNys v/;;uksa ls vuqekfur dksj esaVy lhek ds 
Åij ¼mPp&?kuRo½ dksYM LySc xzsOLk laHkor% bl ft;ksbM 
de dh O;k[;k dj ldrh gSaA 
;g dk;Z lh,lvkbZvkj&jk”Vªh; HkwHkkSfrdh; vuqla/kku laLFkku] gSnjkckn] 
Hkkjr ds MkW- ,e- jfo dqekj vkSj Hkkjrh; jk”Vªh; egklkxj lwpuk lsok 
dsanz] gSnjkckn] Hkkjr ds MkW- nhikadj lSfd;k ds lg;ksx ls fd;k x;k FkkA

https://doi.org/10.1029/2020GC009079

MkW- ch- iùk jko

3-1-5 lkekU; vkSj vlkekU; Hkw&pqacdh; {ks=ksa ij luLikWV 3-1-5 lkekU; vkSj vlkekU; Hkw&pqacdh; {ks=ksa ij luLikWV 
pØksa ds fu’kku % Hkkjr ds Hkwe/;js[kh; vkSj fuEu v{kka’k pØksa ds fu’kku % Hkkjr ds Hkwe/;js[kh; vkSj fuEu v{kka’k 
LFkyksa ls ekeyk v/;;u LFkyksa ls ekeyk v/;;u 

Hkwe/; js[kh; bysDVªkstsV ¼bZbZts½] dkmaVj bysDVªkstsV 
¼lhbZts½] vkSj lkSj ‘kkar ¼oxZ½ fnu Hkw&pqacdh; {ks= nks 
n’kdksa ¼1980&2002½ dh ‘kkar le; fo’ks”krkvksa dks Hkwe/; 
js[kh; ¼vV~VS;kiqje½ ls izeq[k ?kVd fo’ys”k.k ¼ihlh,½ dk 
mi;ksx djds LFkkfir fd;k x;k gSA Hkwe/;js[kh; ¼gSnjkckn½ 
pqacdh; os/k’kkyk,a] Hkkjr] luLikWV pØ ij 21&23 lkekU; 
{ks= ds iSVuZ ls irk pyrk gS fd vU; ekSleksa dh rqyuk 
esa fo”kqor ds nkSjku nSfud vk;ke etcwr FksA ykW;M ds 
fofHkUUk ekSleksa esa vlkekU; {ks= ds vyx&vyx ;ksxnku 

luLikWV pØ ds fofHkUUk pj.kksa esa Li”V FksA luLikWV pØ 
ds detksj gksus dh izo`fŸk ds ckn nSfud vk;ke 21osa ls 
?kVdj 23osa luLikWV vf/kdre gks x, gSaA ekSleh lk/kuksa 
ds fo’ys”k.k ls irk pyrk gS fd luLikWV pØ ds fofHkUUk 
pj.kksa esa lqcg vkSj nksigj dh rqyuk esa ‘kke ds lhbZts vf/
kd Li”V FksA vlkekU; {ks= fofo/krkvksa dk lkSj feuhek ds 
nkSjku nksigj ds lhbZts dh ?kVuk ds lkFk ,d etcwr laca/k 
gS( lhbZts dh ekSleh ?kVukvksa dk luLikWV pØksa ds pj.kksa 
ds lkFk laca/k dk irk pyrk gSA 
;g dk;Z jk”Vªh; HkwHkkSfrdh; vuqla/kku laLFkku] gSnjkckn ds ,u- 
Qkuh panz’ks[kj ds lg;ksx ls fd;k x;kA

https://doi.org/10.1029/2020JA028464

Jh- vdkZ jkW;

fp= 3-1-5-1% bZVhVh vkSj ,pokbZch os/k’kkykvksa ds fy, igys nks 
izeq[k ?kVdksa dk mi;ksx djrs gq, ¼d½ bZbZts vkSj ¼[k½ oxZ ds 
Hkw&pqacdh; {ks=ksa dk voyksdu vkSj iqufuZekZ.k fd;kA

vuqla/kku xfrfof/k;ka
vuqla/kku xfrfof/k;ka
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csflu ls lw[ks dq,a½ ds iqjk rkieku vkSj gkbMªks dkcZu 
xq.koŸkk dk v/;;u djus ds fy, ,d midj.k ds :i 
esa nzo lekos’ku MsVk dk mi;ksx fd;k gSA bl mÌs’; 
ds fy,] dksboy tyh; nzo lekos’ku ds le:ihdj.k 
¼Vh,p½ ds rkieku] ,plh,QvkbZ ls tqM+s la;kstuksa vkSj 
,plh,QvkbZ esa rsyksa ds izfrnhfIr mRltZu fo’ks”krkvksa 
dk v/;;u fd;k x;kA nks csfluksa esa nzo O;oLFkkvksa dh 
xgjkbZ ls rqyuk ds v/;;u esalw{e&FkeksZesfVªd :i ls izkIr 
Vh,p MsVk vkSj LisDVªksLdksfid :i ls fu/kkZfjr ¼izfrnhfIr½ 
dks ‘kkfey fd;k x;kA ,ihvkbZ xq#Rokd”kZ.k ewY;ksa ds 

,d csflu esa isfy;ks VsEijspj dk fu/kkZj.k vkSj ,ihvkbZ 
xq#Rokd”kZ.k ds lanHkZ esa gkbMªks dkcZu xq.koŸkk ,sls iSjkehVj 
gSa tks izR;{k :i ls ,d csflu esa gkbMªks dkcZu xq.koŸkk 
ij ,d Rofjr ewY;kadu izkIr dj ldrs gSaA geus Hkkjr esa 
nks virVh; ?kkfV;ksa ¼,d fl) csflu vkSj ,d xSj&fl) 
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3-2 fØLVy Mk;usfeDl lewg3-2 fØLVy Mk;usfeDl lewg

3-2-1 isVªksfyQsjl csfluksa esa iSfy;ks rkieku vkSj gkbMªksdkcZu 3-2-1 isVªksfyQsjl csfluksa esa iSfy;ks rkieku vkSj gkbMªksdkcZu 
xq.koŸkk dk fu/kkZj.k djus ds fy, nzo lekos’ku v/;;uxq.koŸkk dk fu/kkZj.k djus ds fy, nzo lekos’ku v/;;u

dksoy tyh; lekos’ku ds lkFk gkbMªks dkcZu vlj nzo 
lekos’ku ¼,plh,QvkbZ½ dk mi;ksx isVªksfy;e vUos”k.k 
m|ksx esa iSfy;ks VsEijspj vkSj vesfjdh isVªksfy;e laLFkku 
¼,ihvkbZ½ ds csflu esa rsyksa ds xq#Rokd”kZ.k dks fu/kkZfjr 
djus ds fy, fd;k tk ldrk gSA iSfy;ksVsEijspj ,d 
izR;{k MsVk gS ftls dsoy nzo lekos’ku ¼fp= 3-2-1-1½ ls 
rkieku eki ds ek/;e ls izkIr fd;k tk ldrk gSA

fp= 3-1-5-2 % ¼d½ lkSj pØ 21&23 ds eSfDlek] fefuek] vkjksgh 
vkSj vojksgh pj.kksa dks n’kkZus okyh okf”kZd vkSlr luLikWV la[;k 
vkSj ¼[k½ ,elhbZts ¼x½ ,lhbZts vkSj ¼?k½ bZlhbZts dh ?kVuk dk 
ekSleh y{k.k o.kZuA ¼M-½ Mh ekSle ¼p½ bZ ekSle vkSj ¼N½ ts ekSle 
ds nkSjku 1980&2002 ds nkSjku ihlh2 vkSj ihlh3 ,EiyhV~¸kwM dk 
forj.k] ftuesa Δ,pbZbZts ¼t½ dh vkSlr ihd LVªsaFk izsf{kr bZbZts vkSj 
lhbZts ,EiyhV~¸kwM ds okf”kZd ek/; ls de gSA luLikWV pØ 21&23 
ds lanHkZ esaA

fp= 3-2-1-1 % iUUkk QkWesZ’ku] virVh; csflu] Hkkjr esa jsrhys flYV 
LVksu vkSj ‘ksy fyFkksykWth ds lkFk 3495&3500 ehVj xgjkbZ 
ij ckbZQst ,plh,QvkbZ ¼ihys rhjksa ls fpfºur½A ,plh,QvkbZ 
¶Y;wjsÇlx dj jgs gSa( tgka ok”i pj.k ¶yksjkslsaV ugha gSA Ldsy 20 
ekbØks ehVjA 
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fp= 3-2-1-3 % dsjy&dksad.k csflu ds dsds&4lh&,1 dq,a esa rsy dh 
f[kM+dh rkieku jsat ¼Vh,p½ esa fxjus okys ,plh,QvkbZ  ls tqM+s 
lg&f}&pj.k tyh; nzo lekos’ku dks n’kkZus okyk fgLVksxzkeA

fp= 3-2-1-2 % dsjy& dksad.k csflu ds fofHkUUk lajpukvksa ls izkFkfed 
vkSj f}rh;d nzo lekos’ku ¼xSj&,plh,QvkbZ½ nksuksa ds fy, 
le:irk rkieku cuke xgjkbZ fgLVksxzkeA

vuqla/kku xfrfof/k;ka
vuqla/kku xfrfof/k;ka

lkFk fd;k x;k Fkk tks iSfy;ks VsEijspj vkSj gkbMªksdkcZu 
xq.koŸkk dk vuqeku nsrs gSaA izLrqr ,plh,QvkbZ ¼,ihvkbZ 
xq#Rokd”kZ.k dh vksj tkrk gS½ esa rsyksa dh Vh,p  vkSj] 
¶yksjkslsal mRltZu fo’ks”krk,a gesa bu csfluksa esa rsyksa dk 
xq.kkRed ewY;kadu djus dh vuqefr nsrh gSaA ;g v/;;u 
isVªksfyQsjl csfluksa esa rsyksa ds isfy;ks VsEijspj vkSj ,ihvkbZ 
xq#Rokd”kZ.k dks fu/kkZfjr djus ds fy, ,d midj.k ds 
:i esa ,plh,QvkbZ @ vklUUk czkbu rjy lekos’ku dh 
{kerk dks lkeus ykrk gSA

ekbØks FkeksZesfVªd eki csflu esa nzo iz.kkfy;ksa esa vfrfjDr 
varn`Zf”V iznku djrs gSaA lS)kafrd VhbZ ¼;wVsfDVd rkieku½ 
dh rqyuk esa] dsjy&dksad.k csflu ds nzo lekos’ku uewuksa 
ds ewY;ksa vkSj ekik ewY;ksa ls ladsr feyrk gS fd vf/kdka’k 
izkFkfed nzo lekos’k tyh; dkcksZfud ¼,p2vks&lhvks2½ gSa 
vkSj f}rh;d rjy inkFkZ lacaf/kr gSa ,p2vks &,u,lh,y 
vkSj ,p2vks&dslh,y flLVe ¼fp= 3-2-1-2½A ,plh,QvkbZ 
ls tqM+s dksoy tyh; nzo lekos’ku la;kstu ¼,QvkbZ,½ ds 
le:ihdj.k ¼Vh,p½ dk rkieku rsy f[kM+dh dh lhek esa 
vkrk gS ¼Vh,p ¾ 60&140 fMxzh lsa-½--- ¼fp=  3-2-1-3½-A

nzo yo.krk dh dqy lhek ,u,lh,y lerqY; dk 0-7&31 
MCY;wVh izfr’kr gSA cyqvk iRFkj&feV~Vh ds iRFkj ds ,d 
izeq[k fyFkksykWth ds lkFk dSukuksj QkWesZ’ku] dkyhdV 
QkWesZ’ku vkSj dkljxksM QkWesZ’ku ls vf/kdka’k gkbMªksdkcZu 

vlj okys rjy lekos’ku ns[ks x, gSaA dsds&4lh&,1 
dq,a ds dSukuksj ¼vyhZ fe;kslhu½ vkSj dkyhdV ¼vyhZ 
vksfyxkslhu½ QkWesZ’ku ds gkbMªksdkcZu nzo lekos’ku csgks’k 
rsy ¶yksjslsal ds lkFk fcVqesu tSls lekos’ku ¼eksuksQ+st+½ 
ds CyCl ds :i esa gksrs gSa vkSj ,d ekbxzsV izo`fŸk fn[kkrs 
gSaA dkljxksM QkWesZ’ku ¼iSfy;kslhu ls vyhZ bZvkslhu½ esa 
eksuksQ+st+ vkSj ckbQ+st+ lekos’ku ds lkFk f}rh;d nzo 
lekos’ku vyx rsy izfrnhfIr fn[kkrs gSaA dsjy&dksad.k 
csflu ds ,plh,QvkbZ dks cyqvk iRFkj&DysLVksu fyFkksykWth 
ds DokV~tZ vkSj QsYMLikj vukt tSls [kfutksa ds Bhd fd, 
x, ÝSDpj esa ns[kk x;k Fkk] ;g n’kkZrk gS fd bl csflu esa 
vf/kdka’k ,plh,QvkbZ iksLV fØLVy ÝSDpj ghÇyx ra= ds 
dkj.k mRiUUk gq, gSaA v/;;u {ks= esa izkFkfed nzo lekos’ku 
¼xSj&,plh,QvkbZ½ tyh;&dkcksZfud lekos’ku esa le`) gSa 
vkSj ;s rjy inkFkZ DokV~tZ vkSj QsYMLikj tSls gkfudkjd 
[kfutksa ds fØLVyhdj.k ds nkSjku fodflr gq, gksaxsA 
,p2vks&,u,lh,y vkSj ,p2vks&,u,lh,y&dslh,y 
flLVe dh igpku T;knkrj esa dh xbZ FkhA ryNVh {ks= 
esa rjy inkFkZ ds fof’k”V f}rh;d ekxZA  

https://doi.org/10.1016/j.petrol.2020.108082

MkW- oh- uandqekj vkSj MkW- ts- ,y- t;arh
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a 3-2-2 fjeksV lsaÇlx vkSj fo|qr izfrjks/kdrk fof/k ds ek/;e ls feV~Vh ds ikbi dk irk yxkuk % nf{k.kh if’Pkeh ?kkV] 3-2-2 fjeksV lsaÇlx vkSj fo|qr izfrjks/kdrk fof/k ds ek/;e ls feV~Vh ds ikbi dk irk yxkuk % nf{k.kh if’Pkeh ?kkV] 

Hkkjr ls varn`Zf”VHkkjr ls varn`Zf”V

fp= 3-2-2-1 % ¼d½ dUUkwj {ks= ds thvkbZ,l IysVQkWeZ esa lalkf/kr fMftVy ,fyos’ku ekWMy] if’Pke ls iwoZ dh vksj ÅapkbZ fHkUUkrk dks n’kkZrk 
gSA dkyk rkjk v/;;u {ks= dh fLFkfr dks n’kkZrk gSA ¼[k½ dsjy ds dUUkwj ftys esa dksykjh xkao ¼v/;;u {ks=½ dk <yku uD’kk ,vkjlh 
thvkbZ,l 10-3 IysVQkWeZ esa losZ vkWQ bafM;k VkWiks’khV }kjk rS;kj fd;k x;kA la[;k ds lkFk can js[kk,a leku ÅapkbZ okyh leksPp js[kk,a gSaA

fp= 3-2-2-2 % ¼d½ NksVs ikbi dk ços’kA ikbi ds eqgkus ds ikl <gh gqbZ feêh dh lkexzh ij /;ku nsaA ¼[k½ v/;;u {ks= esa uofufeZr tqosukby 
ikbiA bulsV bldk Dykst vi fn[kk;k x;k gSA ¼x½ v/;;u {ks= esa ,d ikbi dk vkmVysVA
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vuqla/kku xfrfof/k;ka
vuqla/kku xfrfof/k;ka

gj lky] ekulwu dh vof/k ¼twu&flracj½ ds nkSjku] Hkkjr 
esa nf{k.kh if’Pkeh ?kkVksa ls Hkwfe /kalus dh ?kVukvksa dh 
J`a[kyk dh lwpuk nh tkrh gSA ;g Hkwfe voryu eq[; 
:i ls milrg {kj.k ds dkj.k gksrk gS] ftlls feV~Vh 
ds ikbiksa dk fuekZ.k gksrk gSA ;s feV~Vh ds ikbi Hkw& 
vk—frd :i ls Hkwfe {kj.k izfØ;k dk ifj.kke gSa tks igkM+h 
<yku ty foKku dks egRoiw.kZ :i ls izHkkfor djrs gSa 
tks <ykuksa dks HkwL[kyu ds fy, vfr laosnu’khy cukrk 
gS vkSj ekuo thou dks Hkh izHkkfor djrk gSA gkykafd] 
bu mi lrg ikbiksa dk irk yxkuk ,d xaHkhj pqukSrh 
cuh gqbZ gSA fiNys vf/kdka’k v/;;u mi lrg fo’ks”krkvksa 
ij fopkj fd, fcuk lrgh tkap ij vk/kkfjr FksA  dUUkwj 
ftys] nf{k.kh if’Pkeh ?kkV ¼fp= 3-2-2-1½ esa fd, x, fjiksVZ 
fd, x, v/;;u dk mÌs’; ,d ,dh—r n`f”Vdks.k dk 
mi;ksx djds bu de&v/;;u okyh Hkw&vk—fr lqfo/kkvksa 
¼feV~Vh ds ikbi½ dk vf/kd foLr`r fooj.k iznku djuk 
gSA v/;;u ds eq[; mÌs’; gSa % d½ feV~Vh ds ikbiksa dh 
fo’ks”krk dk o.kZu djuk vkSj [k½ ikbÇix xfrfof/k ds iSekus 
dks fu/kkZfjr djuk( okVj’ksM Ldsy esa lrg vkSj milrg 
nksuksa tkapksa ds vk/kkj ijA fjeksV lsaÇlx vkSj thvkbZ,l 
IysVQkeksaZ dk mi;ksx okVj’ksM lhek dks fpf=r djus] 
Hkw&vk—fr foKku lsVvi dh igpku djus] foLr`r Hkwfe 
mi;ksx dh tkudkjh vkSj Hkwfe mi;ksx] Hkwfe doj iSVuZ esa 
ifjorZu ykus ds fy, fd;k x;k FkkA ft;ks ekWfQZd eSÇix 
ikbi ds izdkj] blds buysV] vkmVysV vkSj vU; ckn 
dh fo:i.k fo’ks”krkvksa ¼fp= 3-2-2-2½ dh igpku djus ds 
fy, dh xbZ FkhA izfrjks/kdrk losZ{k.k ikbi dh T;kfefr] 
ikbÇix usVodZ] milrg fyFkksykWth dks eSi djus vkSj 
ty Lrj dh xgjkbZ izkIr djus ds fy, fd;k x;k FkkA  
izfrjks/kdrk losZ{k.k ds ifj.kke n’kkZrs gSa fd lrg ekufp=.k 
ds ek/;e ls ikbiksa dk ?kuRo vuqeku ls vf/kd gSA  
izfrjks/kdrk izksQ+kby ¼mnkgj.k ds fy,] fp= 3-2-2-3½ 
izksQkby esa rhu foU;kl ‘kyEcjxj] osuj vkSj f}/kzqoh;& 
f}/kzqoh; fn[kk, x, gSaA nks milrg mPp izfrjks/kdrk {ks= nks 
milrg ikbi ihvkbZ1 vkSj ihvkbZ2 dk lqÖkko nsrs gSaA ikuh 
ds Lrj ds Åij de izfrjks/kdrk okys {ks=ksa dh ipZ fd, 
x, ikuh ds Lrj dk lqÖkko fn;k tkrk gSA  lqnwj laosnu 
rduhdksa] Hkw&vk—fr foKku vkSj HkwHkkSfrdh; v/;;uksa ij 
vk/kkfjr ,dh—r MsVk v/;;u {ks= esa milrg ikbiksa dh 
,d cgqr gh Li”V rLohj iznku djrs gSaA fjeksV lsaÇlx vkSj  
izfrjks/kdrk losZ{k.k xSj&fouk’kdkjh izfØ;k,a gSa vkSj ,d 

ikbi ds foLrkj vkSj iz—fr dh tkap djus dh vuqefr 
nsrk gSA {ks= ds ifj.kkeksa ls irk pyrk gS fd xwxy /kjrh 
dh lVhdrk $3 ehVj gS vkSj ;fn buysV @ vkmVysV 
dk vk;ke cM+k ¼>3 ehVj½ gS rks ,sfrgkfld fp=ksa dh 
rqyuk djus ds ckn bls vklkuh ls mBk;k tk ldrk 
gSA tcfd] ;fn ikbi dk vk;ke de gS] rks mixzgksa ;k 
gokbZ lsalj ¼ekuo jfgr gokbZ okgu ;k foeku½ ls cgqr 
mPp&fjt+kWY;w’ku fjeksV lsaÇlx fp=ksa dh vko’;drk gksrh 
gS] tks cgqr egaxs gksrs gSaA ,d ikbi dh lrg dh eki 
okLrfod yackbZ ls de gks ldrh gSA v/;;u ls irk 
pyrk gS fd fjpktZ {ks= esa ikbi ds buysV vkSj vkmVysV 
,d gh okVj’ksM esa gSaA blls ikuh dks fjlus ls jksdus] 
milrg ds dVko dks de djus vkSj feV~Vh ds ikbi ds 
[krjs dks de djus dh flQkfj’k dh tkrh gSA 

fp= 3-2-2-3 % izksQkby esa rhu foU;kl fn[kk, x, gSa ‘kyEcjxj] 
osuj vkSj f}/kzqoh;&f}/kzqoh;A nks milrg mPp izfrjks/kdrk {ks= nks 
milrg ikbi ihvkbZ1 vkSj ihvkbZ2 dk lqÖkko nsrs gSaA ikuh ds Lrj 
ds Åij de izfrjks/kdrk okys {ks=ksa dh ipZ dh xbZ ikuh ds Lrj dk 
lqÖkko fn;k tkrk gSA

https://doi.org/10.1016/j.quaint.2020.08.021

Jh- e;ad tks’kh] dq- vYdk xksaM] MkW- ch iùk jko] MkW- VkWelu 
ts- ds-] vkSj MkW- oh- uandqekjA

3-2-3 if’Pkeh ?kkV] dsjy ds bMqDdh ftys] nf{k.k Hkkjr esa 3-2-3 if’Pkeh ?kkV] dsjy ds bMqDdh ftys] nf{k.k Hkkjr esa 
HkwL[kyu dks izsfjr djus ds fy, isMkstsusfll vkSj feV~Vh HkwL[kyu dks izsfjr djus ds fy, isMkstsusfll vkSj feV~Vh 
,VjcxZ lhek dk ewY;kadu,VjcxZ lhek dk ewY;kadu

Hkkjr ds if’Pkeh ?kkVksa esa] feV~Vh ds xq.k] fo’ks”k :i ls 
,VjcxZ dh lhek,a] HkwL[kyu ds fy, izklafxd gSaA if’Pkeh 
?kkV vkSj ml ij iBkjksa esa isMkstsfud izfØ;k,a ewy lkexzh] 
jkgr ¼LFkyk—fr½] thoksa] tyok;q vkSj le; }kjk fu;af=r 
gksrh gSaA bl v/;;u esa] nf{k.kh Hkkjr ds dsjy ds bMqDdh 
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baMsDl eq[; fo’ks”krk,a gSa tks v/;;u {ks= ds fofHkUUk 
fgLlksa esa <yku dh fLFkjrk vkSj foQyrk dks r; djrs gSa] 
tcfd e`nk izksQ+kby ekWQksZesVªh ds ewY; 28-01 vkSj 40-48 
ds chp IykfLVd dh lhek ds lkFk HkwL[kyu dh ?kVuk ls  
egRoiw.kZ :i ls tqM+h gqbZ gSA ;g ns[kk x;k fd vlQy 
<ykuksa dk igkM+h&Js.kh LFkyk—fr ds lkFk fLFkj <ykuksa 
dh rqyuk esa vf/kd ewY; gksrk gS] ftlesa feV~Vh ds d.k 
vkdkj dh xkn vkSj feV~Vh ¼8-79 ls 36-17 vkSj 22-31 ls 
57-74 %½ dh rjy lhek ¼40-05 ls 57-74 %½ dh eki ds 
lkFk gksrh gSA 68-4½] IykfLVd fyfeV ¼24-2 ls 43-94½] vkSj 
IykfLVflVh baMsDl ¼7-81 ls 24-8½A ;g bafxr djrk gS fd 
feV~Vh ds vi{k; izksQkby ds isMkstsusfll }kjk ,VjcxZ 
dh lhekvksa dks dkQh izHkkfor fd;k x;k gS tks <yku dh 
foQyrk ;k HkwL[kyu dks xyh ds lkFk rhu xq.kk djrs gSa 
vkSj ysVjkbfVd viySaM dk lkeuk djrs gSaA 
;g dk;Z yfyrk] ,e-] vfuy dqekj] ds- ,l-] uk;j] ds- ,e-] /k#ejktu] 
,l-] vkjrh dks;y] f’kokuan [kaMky ds vkbZlh,vkj&jk”Vªh; e`nk 
losZ{k.k vkSj Hkwfe mi;ksx ;kstuk C;wjks] {ks=h; dsanz] cSaxyksj] Hkkjr ds 
lg;ksx ls fd;k x;k FkkA 

https://doi.org/10.1007/s11069-020-04472-0

MkW- ,l- dkyhjkt

vu
qla/

kku
 x

fr
fo
f/k
;k
a

vu
qla/

kku
 x

fr
fo
f/k
;k
a

ftys esa if’Pkeh ?kkV ds e/; Hkkx ds vanj ikbZ tkus 
okyh ikap izeq[k feV~Vh dk fo’ys”k.k HkwL[kyu dh laHkkouk 
;k <yku foQyrk izfØ;kvksa ij HkkSfrd] jklk;fud vkSj 
Hkw&rduhdh xq.kksa ¼,VjcxZ lhek½ dks Li”V djus ds fy, 
fd;k x;k FkkA  ifj.kke ls irk pyrk gS fd fuEu 
dslh1 ih,p ¼3-6&4-6½] fuEu&dfV;u fofue; {kerk ¼3-1 
ls 19-6 lh,evks,y ¼$½  dsth&1½] de izHkkoh /kuk;u 
fofue; {kerk ¼0-8 ls 10-7 lh,evks,y ¼$½ ds th&1½ 
vkSj ,d _.kkRed ∆ ih,p eku ifjorZu’khy vkos’k 
[kfutksa tSls vukdkj lslDokb vkWDlkbM dh mifLFkfr 
dks bafxr djrk gSA ;kn`fPNd ou dh pj jSaÇdx ls irk 
pyk gS fd feV~Vh ,V~VjcxZ lhek lkbVªsV ckbdkcksZusV 
Mkb fFk;ksukbV ¼lhchMh½ yksgk] jsr va’k vkSj dkcZfud 
dkcZu ls dkQh izHkkfor FkhA ÖkjÖkjk jsrhyh feV~Vh dh 
ijr esa feV~Vh ds inkFkZ ds lkFk mPpkj.k ds dkj.k de 
,VjcxZ lhek,a fn[kkbZ] tcfd bY;wfo;y ijr ¼chVh½ us 
mPp ,VjcxZ lhek ds :i esa mYys[k fd;k x;k gS tks 
laHkkfor :i ls <gus ;k Hkkjh o”kkZ ds nkSjku cM+s iSekus 
ij xfr dks rhu xq.kk djus ds fy, vfLFkjrk ds dkj.k 
xgu viokg ds dkj.k gksrk gSA [kM+h <yku okyh lrg ds 
izkWDlh ds vanj feV~Vh ds nzO;eku dkA e`nk Hkw&rduhdh 
xq.k tSls rjy lhek] IykfLVd lhek vkSj IykfLVflVh 

fp= 3-2-3-1 %  Hkkjr ds dsjy jkT; ds bMqDdh ftys ds if’Pkeh ?kkV esa ihMkstsusfll vkSj ,VjcxZ v/;;u dk LFkkuA
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fp= 3-2-4-1 Hkkjr dk e#LFkyhdj.k vkSj Hkwfe {kj.k ,Vyl 2018 & 2019 esa dsjy vkSj rfeyukMq jkT;A

3-2-4 Hkkjr dk e#LFkyhdj.k vkSj Hkwfe {kj.k ,Vyl & dsjy vkSj rfeyukMq jkT;ksa dk vkdyu3-2-4 Hkkjr dk e#LFkyhdj.k vkSj Hkwfe {kj.k ,Vyl & dsjy vkSj rfeyukMq jkT;ksa dk vkdyu vuqla/kku xfrfof/k;ka
vuqla/kku xfrfof/k;ka
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MkW- ,l dkyhjkt

3-3 ty foKku lewg3-3 ty foKku lewg

3-3-1 VhbZvkjvkj,vkbZ,u % izk;}hih; Hkkjr esa  3-3-1 VhbZvkjvkj,vkbZ,u % izk;}hih; Hkkjr esa  
m”.kdfVca/kh; ikfjfLFkfrdh ra= vuqla/kku os/k’kkyk,a & m”.kdfVca/kh; ikfjfLFkfrdh ra= vuqla/kku os/k’kkyk,a & 
egRoiw.kZ {ks= os/k’kkykvksa dk ,ulhbZ,l,l usVodZegRoiw.kZ {ks= os/k’kkykvksa dk ,ulhbZ,l,l usVodZ

vkS|ksfxdhdj.k ds ckn ds ;qx esa i`Foh esa rhoz ekuoh; 
xfrfof/k;ksa dks i;kZoj.kh; fxjkoV vkSj oSf’od ifjorZuksa 
esa ukVdh; o`f) dh fo’ks”krk gS tks mudh mRikndrk dks 
cuk, j[kus ds fy, thou dks cuk, j[kus okyh iz.kkfy;ksa 
dh {kerk ij loky mBkrs gSaA fiNys nks n’kdksa esa] bl 
Çprk us ,dh—r fodflr djus ds fy, nqfu;k Hkj ds 
iz;klksa dks c<+kok fn;k gSA ÞfØfVdy t+ksuÞ ¼lhtsM½ dk 
v/;;u] i`Foh dh lrg dh iryh ijr ds Åij ls ,DohQj 
ds uhps rd] egk}hih; thoeaMy dh estckuh vkSj ikuh] 
Hkkstu] ÅtkZ vkSj ikfjfLFkfrdh ra= tSlh cqfu;knh ekuo 
vko’;drkvksa dks iznku djuk lsok,aA fØfVdy t+ksu ds 
v/;;u dks vkxs c<+kus esa eq[; pqukSrh Hkw&foKku vkSj 
tSfod foKku ls ysdj lkekftd foKku rd] LFkkfud vkSj 
VsEiksjy iSekuksa dh ,d foLr`r J`a[kyk ds vanj dke djus 
okys dbZ fo”k;ksa dks izHkkoh <ax ls ,dh—r djuk gSA 
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jk”Vªh; i`Foh foKku v/;;u dsanz ¼,ulhbZ,l,l½ 
us jk”Vªh; usVodZ ifj;kstuk ds fy, bljks&lSd ds  
lkFk leÖkkSrk Kkiu ds :i esa gLrk{kj fd,] ftldk ‘kh”kZd 
gS Þe#LFkyhdj.k vkSj Hkwfe {kj.k % fuxjkuh] Hks|rk ewY;kadu 
vkSj eqdkcyk ;kstuk 2018&2021 ¼lanHkZ la[;k bZih,l, 
@ th,plh,th @ th,lMh @ MCY;wih@3@2017½A  
nks nf{k.kh jkT;ksa & dsjy vkSj rfeyukMq ds fy, jk”Vªh; 
,Vyl ÞHkkjr ds e#LFkyhdj.k vkSj Hkwfe {kj.k ,VylÞ 
esa ,ulhbZ,l,l dk ;ksxnku gSA dsjy jkT; esa Hkwfe  
{kj.k ds lkaf[;dh; lkjka’k vkSj fo’ys”k.k ls irk pyrk 
gS fd 2018&2019 ds nkSjku 10-87 izfr’kr  ¼4]22]299 
gsDVs;j½ dk {ks= e#LFkyhdj.k @ Hkwfe {kj.k ¼Mh,yMh½  
ls xqtj jgk gSA tcfd] 2011&13 vkSj 2003&05 ds nkSjku 
Mh,yMh Øe’k% 9-77 izfr’kr ¼3]79]587  gsDVs;j½ vkSj 9-54 
izfr’kr ¼3]70]512 gsDVs;j½ ns[kk x;kA o”kZ 2011&13 ls 
2018&19 rd 1-10 izfr’kr ¼42]712 gsDVs;j½ {ks= dh o`f) 
Mh,yMh ls xqtj jgh gSA o”kZ 2003&05 vkSj 2011&13 ds 
nkSjku Mh,yMh ds {ks= esa 0-23 izfr’kr % ¼9]075 gsDVs;j½ 
dh o`f) gqbZ gSA jkT; esa lcls egRoiw.kZ Mh,yMh ouLifr 
fxjkoV ¼2018&19 esa 9-24 Qhlnh] 2011&13 esa 8-69 izfr’kr 
vkSj 2003&05 esa 8-46 izfr’kr½ eq[; :i ls ekuo izsfjr  
xfrfof/k;ksa ds dkj.k gSA rfeyukMq jkT; esa] lkaf[;dh; 
lkjka’k vkSj fo’ys”k.k ls irk pyrk gS fd 2018&19 ds 
nkSjku 12-30 izfr’kr ¼1-59 fefy;u gsDVs;j½ {ks= Mh,yMh 
ls xqtj jgk gSA Tkcfd] 2011&13 vkSj 2003&05 ds 
nkSjku] Mh,yMh ds varxZr vkus okyk {ks= Øe’k% 11-87 
izfr’kr ¼1-54 fefy;u gsDVs;j½ vkSj 11-66 izfr’kr ¼1-51 
fefy;u gsDVs;j½ gSA o”kZ 2011&13 vkSj 2018&19 esa 0-43 
izfr’kr ¼56]083 gsDVs;j½ {ks= dh o`f) Mh,yMh ds varxZr  
vkrh gSA tcfd 2003&05 vkSj 2011&13 ds nkSjku  
Mh,yMh esa 0-21 izfr’kr ¼27]238 gsDVs;j½ dh o`f) gqbZ gS]  
tks feV~Vh ds dVko vkSj lrgh viokg ekuo izsfjr  
xfrfof/k;kss ds dkj.k gSA jkT; esa lcls egRoiw.kZ Mh,yMh 
izfØ;k ouLifr {kj.k ¼2018&19 esa 10-88 Qhlnh] 2011& 
13 esa  10-65 Qhlnh vkSj 2003&05 esa 10-52 Qhlnh½ gS] vkSj  
;g /khjs& /khjs 2003&05 ls 2011&13 vkSj 2018&19 
esa jkT; Hkj esa ou vkoj.k vkSj —f”k esa 2018&19 rd  
c<+h gSA 

;g dk;Z varfj{k vuqiz;ksx dsanz ¼,l,lh½] bljks] vgenkckn ds euh”k 
ijekj ds lg;ksx ls fd;k x;k FkkA

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

fp= 3-3-1-1 % VhbZvkjvkj,vkbZ,u usVodZ ls lacaf/kr vV~Vkinh] 
eqUUkkj vkSj vnqFkqjkbZ lhtsMvks ds LFkkuA

fØfVdy {ks= lkbal fØfVdy {ks= vkWCtosZVjht+ ¼lhtsMvks½ 
ij vk/kkfjr gS] tks fofHkUUk tyok;q] HkwxfHkZd vkSj ekuo 
lanHkkZsa esa forfjr fd, tkrs gSaA orZeku esa] vf/kdka’k 
lhtsMvks le’khrks”.k {ks=ksa esa fLFkr gSaA m”.kdfVca/kh; ns’k 
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vuqla/kku xfrfof/k;ka
vuqla/kku xfrfof/k;ka

dsoy cgqr de lhtsMvks dh estckuh djrs gSa] Hkys gh  
m”.kdfVca/kh; esa oSf’od ifjorZuksa dk izHkko tyok;q 
izfrfØ;k] [kk| mRiknu vkSj tSo fofo/krk ifjorZuksa ds fy, 
vR;ar egRoiw.kZ gSA bl lanHkZ esa ,ulhbZ,l,l us lhtsMvks 
dk ,d usVodZ fodflr fd;k gS & VhbZvkjvkj,vkbZ,u 
¼izk;}hi Hkkjr esa m”.kdfVca/kh; ikfjfLFkfrdh ra= vuqla/kku 
os/k’kkyk,a½ &fofHkUUk —f”k tyok;q {ks=ksa esa ty foKku vkSj 
tSo&Hkw&jklk;fud pØksa ij izk—frd xM+cM+h ¼tyok;q 
ifjorZu’khyrk½ vkSj ekuotfur xfrfof/k;ksa ds lkis{k izHkko 
dks leÖkus ds mÌs’; ls izk;}hih; Hkkjr vkSj fØfVdy t+ksu 
v/;;uksa dks vkxs c<+kus ds fy, ,d oSf’od ijh{k.k fcLrj 
ds :i esa dk;Z djukA lhtsMvks ds bl usVodZ ds rgr  
nf{k.kh izk;}hih; Hkkjr esa dqy rhu lhtsMvks LFkkfir fd, 
x, gSaA ¼fp= 3-3-2-1½ & ¼1½ vV~Vkinh lhtsMvks ¼Hkokuh 
unh½] ¼2½ eqUUkkj lhtsMvks ¼isfj;kj @ vejkorh unh½ vkSj 
vnqFkqjkbZ lhtsMvks ¼dkosjh MsYVk½A 

fp= 3-3-1-2 % ,ulhbZ,l,l lhtsMvks ¼vkfn % vV~Vkinh] E;w% eqUUkkj] 
foKkiu% vnqFkqjkbZ½ fofHkUUk tyok;q] fyFkksykWftdy vkSj Hkwfe&mi;ksx 
<ky ijA

bu {ks=ksa esa fofHkUUk tyok;q] foorZfud] Hkw&vk—fr O;oLFkk,a 
gSa vkSj ,d tfVy tyHk`r iz.kkyh ‘kkfey gSA ;s tfVyrk,a 
bu iz.kkfy;ksa ds O;ogkj esa varj vkSj lekurkvksa] cnyrs 
ifjos’k esa muds yphysiu] fofHkUUk iz.kkfy;ksa ds chp 
izfrfØ;k dh xfr’khyrk vkfn dks leÖkus ds fy, ,d 
foLr`r v/;;u dh vko’;drk eglwl dh xbZ gS] tks 
fØfVdy t+ksu ds dkedkt esa ewY;oku varn`Zf”V iznku 
djsxh vkSj tyok;q ifjorZu vkSj ekuotfur izHkkoksa ds 
vfuf’Pkr ifjn`’; esa fLFkjrk izkIr djus ds fy, ekSfyd 

leÖk iznku djrs gSaA izR;sd lhtsMvks dks O;kid :i 
ls fpf=r fd;k tkrk gS vkSj yach vof/k esa pj dh ,d 
foLr`r J`a[kyk dh fuxjkuh dh tkrh gS] rkfd ckgjh 
ncko cnyus vkSj lhtsM dh izfrfØ;k esa ‘kkfey izfØ;kvksa 
dks leÖkk tk lds] lhtsMvks usVodZ ds chp fu”d”kksZa 
dh O;kidrk esa lq/kkj vkSj varj rqyuk ds volj iSnk 
djukA ,ulhbZ,l,l lhtsMvks fofHkUUk —f”k&tyok;q vkSj 
fyFkksykWftdy xzsfM,aV~l ¼fp= 3-3-1-2½ esa QSys Hkkjrh; 
lhtsMvks ds usVodZ esa gSaA 

,ulhbZ,l,l lhtsMvks usVodZ fuEufyf[kr oSKkfudksa@laLFkkuksa  
}kjk fd, x, egRoiw.kZ {ks= v/;;u ij jk”Vªh; igy dk ,d vfHkUUk 
vax gS % ikjl vkj iqtkjh] ,l /;kuh] ih oekZ vkSj vkj dqekj 
¼lh,lvkbZvkj&jk”Vªh; i;kZoj.k bathfu;Çjx vuqla/kku laLFkku] 
ukxiqj½ ( oh- tSu ¼Hkkjrh; izkS|ksfxdh laLFkku] xka/khuxj½( oh- Çlg 
¼fnYyh fo’ofo|ky;½( ,e usek vkSj ,l tSu ¼jk”Vªh; ty foKku 
laLFkku] #M+dh½ vkSj ,e ‘ks[kj ¼Hkkjrh; foKku laLFkku] csaxyq#½A

fØfVdy t+ksu % fLFkjrk ds fy, ,d mHkjrk gqvk vuqla/kku {ks= 
¼2020½A orZeku foKku] okWY;we 118 ¼10½ & vksfifu;u isij bu 
djaV lkbal A

3-3-2 pyDdqMh csflu] nf{k.kh if’Pkeh ?kkV dk Hkwty 3-3-2 pyDdqMh csflu] nf{k.kh if’Pkeh ?kkV dk Hkwty 
v/;;uv/;;u

Hkwty ,d okf”kZd iqu%iwfrZ ;ksX; lalk/ku gS ysfdu bldh 
miyC/krk LFkku vkSj le; esa ,d leku ugha gSA blfy,] 
fofHkUUk mi;ksxksa ds fy, xq.koŸkkiw.kZ is;ty dh c<+rh ekaxksa 
dks iwjk djus ds fy, bu lalk/kuksa dk laj{k.k vkSj izca/ku 
cgqr egRoiw.kZ gSA mi lrg fyFkksykWth eq[; :i ls Hkwty 
ds jlk;u foKku dks fu;af=r dj jgh gSA orZeku v/;;u 
2020 ds ekulwu iwoZ ekSle ds nkSjku nf{k.kh if’Pkeh 
?kkV Hkkjr esa pyDdqMh unh csflu ¼lhvkjch½ dh Hkwty 
xq.koŸkk dk vkdyu djus ds fy, ty xq.koŸkk lwpdkad 
ds ty&jklk;fud y{k.k o.kZu vkSj fodkl dks n’kkZrk 
gSA Åijh tyxzg.k {ks=ksa esa [kqys dqvksa dh vuqiyC/krk ds 
dkj.k lhvkjch] ;g v/;;u eq[; :i ls e/; vkSj rjkbZ 
{ks=ksa esa dsafnzr gSA ih,p] VfcZfMVh] bZlh] VhMh,l] dqy 
{kkjh;rk] dqy dBksjrk] iks”kd rRo] ,u,] ds] lh,] ,eth 
bR;kfn tSls iSjkehVjksa dk fo’ys”k.k 20 dqvksa ds fy, fd;k 
x;k FkkA ikbij fVªfyfu;j vkjs[k ds vk/kkj ij ikuh ds 
izdkj dk vuqeku yxk;k tkrk gS vkSj ;g lh,,plhvks3 
izdkj dk gksrk gSA ty&jklk;fud igyw bafxr djrs gSa fd 
{kkjh; i`Foh {kkj ls vf/kd gS vkSj detksj vEy Hkwty dh 
jklk;fud xq.kksa ij gkoh gSA yxHkx 95 izfr’kr  dqvksa ds 
ikuh ds uewuksa dk ty xq.koŸkk lwpdkad mR—”V Js.kh esa gS 
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baVjiksys’ku rduhd dk mi;ksx djds izeq[k /kuk;uksa vkSj 
vk;uksa ds LFkkfud fHkUUkrk ekufp= rS;kj fd, x, FksA 
orZeku esa {ks= esa dq,a ds ikuh dh xq.koŸkk [kir ds fy, 
dkQh vPNh gSA LFkkfud fHkUUkrk ekufp= ls irk pyrk 
gS fd v/;;u {ks= dk yxHkx 70 izfr’kr 5&5 ls 6 ¼fp= 
3-3-2-1½ dh lhek esa ih,p ds lkFk gkoh gSA 

fp= 3-3-2-1 % pyDdqMh unh csflu ds e/;&fupys {ks=ksa esa ih,p dk 
LFkkfud fHkUUkrk ekufp=A

mPpre ih,p v/;;u {ks= ds nf{k.kh Hkkx esa ns[kk x;k gSA 
v/;;u {ks= ds fuEu ÅapkbZ okys {ks= bZlh ds mPp ewY;ksa 
dks n’kkZrs gSaA ;g pyDdqMh unh csflu ds MkmuLVªhe 
fgLlksa esa gS vkSj mŸkjh fgLlksa esa bZlh oSY;w rqyukRed :i 
ls de gSA vf/kdka’k v/;;u {ks= esa VhMh,l eku 500 
feyh xzke@fyVj ls de gS vkSj iwohZ Hkkx ds dqN {ks=ksa 
dks NksM+dj rkts ikuh ds lewg esa vkrk gSA [kfutksa dh 
?kqyu’khyrk ds ifj.kkeLo:i Hkwty esa bZlh vkSj VhMh,l 
dk mPp ewY; gksrk gSA lw{e tho foKku ds fy, fo’ys”k.k 
fd, x, chl dqvksa esa ls] lw{ethofoKkuh lanw”k.k ds fy, 
fdlh Hkh dq,a dh lwpuk ugha feyh gSA
https://doi.org/10.1007/978-3-030-68124-1_18

js’keh vkj-] —”.kdqekj ,- vkSj vuwi —”.ku ds-

3-3-3 xq.koŸkk lwpdkad vkSj nf{k.kh if’Pkeh ?kkVksa ds ek/;e 3-3-3 xq.koŸkk lwpdkad vkSj nf{k.kh if’Pkeh ?kkVksa ds ek/;e 
ls ty fudklh dYyknk unh csflu ds Hkwty lalk/kuksa dh ls ty fudklh dYyknk unh csflu ds Hkwty lalk/kuksa dh 
ihus dh {kerkihus dh {kerk

ty xq.koŸkk lwpdkad ¼MCY;wD;wvkbZ½] Hkwty dk iznw”k.k 
lwpdkad ¼ihvkbZth½ vkSj ,UVªkWih Hkkfjr ty xq.koŸkk 
lwpdkad ¼bZMCY;wD;wvkbZ½ tSls ekinaMksa dk mi;ksx djds 

rhu ekSleksa ds nkSjku dYykM+k csflu ds Hkwty lalk/kuksa 
dh ihus dh mi;qDrrk dk vkdyu fd;k x;k FkkA ty 
xq.koŸkk lwpdkad us fofHkUUk Jsf.k;ksa ds lkFk Hkwty dh 
mi;qDrrk dks *mR—”V*] *vPNk* vkSj *[kjkc* ds :i esa oNZ.
kr fd;kA iwoZ&ekulwu ekSle ds nkSjku] yxHkx 75 izfr’kr 
uewus mR—”V ls vPNh Js.kh esa vkSj 25 izfr’kr [kjkc Js.kh 
esa vkrs gSaA ekulwu vkSj ekulwu ds ckn ds ekSle esa] lHkh 
uewus mR—”V & vPNh Js.kh esa FksA ihvkbZth dk ifjdfyr 
eku ekulwu vkSj ekulwu ds ckn ds ekSleksa esa Øe’k% 0-12 
ls 0-49 vkSj 0-10 ls 0-88 rd fHkUUk gksrk gS] tks n’kkZrk 
gS fd laiw.kZ v/;;u {ks= ux.; iznw”k.k {ks= ¼ihvkbZth % 
1-0 ls de½ ds vanj vkrk gS] tcfd iwoZ&ekulwu ekSle esa 
ihvkbZth eku 0-37 ls 1-73 rd fHkUUk Fkk] tks n’kkZrk gS fd 
75 izfr’kr  {ks= ux.; iznw”k.k {ks= esa vkSj ‘ks”k 25 izfr’kr 
fuEu iznw”k.k {ks= ¼ihvkbZth % 1-0 ls 1-5½ vkSj ‘ks”k e/;e 
iznw”k.k {ks= ¼ihvkbZth % 1-5 ls 2-0½ esa gSA Hkwty ds uewuksa ds 
gkbMªksdsfedy ekinaMksa ds ekSleh cnykoksa vkSj ,d nwljs 

fp= 3-3-3-1 % dYykMk unh csflu ds uewuksa ds fy, Çizfliy daikWusaV 
,ukfyfll fd;k x;k d- ekulwu ls igys [k- ekulwu esa vkSj x- 
ekulwu ds cknA 
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vuqla/kku xfrfof/k;ka
vuqla/kku xfrfof/k;ka

ds chp muds laca/k dh igpku djus ds fy, ,lih,l,l 
lkW¶Vos;j dk mi;ksx djds fi;lZu lglaca/k fo’ys”k.k vkSj 
izeq[k ?kVd fo’ys”k.k ¼ihlh,½ ykxw fd;k x;k Fkk ¼fp= 
3-3-3-1½A Çizfliy daikWusaV ,ukfyfll ¼ihlh,½ esa 3 dkjdksa 
dks fudkyk x;k vkSj izkIr ifj.kke crkrs gSa fd lh,y&] 
VhMh,l] ,u,$ vkSj lh,2$ vk;u Hkwty esa e/;e iznw”k.k 
Hkkj esa ;ksxnku djrs gSaA ekulwu iwoZ ekSle esa igys 
izeq[k ?kVd ¼ihlh1½ esa ckbdkcksZusV] lYQsV] dqy dBksjrk] 
bZlh vkSj VhMh,l ij cM+h udkjkRed yksÇMx vkSj ih,p] 
lh,2$ vkSj lh,y& ij de ldkjkRed yksÇMx ‘kkfey 
gSA mlh ekSle esa] ihlh2 esa ,u,$] lh,2$] lh,y&] bZlh 
vkSj VhMh,l ij e/;e ldkjkRed yksÇMx gS vkSj ihlh3 
us ,eth2$] lh,2$] ,u,$ vkSj ds$ ¼fp= 3-3-3-1-d½ ij 
etcwr ls e/;e udkjkRed yksÇMx dks leÖkk;kA ekulwu 
ds ekSle esa] nwljs izeq[k ?kVd ¼ihlh2½ esa bZlh] VhMh,l] 
Vh,p] lh,y&]  ,plhvks32&] lh,2$ vkSj ,eth2$ ¼fp= 
3-3-3-1 [k½ ij e/;e udkjkRed Hkkj gSA ihlh3 ih,p ij 
mPp ldkjkRed yksÇMx dh O;k[;k djrk gS] ftldk vFkZ 
gS fd detksj iM+us okys izHkko ds dkj.k Hkwty FkksM+k {kkjh; 
gSA blds vykok] ,plhvks32& ij de yksÇMx& ,eth2$ 
ij udkjkRed yksÇMx ds lkFk eSXuhf’k;e ckbdkcksZusV 
vo{ksi ds :i esa Hkwty ls ,eth dks gVkus ds dkj.k gks 
ldrk gSA ekulwu ds ckn ds ekSle esa] ihlh1 lHkh gkbMªks 
dsfedy ekinaMksa ij de ls e/;e udkjkRed Hkkj fn[kkrk 
gSA ihlh2 lh,2$ vkSj ,lvks 42 ij e/;e udkjkRed 
yksÇMx vkSj bZlh vkSj VhMh,l ij de udkjkRed yksÇMx 
dh O;k[;k djrk gSA ihlh3 DyksjkbM vkSj lYQsV ij 
Øe’k% e/;e ls mPp /kukRed Hkkj fn[kkrk gS ¼fp= 3-3-3-1 
lh½A ;g vkS|ksfxd vif’k”V ;k ?kjsyw lhost }kjk Hkwty 
lanw”k.k ds dkj.k gks ldrk gSA lh,2$] ds$] bZlh] VhMh,l 
vkSj ,plhvks32& rhljs ?kVd ij de udkjkRed yksÇMx 
fn[kkrk gSA

buolZ fMLVsal osVsM baVjiksys’ku ¼vkbZMhMCY;wvkbZ½ rduhd 
dk mi;ksx djds rhu ekSleksa ds fy, Hkwty ds uewuksa ds 
fy, ,vkjlh thvkbZ,l 10-3 dk mi;ksx djds LFkkfud 
forj.k ekufp= rS;kj fd, x, FksA bl v/;;u esa] ih,p] 
VksVy fMlkWYOM lkWfyM~l ¼VhMh,l½] VksVy gkMZusl ¼Vh,p½] 
ckbdkcksZusV ¼,plhvks32&½] DyksjkbM ¼lh,y&½] lYQsV 
¼,lvks 42&½] dSfY’k;e ¼lh,2$½] eSXuhf’k;e ¼lqjf{kr vkSj 
vlqjf{kr {ks=ksa dks fpf=r djus ds fy, Hkwty ds ,eth2$½] 
lksfM;e ¼,u,$½ vkSj iksVsf’k;e ¼ds$½A - Hkwty ds uewuksa 
ds ih,p eku ds LFkkfud fo’ys”k.k ls ladsr feyrk gS fd 
lHkh ikuh ds uewus chvkbZ,l ¼2012½ dh vuqes; lhek ¼6-

5&8-5½ ds vanj Fks] lHkh ekSleksa ds nkSjku v/;;u {ks= ds 
if’Pkeh vkSj e/; Hkkx esa dqN LFkyksa dks NksM+dj] tgka uewus 
iz—fr esa FkksM+s vEyh; FksA v/;;u {ks= ds if’Pkeh Hkkx esa 
dsoy iwoZ&ekulwu ekSle esa lh,y& dh lkanzrk vis{kk—r 
vf/kd FkhA lh,2$ vkSj ,eth2$ ds LFkkfud forj.k 
ekufp=ksa ls irk pyrk gS fd v/;;u {ks= ds mŸkjh Hkkx 
esa ekulwu ds ckn ds ekSle esa nf{k.kh] iwohZ vkSj if’Pkeh 
Hkkxksa dh rqyuk esa FkksM+k vf/kd lkanzrk gS] ysfdu chvkbZ,l 
vkSj MCY;w,pvks }kjk vuq’kaflr is;ty dh Lohdk;Z lhek 
ds vanj gSA 
https://doi.org/10.1007/978-3-030-68124-1_17

mek eksgu vkSj —”.kdqekj ,-

3-3-4 v”VeqMh osVySaM flLVe dh Hkw&jlk;u vkSj fuyafcr 3-3-4 v”VeqMh osVySaM flLVe dh Hkw&jlk;u vkSj fuyafcr 
ryNV lkanzrkryNV lkanzrk

fjeksV lsaÇlx rduhd rVh; {ks=ksa lfgr cM+s ty fudk;ksa 
ds ty LraHkksa esa fuyafcr ryNV lkanzrk ¼,l,llh½ dks 
ekius vkSj fuxjkuh ds fy, ,d egRoiw.kZ Hkwfedk fuHkkrh 
gSA ,l,llh ek=kRed eki ds fy, fu;ksftr eYVh 
LisDVªy fo’ks”krkvksa okys mixzg fp=ksa dk mi;ksx ryNV 
ifjogu vkSj rVh; xfr’khy izfØ;kvksa dks leÖkus ds fy, 
‘kks/kdrkZvksa vkSj izca/ku vf/kdkfj;ksa dks izkFkfed tkudkjh 
ds :i esa fd;k tk ldrk gSA v”VeqMh Ökhy esa] lHkh 
ekSleksa ds nkSjku Ökhy ds eqgkus ¼Ökhy ds leqnz dks tksM+us 
okys {ks=½ esa ,l,llh dh mPp nj ikbZ xbZ] ftlds ifj.
kkeLo:i Ökhy csflu i;kZoj.k ds lkFk rVh; /kkjk vkSj 
Tokj dh ygjksa dh ckrphr gqbZA lkFk gh] ;g Hkh ik;k 
x;k fd ,l,llh gj eghus txg&txg vyx&vyx 
Fkk] tks ikuh vkSj ryNV LraHkksa esa Hkkjh /kkrqvksa ds izlkj 
ds fy, izkFkfed dkjd ds :i esa :ikRed Hkw&vk—fr;ksa 
vkSj ikfjfLFkfrd ra= fu;a=.k dks n’kkZrk gSA Ökhy&ikuh ds 
dkWye esa] ,l,llh dh ekfld ifjorZu’khyrk 1-34&64-
63 feyhxzke @ fyVj dh lhek esa vuqekfur gS] ftlesa 
nks izeq[k LFkyksa esa ik, tkus okys vf/kdre ,l,llh 
esa ‘kkfey gSa ¼1½ Ökhy&vjc lkxj feyu Çcnq] vkSj ¼2½ 
Ökhy &dYykM+k unh dk feyu LFky ¼fp= 3-3-4-1½A bl 
chp] unh ds eqgkus ¼Ökhy unh dks tksM+us okyk {ks=½ dks 
Hkh if’Pkeh ?kkV ds tyxzg.k {ks= ls unh ds fuoZgu ds 
ek/;e ls iwoksZŸkj ekulwu ds nkSjku cM+k ,l,llh izkIr 
gqvkA ;g /;ku fn;k tkrk gS fd cM+h ek=k esa fuyafcr 
ryNV cSdokVj vkSj unh ds eqgkus ds {ks=ksa ds fudV cls 
gq, gSa] tcfd ckgjh lkefxz;ksa ds feJ.k ds dkj.k Ökhy ds 
ikuh ds HkkSfrd&jklk;fud xq.k vDlj cny jgs gSaA blds 
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gS] ftlus ,MCY;w,l ds ryNV ikuh dh xfr’khyrk dks 
cny fn;k gSA ;g Hkh ns[kk x;k gS fd ,MCY;w,l i;kZoj.k 
laHkkfor ikfjfLFkfrd tksf[ke ¼vkjvkbZ½ Lrj esa LFkkfud 
ifjorZu’khyrk dks n’kkZrk gS] tks ,MCY;w,l ds fofHkUUk 
Hkkxksa esa ryNV ds lap; ij fuHkZj djrk gS] tks ,MCY;w,l 
i;kZoj.k esa ikfjfLFkfrdh ra= ds fodkl vkSj mRiknu 
dks izHkkfor djrk gSA blds vykok] Ökhy&ikuh ds LraHk 
esa ryNV dh xfr’khyrk vkSj ikuh dh xq.koŸkk vDlj 
ekuo&izsfjr xfrfof/k;ksa tSls unh dh jsr dh MªsÇtx vkSj 
{ks= esa canjxkg vkSj eNyh idM+us ds canjxkgksa dks xgjk 
djus ls izHkkfor gqbZ gSA 

ekulwu vkSj xSj&ekulwu ekSleksa ds nkSjku ,MCY;w,l ds 
vf/kdka’k {ks= de tksf[ke okyh Js.kh ¼fp= 3-3-4-2½ ls 
lacaf/kr gSaA Tokj dh ygjksa vkSj rVorhZ /kkjkvksa ds dkj.k 
‘ksYQ ds ry vkSj rV ds ikl tek ryNV ryNV ds 
Lrjhdj.k esa ;ksxnku djrh gSA ;g v/;;u lkfcr djrk 
gS fd rVh; vkSj varnsZ’kh; ty fudk;ksa esa i;kZoj.kh; 
ikfjfLFkfrd ra= ds v/;;u ds fy, ,dh—r fjeksV lsaÇlx 
vkSj thvkbZ,l rduhd vko’;d gks xbZ gSA blds vykok] 
;g v/;;u ,d egRoiw.kZ vkj,,e,l,vkj vknzZHkwfe iz.kkyh 
ds izHkkoh laj{k.k vkSj mi;ksx ds fy, LFkk;h izca/ku mik;ksa 
vkSj LFkku&fof’k”V dk;Z ;kstukvksa dh fujarj fuxjkuh dh 

fp= 3-3-4-1 % v”VeqMh Ökhy esa yafcr ryNV lkanzrk ¼,l,llh½ dk ekfld ifjorZuA
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a vykok] Ökhy ds ikuh ds vU; fgLlksa esa] ,l,llh ,d 

egRoiw.kZ Lrj ij ik;k tkrk gS] tks vyx&vyx fn’kkv 
ksa] fo’ks”k :i ls nf{k.kh rjQ dh vksj fuyafcr ryNV dh 
xfr dks rhu xq.kk djus okys ty&izokg vkSj cgrs ikuh 
ds izokg ds dkj.k gksrk gSA e/; Ökhy ds ty LraHk esa] 
fofHkUUk eghuksa ds nkSjku ,l,llh fHkUUkrk,a leqnz vkSj unh 
ds fuoZgu ls izokg ds osx ij fuHkZj djrh gSaA 

ryNV&uewuk fo’ys”k.k dk mi;ksx djrs gq,] iznw”k.k 
dh fLFkfr dk vkdyu Hkkjh /kkrq lkanzrk ds vk/kkj ij 
fd;k tkrk gS vkSj fn[kkrk gS fd ,MCY;w,l i;kZoj.k 
ikfjfLFkfrd tksf[ke ds fy, fuEu Js.kh esa gSA ekulwu 
vkSj xSj&ekulwu ekSleksa ds fy, fo’ys”k.k fd, x, lh,Q] 
lhMh] vkSj ,elhMh us lHkh pkj mi&foHkkftr LFkkuksa esa 
fuEu ls e/;e lanw”k.k dk lqÖkko fn;k] tcfd iznw”k.k Hkkj 
lwpdkad ¼ih,yvkbZ½ us 53 izfr’kr uewuksa dks iznwf”kr ¼1 
ls vf/kd½ ds :i esa lqÖkk;kA fofHkUUk lzksrksa ls fuoZgu dk 
izokg tks Çcnq vkSj xSj&Çcnq lzksrksa ls iznw”kdksa dks ys tk 
ldrk gS vkSj feyk ldrk gS vkSj ckn esa ryNV ds eghu 
d.kksa ls mudk tqM+ko gks ldrk gSA gsdulu laHkkfor 
ikfjfLFkfrd tksf[ke lwpdkad ¼ihbZvkjvkbZ½ us ,d ekSleh 
varj dk ladsr fn;k ftls ,MCY;w,l ds fofHkUUk {ks=ksa esa 
ryNV ds lap; ds fy, ftEesnkj Bgjk;k tk ldrk 
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fp= 3-3-5-1 % vkjvkbZ,,e fo’ys”k.k ds vk/kkj ij i;kZoj.k ds fofHkUUk ?kVdksa ds fy, i;kZoj.k Ldksj dh x.kukA HkkSfrd vkSj jklk;fud ¼ihlh½ 
?kVd % ,D;w&ok;q xq.koŸkk] ,lMCY;wD;w&lrg ty xq.koŸkk] thMCY;wD;w&Hkwty dh xq.koŸkk] ,l&e`nk] ,u,y&’kksj Lrj] ,y,l&Hkwfe fLFkjrk] 
yw&Hkwfe mi;ksx] ,bZ&lkSan;Z’kkL=] ,y,Q&ySaMQkWeZ ] Mh&Mªsust] lh&tyok;q( tSfod vkSj ikfjfLFkfrd ¼chbZ½ ?kVd % Vh,Q,y&LFkyh; 
ouLifr] Vh,Q,&LFkyh; tho] ,Q&ou] iky&izkFkfed —f”k Hkwfe] ch&tSo fofo/krk] ,lih&e`nk mRikndrk] VhbZ&LFkyh; ikfjfLFkfrdh 
ra=] bZ,l&ikfjfLFkfrdh ra= lsok,a] ,ech&izoklh i{kh( lkekftd vkSj lkaL—frd ¼,llh½ ?kVd % ih,l&lkoZtfud lqj{kk] ,pvkbZ&LokLF; 
gkfu] ,lh&nq?kZVuk,a] ,ylh&jgus dh fLFkfr] ,p,l&fojklr lkbV] ,y,l&vkthfodk] ,e,e,Q&ekuo fufeZr fo’ks”krk,a] ,loh&n`’; 
n`’;] ,yMh& ySaMLdsi fofo/krk] oh,u&ouLifr( vkfFkZd vkSj ifjpkyu ¼bZvks½ ?kVd % bZ&jkstxkj] bZch&vkNZFkd vk/kkj] vkbZch&volajpuk 
fufeZr] ,yoh&Hkwfe ewY;] ,y,p&Hkwfe tksr] , ,aM ih & —f”k vkSj o`{kkjksi.k] Vh,e&i;ZVu] Vh ,aM Vh&;krk;kr vkSj ifjogu] ihohvkbZ 
&xq.k ewY; izHkkoA

vuqla/kku xfrfof/k;ka
vuqla/kku xfrfof/k;ka

fp= 3-3-4-2 % ,MCY;w,l ds uewuk LFkkuksa esa ih,yvkbZ vkSj ihbZvkjvkbZ 
dh LFkkfud ifjorZu’khyrkA

vko’;drk ij tksj nsrk gSA
https://doi.org/10.1016/B978-0-12-819604-

—”.kdqekj ,-] vkfnR; ,l- ds-] dfyjkt ,l-] vuwi —”.ku ds- vkSj 

thuq tksl

3-3-5 us=korh&xqjiqj unh csflu] dukZVd jkT; esa dBksj 3-3-5 us=korh&xqjiqj unh csflu] dukZVd jkT; esa dBksj 
pV~Vku mR[kuu dk bZvkbZ,pV~Vku mR[kuu dk bZvkbZ,

uhao ds iRFkjksa vkSj fuekZ.k&xzsM jsr tSlh fuekZ.k lkexzh 
dh ekax esa o`f) ds ifj.kkeLo:i nqfu;k ds dbZ fgLlksa 

esa dBksj pV~Vkuksa ds fy, vkØked mR[kuu gqvk gSA 
rhoz vkfFkZd fodkl ds nkSj ls xqtj jgs vf/kdka’k ns’kksa 
esa leL;k,a xaHkhj gSaA lalk/kuksa ds foosdiw.kZ mi;ksx ds 
fy, vkSj thou dks cuk, j[kus okys ikfjfLFkfrd ra= ds 
LokLF; dks lqfuf’Pkr djus ds fy, leL;kvksa dk foLrkj 
ls ewY;kadu fd;k tkuk gSA orZeku v/;;u dk mÌs’; 
nf{k.k&if’Pke Hkkjr esa egRoiw.kZ tqM+oka&unh ?kkfV;ksa esa 
ls ,d esa dBksj pV~Vku mR[kuu ds izHkko dk vkdyu 
djuk gS & us=korh&xq#iqj unh csflu] tks fodkl dsanz] 
eSaxyksj ‘kgj dh estckuh djrk gSA geus csflu esa dqy 64 
gkMZ jkWd [knkuksa ¼lfØ; 45] ifjR;Dr 19½ dk ekufp=.k 
fd;kA ,d o”kZ esa mR[kfur iRFkjksa dh dqy ek=k yxHkx 
6-75 fefy;u Vu gSA fudkyh xbZ pV~Vkuksa dk mi;ksx 
izR;{k mi;ksx ds fy, vkSj eksVs vkSj eghu leqPp; vkSj 
fcÇYMx CykWDl ds mRiknu ds fy, Hkh fd;k tkrk gSA 
jSfiM bEiSDV vlslesaV eSfVªDl ¼vkjvkbZ,,e½ dk mi;ksx 
djrs gq, i;kZoj.kh; izHkkoksa ds vkdyu ls vkfFkZd & 
ifjpkyu ?kVdksa esa lhekar] vYidkfyd ldkjkRed izHkkoksa 
dk irk pyrk gS] ysfdu vU; lHkh tSo&HkkSfrd i;kZoj.kh; 
?kVdksa ij izeq[k udkjkRed izHkko ¼fp= 3-3-5-1½A v/;;u 
bafxr djrk gS fd mR[kuu dh orZeku iz—fr fVdkÅ ugha 
gS ¼fLFkjrk lwpdkad &0-25½ vkSj blfy, v/;;u {ks= esa 
pV~Vku mR[kuu dks lcls de U;wure Lrj rd jkWd 
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fp= 3-3-6-1 % ¼d½ v/;;u {ks= dk eq[; LFkku vkSj fudV dk 
HkwfoKku( ¼[k½ fiNys nks lglzkfCn;ksa ds nkSjku vi{k;] vi{k; vkSj 
mRikndrk fofo/krkvksa dks n’kkZus okys Hkw&jklk;fud ijns ds uhps 
dh fHkUUkrk( ¼x½ v/;;u {ks= ds Hkw&jklk;fud ijns ds lkFk etcwj 
djus okys dkjdksa vkSj izk—frd tyok;q pj dh rqyukA

vu
qla/

kku
 x

fr
fo
f/k
;k
a

vu
qla/

kku
 x

fr
fo
f/k
;k
a mR[kuu ds dkj.k unh csflu fxjkoV dks de djus ds fy, 

dM+kbZ ls fofu;fer fd;k tkuk pkfg, vkSj] mlh le;] 
ikfjfLFkfrdh ra= dks vf/kdre djus ls bldh iwjh {kerk 
dk ykHk feyrk gSA 

;g v/;;u MkW- f’k[kk bZ- tkWu] oSKkfud] i`Foh foKku ea=ky;] Hkkjr 
ljdkj ds lg;ksx ls fd;k x;k gSA

https://doi.org/10.1007/s10661-020-08485-x 

MkW- ,e- oanuk] MkW- ds- ek;k] Jh- ‘;ke luh vkSj MkW- Mh- iùykyA

3-3-6 jkseu xeZ vof/k ds nkSjku ekulwu ifjorZu’khyrk 3-3-6 jkseu xeZ vof/k ds nkSjku ekulwu ifjorZu’khyrk 
vkSj oSf’od tqM+kovkSj oSf’od tqM+ko

Hkkjrh; HkwHkkx ij ekulwu baVj VªkWfidy dUotsZal t+ksu 
¼vkbZVhlhtsM½ ds ik’oZ izokl dh vfHkO;fDr gS tks Hkkjr esa 
Hkkjrh; xzh”edkyhu ekulwu ¼vkbZ,l,e½ dh ifjorZu’khyrk 
dks rhu xq.kk djrk gSA if’Pkeh Hkkjr dh tyok;q vkbZ,l,e 
esa xM+cM+h ls dkQh izHkkfor gqbZ gS vkSj bl izdkj] ekulwu 
dh rhozrk dh fiNyh ifjorZu’khyrk dh tkap ds fy, 
,d egRoiw.kZ eap iznku djrh gSA vkxs] nf{k.kh lkSjk”Vª] 
if’Pkeh Hkkjr ds eM¶ySV~l ckjgeklh ufn;ksa ls oafpr gksus 
ds dkj.k] fo’ks”k :i ls vkbZ,l,e ds nkSjku vYidkfyd 
ufn;ksa dh lfØ;rk ds dkj.k LFkyh; ;ksxnku izkIr djrs 
gSa vkSj bl izdkj fiNys nks lglzkfCn;ksa ds nkSjku fiNys 
ekulwu ifjorZu’khyrk dh tkap djus ds fy, ,d vuwBk 
eap iznku djrs gSaA bls ns[krs gq,] nf{k.kh lkSjk”Vª rV ¼fp= 
3-3-6-1 d½] if’Pkeh Hkkjr ds eM¶ySV~l ls ,d ryNV 
dksj dks 14 lh] 210 ihch vkSj 137 lh,l MsÇVx rduhdksa 
}kjk leNZFkr dbZ Hkw&jklk;fud izkWDlh ds fy, ,d= 
vkSj fo’ys”k.k fd;k x;k gSA v/;;u ls irk pyrk gS fd 
jkseu xeZ vof/k ¼vkjMCY;wih % 2000&1800 lh,,y ok;vkj 
chih½ ds nkSjku vkbZ,l,e dks etcwr cukuk 1950&1970 
lh,,y ok;vkj chih vkSj 1930&1890 lh,,y ok;vkj 
chih ds nkSjku vkbZ,l,e ds vkarjkf;d ekewyh detksj 
iM+us ds lkFk de lkSj fofdj.k ls tqM+k gqvk gSA blds 
vykok] MkdZ ,t dksYM ihfj;M ¼Mh,lhih % 1800&1300 
lh,,y ok;vkj chih½ vkSj fyfVy vkbl ,t ¼,yvkbZ, 
% 800&200 lh,,y ok;vkj chih½ ds nkSjku vkbZ,l,e  
detksj iM+us dks e/;dkyhu xeZ vof/k ¼,eMCY;wih½ ds 
nkSjku ekewyh vkbZ,l,e etcwrh ls ckf/kr ns[kk x;k gSA 
tcfd fiNyh nks ‘krkfCn;ka tyok;q okÉex dh xokg jgh 
gSa ¼fp= 3-3-6-1- [k½A 

Vh,lvkbZ esa deh vkSj vkjMCY;wih ds vanj lac) detksj 
gksuk laHkor% yxHkx 1950 o”kZ chih ij Tokykeq[kh; ?kVuk 
ds dkj.k gksrk gS] tSlk fd xzhuySaM ds thvkbZ,lih2 
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vuqla/kku xfrfof/k;ka
vuqla/kku xfrfof/k;ka

vkbl dksj esa c<+s gq, Tokykeq[kh; lYQsV }kjk bafxr 
fd;k x;k gSA 1950&1970 dSyksjh chih ds nkSjku detksj 
vkbZ,l,e dks dSfj;kdks csflu ds de VkbVsfu;e lkanzrk 
¼VhvkbZ½ }kjk lefFkZr fd;k x;k gS ftldk mi;ksx 
gksykslhu ds nkSjku vkbZVhlhtsM izokl dks leÖkus ds fy, 
fd;k x;k gS ¼fp= 3-3-6-1- x½A tcfd mŸkjh vVykafVd 
nksyu ¼,u,vks½ lwpdkad ldkjkRed ¼,u,vks$½ cuk jgk] 
ysfdu 1930&1890 lh,,y ok;vkj chih ds nkSjku ,u,vks 
lwpdkad esa Øfed deh us Hkh vkbZ,l,e ds detksj 
gksus dk leFkZu fd;k] D;ksafd fuEu ,u,vks eku detksj 
vkbZ,l,e ds lkFk tqM+k gqvk gSA #d&#d dj vkbZ,l,e 
de gksus ds ckotwn] 1870 vkSj 2000 dSyksjh chih ds 
chp dh tyok;q vof/k egRoiw.kZ bZ,y uhuks ?kVukvksa ls 
fujkfJr jgh] tks vkbZ,l,e dh rkdr esa Hkkjh deh dk 
dkj.k cu ldrh FkhA bl izdkj] vkjMCY;wih dh le;kof/k 
ds vanj vkbZ,l,e esa ekewyh deh Vh,lvkbZ ds de gksus 
ls ‘kq: gqbZ ysfdu ifjorZu bruk rqPN Fkk fd vkjMCY;wih 
ds nkSjku lexz :i ls etcwr vkbZ,l,e pj.k dh rqyuk 
esa ;g T;knkrj fdlh dk /;ku ugha x;kA 

;g dk;Z HkkSfrd vuqla/kku iz;ksx’kkyk ds izks- jfo Hkw”k.k ds lg;ksx 

ls fd;k x;k( vgenkckn] xqtjkr( izks- ,-ts-Vh- ,u,l,Q ,fjt+ksuk 

,,e,l iz;ksx’kkyk ds tqy] ,fjt+ksuk fo’ofo|ky;] VDlu] ,fjt+ksukA

https://doi.org/10.1002/gj.4116

MkW- mikluk ,l- cuthZ] Jh- thrw ‘kkft;k vkSj MkW- dqekj cVqd tks’kh

3-3-7 nf{k.kh dsjy rV] nf{k.k Hkkjr ds lkFk&lkFk Hkw&leqnzh 3-3-7 nf{k.kh dsjy rV] nf{k.k Hkkjr ds lkFk&lkFk Hkw&leqnzh 
var%fØ;kvksa vkSj Hkw&vk—fr;ksa esa ifjorZuvar%fØ;kvksa vkSj Hkw&vk—fr;ksa esa ifjorZu

dsjy rV fofHkUUk Hkw&vk—fr bdkb;ksa dk ,d LisDVªe 
iznf’kZr djrk gS tks eq[; :i ls nsj ls prq/kkZrqd 
Hkwfe&leqnzh var%fØ;kvksa ds ifj.kkeLo:i fodflr 
gq, gSaA dsjy rV fofHkUUk Hkw&vk—fr bdkb;ksa dk ,d 
LisDVªe iznf’kZr djrk gS tks eq[; :i ls nsj ls prq/
kkZrqd Hkwfe&leqnzh var%fØ;kvksa ds ifj.kkeLo:i fodflr 
gq, gSaA vpudksfoy f’k;j t+ksu ¼,,ltsM½ ds nf{k.k esa 
nf{k.kh dsjy rV dh fo’ks”krk pV~Vkuh rVksa dh gS] ftlesa 
unh ds fdukjs vkSj eqgkuk ?kkfV;ka] ikWdsV chp] izkseksaVksjh] 
iqjkus vkSj NksVs LVªSaM eSnku] rV lekukarj vkSj yacor 
ty fudk; vkfn gSaA  Hkw&vk—frd bdkb;ksa ds bu vf}
rh; la;kstuksa dks ikjxeu&izfrxkeh pj.kksa ds ifj.kke ds 
:i esa fodflr fd;k x;k gS] tks fd nsj ls prq/kkZrqd 

dky ds nkSjku rV ds v/khu jgk gSA fofo/k Hkw&vk—frd 
fo’ks”krk,a gksus ds ckotwn] rVh; Hkw&vk—fr;ksa ds fodkl 
ds pj.kksa dks leÖkus esa deh izkFkfed ck/kk gS ftlus gesa 
FkksV~VkiYyh vkSj foÇÖkte ds chp nf{k.kh dsjy rV ds 
LoxhZ; prq/kkZrqd Hkwfe&leqnzh var%fØ;kvksa vkSj Hkw&:i 
ifjorZuksa dks tkuus ds fy, izsfjr fd;kA blds vykok] 
fiNyh nks ‘krkfCn;ksa esa bl {ks= esa dbZ izk—frd vkSj 
lkFk gh ekuo izsfjr i;kZoj.kh; xM+cM+h ns[kh xbZ gSA 
Hkw&vk—frd fofo/krkvksa ij vk/kkfjr lk{;ksa ls irk pyrk 
gS fd ;g {ks= nks vyx&vyx iSfy;ks&rV js[kkvksa dks 
gksLV djrk gS & 1½ iqjkus LVªSaM eSnkuksa dh iwohZ lhek ds 
lkFk esy [kkrk gS ¼ysV IyhLVksflu ds nkSjku tek gqvk½ 
vkSj] 2½ iqjkus vkSj NksVs LVªSaM eSnkuksa ds chp dh lhek 
dks fpfºur djrk gSA izkjafHkd&e/; gksykslhu ds nkSjku½A 
,d {ks=&okj fo’ys”k.k ls irk pyrk gS fd v/;;u {ks= 
ds mŸkjh vk/ks Hkkx esa dbZ rV yacor eqgkuk ?kkfV;ksa dh 
fo’ks”krk gS] ftlesa blds unh ds var esa vPNh rjg ls 
fodflr cs; gsM MsYVkl vkSj eqgkuk ds eqgkus ds ikl 
¶yksM VkbM }hi gSaA blh le;] nf{k.kh vk/ks Hkkx esa 
ikWdsV leqnz rVksa vkSj leqnz ds izfrxkeh pj.kksa ds nkSjku 
fodflr rV lekukarj cSd okWVj ckWMht dh fo’ks”krk gSA 
1920&2018 dh vof/k ds nkSjku rVjs[kk ifjorZuksa ds ,d 
mPp&fjt+kWY;w’ku fo’ys”k.k ls irk pyrk gS fd rVh; 
vfHko`f) dh rqyuk esa vkjafHkd rVjs[kk xaHkhj rVh; {kj.k 
dh pisV esa gSaA v/;;u bl rV ds laj{k.k vkSj izca/ku ds 
fy, lkbV&fof’k”V ‘keu mik;ksa dh fujarj fuxjkuh vkSj 
dk;kZUo;u dh vklUUk vko’;drk ij tksj nsrk gS] tks 
viuh mR—”V izk—frd lqanjrk vkSj dk;Zuhfrd leqnz rV 
Iyslj tek ds fy, tkuk tkrk gSA 

https://doi.org/10.1016/j.quaint.2020.05.011

MkW- ih- v#yckykth] MkW- mikluk ,l- cuthZ( MkW- Mh- iùyky 

vkSj MkW- ds- ek;kA

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

3-4-1 gkbMªksdSfeLVªh] ft;ksFkeksZesVªh vkSj nf{k.k dksad.k {ks=] 3-4-1 gkbMªksdSfeLVªh] ft;ksFkeksZesVªh vkSj nf{k.k dksad.k {ks=] 
Hkkjr ds fuEu rkieku xeZ >juksa dh mRifŸkHkkjr ds fuEu rkieku xeZ >juksa dh mRifŸk

Hkkjr dk if’Pkeh rV egRoiw.kZ Hkw&rkih; izkarksa esa ls ,d gS 
tks vyx&vyx fuoZgu fo’ks”krkvksa ds dbZ xeZ  >juksa dks 
gksLV djrk gSA bl {ks= esa dqy chl xeZ  >juksa HkwoSKkfud 
lajpukvksa ds nks vyx&vyx L;wVksa esa fxjus dh lwpuk 
feyh gSA nf{k.k dksad.k {ks= esa fLFkr nks fuEu rkieku 
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dh ?kqliSB ls fudyk Fkk ftls xeZ fd;k x;k Fkk ¼fp= 
3-4-1-2½ vkSj detksj {ks= tSls xgjs nks”k vkSj @ ;k ÝSDpj 
okyh lrg ij p<+ x;kA 

https://doi.org/10.1016/j.geothermics.2020.101997

Jh- izlsuthr nkl] MkW- ds ek;k vkSj MkW- Mh- iùyky

3-4-2 us=korh unh csflu] Hkkjr ds ihus ;ksX; vkSj ÇlpkbZ 3-4-2 us=korh unh csflu] Hkkjr ds ihus ;ksX; vkSj ÇlpkbZ 
ds ikuh ds okrkoj.k dh xq.koŸkk dk vkdyu djus esa ,d ds ikuh ds okrkoj.k dh xq.koŸkk dk vkdyu djus esa ,d 
cgqfHkUUk:ih lkaf[;dh; n`f”Vdks.kcgqfHkUUk:ih lkaf[;dh; n`f”Vdks.k

if’Pkeh ?kkV dh izeq[k ufn;ksa esa ls ,d vkSj tSo  
fofo/krk esa le`)] us=korh unh csflu ¼fp= 3-4-2-1½] 
dukZVd jkT; Hkkjr dks unh vkSj dq,a ds ikuh dh xq.koŸkk 
ds ekudksa dh fuxjkuh ds fy, uewuk fy;k x;k FkkA blds 
HkkSfrd&jklk;fud ekinaMksa dk irk yxkus ds fy, 2017 

vu
qla/

kku
 x

fr
fo
f/k
;k
a

vu
qla/

kku
 x

fr
fo
f/k
;k
a okys Hkwrkih; Ökjuksa dk v/;;u mÌs’;ksa ds lkFk fd;k x;k 

% ¼1½ Hkw&jklk;fud fodkl dks leÖkuk ¼2½ iquHkZj.k lzksr 
dh igpku djuk vkSj ¼3½ tyk’k; ds rkieku dk izLrko 
djukA  gkbMªks ft;ksykWftdy vkSj ft;ks dsfedy tkap 
nks ft;ks xeZ  >juksa ij dh xbZ] tSls caMk: vkSj bjMs] 
nksuksa dukZVd jkT;] Hkkjr ds nf{k.k dUUkM+ ftys esa fLFkr 
gSaA bl {ks= esa] de rkieku okyh Hkw&rkih; xfrfof/k dks 
xeZ  >juksa dh iz.kkyh ls xeZ ikuh ds fodkl ds :i esa 
lwfpr fd;k x;k gS] ftlesa HkwoSKkfud xBu esa nks”kksa @ 
js[kkvksa dh mYys[kuh; mifLFkfr gSA ;s nks”k Hkwrkih; :i 
ls xeZ ikuh ds Åij dh vksj izokg dks l{ke djrs gSaA {ks= 
esa izeq[k ty&Hkw&jklk;fud izfØ;kvksa dks fu/kkZfjr djus 
ds fy, ikuh ds uewuksa dh gkbMªks dSfeLVªh dk fo’ys”k.k 
fd;k x;k FkkA bu xeZ  >juksa dks ,u,&,plhvks3 izdkj 
dh iztkfr;ksa ds :i esa oxhZ—r fd;k x;k Fkk vkSj Hkkjr 
ds if’Pkeh rV ds vU; Hkw&rkih; >juksa dh rjg e/;e 
{kkjh; iz—fr ds FksA izeq[k vkSj Vªsl rRo lkanzrk ds  
ifj.kkeksa ds vk/kkj ij ;g ik;k x;k fd gkbMªksdsfedy 
izfØ;k dks eq[; :i ls ekuotfur xfrfof/k ls ekewyh 
izHkko okys flfydsV [kfutksa ds fo?kVu }kjk fu;af=r 
fd;k x;k FkkA δ Mh vkSj δ180 fLFkj vkblksVksi MsVk ds 
ewY;kadu us lqÖkko fn;k fd xeZ  >juksa vkSj vklUUk lrg 
vkSj Hkwty mYdk ewy ds FksA tyk’k; ds rkieku dk 
vuqeku ,u,&ds&lh,] ds2@,eth] DokV~tZ vkSj pSysMksuh 
ft;ks FkeksZehVj ¼fp= 3-4-1-1½ ls yxk;k x;k FkkA ifj.kke 
crkrs gSa fd fopkjk/khu tyk’k; ,d de ,UFkSYih tyk’k; 
gS ftldk rkieku 55 vkSj 86 fMxzh lsfYl;l ds chp gSA 

caMk: vkSj bjMs ds ckjgeklh de rkieku okys xeZ  >juksa 
dk {ks= vkSj mlds vklikl fdlh Hkh Tokykeq[kh ds lkFk 
dksbZ laca/k ugha gS D;ksafd gky ds HkwoSKkfud vrhr esa 
izk;}hih; Hkkjr esa dksbZ Tokykeq[kh xfrfof/k dh lwpuk 
ugha feyh gSA blds vykok] Ökjus ds ikuh dk detksj 
[kfut;qDr pfj=] tSlk fd fo’ys”k.kkRed ifj.kkeksa vkSj 
lkekU; [kfutksa ds lar`fIr lwpdkadksa ls irk pyrk gS] 
,d esXesfVd mRifŸk dk leFkZu ugha djrk gSA  blfy,] 
oS/k HkwHkkSfrdh; lk{; ds vHkko esa] bl {ks= dh FkksM+h mPp 
Hkwrkih; izo.krk dks bu Hkwrkih; Ökjuksa ds fy, Å”ek 
lzksr ds :i esa dke djus ds fy, ekuk tk ldrk gSA 
blds vykok] mijksDr lajpukRed lsÇVx vkSj olar ds 
gkbMªksdsfedy fo’ys”k.k ds ifj.kkeksa ds vk/kkj ij ;g 
vuqeku yxk;k tkrk gS fd FkeZy ikuh mYdk ÇiM ds ikuh 

fp= 3-4-1-2 v/;;u {ks= ds xeZ  >juksa ds fy, fodflr  
vo/kkj.kkRed ;kstukc) ekWMyA

fp= 3-4-1-1 % xeZ  >juksa ds fy, flfydk cuke ds2 @,eth 
ft;ksFkeksZehVj dk ØkWl IykWVA
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vuqla/kku xfrfof/k;ka
vuqla/kku xfrfof/k;ka

esa iwoZ&ekulwu ¼vizSy½] ekulwu ¼vxLr½] vkSj ekulwu ds 
ckn ¼vDrwcj½ ekSle ds nkSjku 16 izeq[k uewuk LFkyksa ls 
uewus ,d= fd, x, FksA fo’ys”k.kkRed ifj.kkeksa dh rqyuk 
fo’o LokLF; laxBu ¼MCY;w,pvks½ ds is;ty fn’kkfunsZ’kksa 
}kjk izLrkfor vf/kdre vuqes; lhek ls dh xbZ FkhA

fp= 3-4-2-1 % us=korh unh csflu] dukZVd esa 23 fofHkUUk LFkkuksa ¼/kku] 

unh vkSj dq,a½ dk izfrfuf/kRo djus okyk v/;;u {ks=A

ihus vkSj ÇlpkbZ ds xq.kksa dks fu/kkZfjr djus ds fy,] 
ty xq.koŸkk lwpdkad] ÇlpkbZ ty xq.koŸkk lwpdkad] 
ihlh, vkSj fi;lZu lglaca/k fo’ys”k.k lfgr cgqfHkUUk:ih 
lkaf[;dh; fof/k;ksa dks fu;ksftr fd;k x;k gSA v/;;u 
ds ifj.kkeksa dk mi;ksx ikuh dh xq.koŸkk ds ekud esa lq/
kkj ds fy, fu;eksa ij fopkj djus vkSj unh csflu esa vkSj 
mlds vklikl jgus okys yksxksa dks fofHkUUk mÌs’;ksa ds fy, 
mi;ksx dh tkus okyh ikuh dh xq.koŸkk dh orZeku fLFkfr 
dks leÖkus esa enn djus ds fy, fd;k x;k FkkA ifj.kkeksa 
ls irk pyk fd csflu ds MkmuLVªhe {ks=ksa esa VNZcfMVh] 
bZlh] VhMh,l] lhvkbZ&] ,plhvks3&] ds$] lh,2$ vkSj 
,u,$ ikuh lfgr dqN iSjkehVj MCY;w,pvks ¼2011½ dh 
Lohdk;Z ihus dh lhek ls vf/kd gSaA 

fp= 3-4-2-2 % MCY;wD;wvkbZ ds ekSleh cnyko unh ds ikuh vkSj dq,a 
ds ikuh esa ihus ds ikuh ds xq.kksa dks n’kkZrs gSaA 

MCY;wD;wvkbZ vkSj vkbZMCY;wD;wvkbZ fof/k;ksa dks ikuh dh 
xq.koŸkk dks ekius ds fy, ,d lLrk vkSj laxr rjhdk ekuk 
tkrk FkkA uewuk LFkyksa ¼vjc lkxj ls lVs½ ls ihus ds ikuh 
ds fy, lexz MCY;wD;wvkbZ eku cgqr vf/kd ik;k x;kA 
mPp MCY;wD;wvkbZ ewY;ksa esa ued tek] lhost] vkS|ksfxd 
vif’k”V vkSj vU; ekuotfur vknkuksa dk ;ksxnku gks 
ldrk gSA unh ds ikuh dh xq.koŸkk esa vyx&vyx ekSleh 
cnyko fn[kkbZ fn, ¼fp= 3-4-2-2½ ekulwu ds ckn mPpre 
MCY;wD;wvkbZ ewY;ksa ds lkFk] blds ckn iwoZ&ekulwu vkSj 
ekulwuA blds vykok] dq,a ds ikuh ds MCY;wD;wvkbZ  
ifj.kkeksa eas mR—”V ifj.kke fn[kk, x, vkSj fdlh Hkh ekSleh 
cnyko ls izHkkfor ugha FksA vkbZMCY;wD;wvkbZ  ifj.kkeksa  
}kjk ,l,vkj] vkj,llh] ,u, izfr’kr] ,e,p vkSj ihvkbZ 
ds vk/kkj ij 

mR—”V ÇlpkbZ ty xq.koŸkk fn[kkbZ xbZA fof’k”V LFkyksa esa 
,u, izfr’kr vkSj ihvkbZ us {ks= {ks=ksa esa —f”k jlk;uksa ds 
vR;f/kd mi;ksx ds dkj.k ekewyh fopyu dks n’kkZ;kA unh 
dh vksj /kku ds [ksr ds ikuh ds cfgokZg ls rhu ekSleksa 
¼iwoZ&ekulwu] ekulwu vkSj ekulwu ds ckn½ ds nkSjku ikuh 
dh xq.koŸkk esa ‘kwU; ifjorZu mRiUUk fd;k x;kA lhost dk 
izHkko] ?kjsyw fuoZgu] vkSj vkS|ksfxd vif’k”V unh csflu ds 
lkFk ikuh dh xq.koŸkk ds fy, izeq[k [krjs FksA 

https://doi.org/10.1016/j.gsd.2020.100462
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Hkkjh /kkrqvksa dh vkSlr cgqrk;r Pb > Mn > Ni > Zn > Cr 
> Cu > Co.ds Øe esa FkhA 

i;kZoj.k lwpdkadksa ds nksgu dk ,d n`f”Vdks.k % lao)Zu 
dkjd] Hkw&lap; lwpdkad] lanw”k.k dkjd] lanw”k.k dh fMxzh] 
lanw”k.k dh la’kksf/kr fMxzh vkSj iznw”k.k Hkkj lwpdkad iznw”kd 
Lrj dk vkdyu djus ds vknh FksA Hkw&jklk;fud tkap 
vkSj Hkkjh /kkrqvksa ds LFkkfud forj.k dks HkkSxksfyd lwpuk 
iz.kkyh&vk/kkfjr ekufp=ksa }kjk n’kkZ;k x;k Fkk ¼fp= 3-4-3-
1½A ifj.kkeksa ls ladsr feyrk gS fd lrgh ryNV dk lhlk 
lanw”k.k tyh; ck;ksVk ds fy, ,d egRoiw.kZ [krjk iSnk dj 
ldrk gS vkSj de lkanzrk esa Hkh iznw”kdksa ds yxkrkj laidZ 
esa vkus ls p;kip; xfrfof/k;ksa esa ifjorZu vkSj unh ck;ksVk 
dh lkeqnkf;d lajpuk esa ifjorZu gksrk gSA
https://doi.org/10.1007/s40899-021-00502-2

MkW- , —”.kdqekj vkSj MkW- ds- vuwi —”.ku

3-4-4 us=korh unh csflu] dukZVd] Hkkjr esa ty lalk/kuksa 3-4-4 us=korh unh csflu] dukZVd] Hkkjr esa ty lalk/kuksa 
dh xq.koŸkk dk vkdyu djus esa cgqfHkUUk:ih lkaf[;dh; dh xq.koŸkk dk vkdyu djus esa cgqfHkUUk:ih lkaf[;dh; 
midj.kmidj.k

v/;;u HkwfoKku] ekuotfur lzksrksa vkSj lrg vkSj Hkwty 
jlk;u foKku esa fHkUUkrk ds izHkko dks leÖkus ds fy, 
us=korh unh csflu esa ty jlk;u vkSj ikuh dh xq.koŸkk dk 
,d lkekU; voyksdu izLrqr djrk gSA v/;;u ds ifj.kkeksa 
ls irk pyk gS fd fo’ys”k.k fd, x, HkkSfrd&jklk;fud 
iSjkehVj dqN vioknksa dks NksM+dj MCY;w,pvks dh vuqes; 
lhek ds vanj ik, x, FksA x.kuk fd, x, MCY;wD;wvkbZ 
ds vk/kkj ij] ikuh ds uewuksa dk ewY;kadu ihus ds mÌs’; 
ds fy, ÞmR—”VÞ vkSj ÞvPNkÞ ds nks lewgksa esa fd;k x;k 
FkkA v/;;u {ks= esa ftl izdkj ds ikuh dh iz/kkurk gS] 
og gS ,u,&lh,&,plhvks3&lh1 vkSj ftc dk IykWV ¼fp= 
3-4-4-1½ ok”ihdj.k izHkqRo ds ckn jkWd&okVj baVjsD’ku ds 
izHkko dk leFkZu djrk gSA lrgh vkSj Hkwty esa] izeq[k  
/kuk;u ,u,$ vkSj lh,2$ Fks tcfd ,plhvks3 2& vkSj 
lh1& izeq[k vk;u FksA vk;u laca/kksa us lqÖkko fn;k fd 
vk;u ,Dlpsat] pwuk iRFkj MksyksekbV vi{k; izfØ;k mPp 
,u,$] lh,2$ vkSj ,plhvks32& vk;u lkanzrk iznku 
djrh gSA  ÇlpkbZ ds mÌs’;ksa ds fy, csflu ds Hkwty 
vkSj lrgh ty dk ewY;kadu djus ds fy, izfr’kr ,u,] 
,l,vkj] vkj,llh] ,e,p] ihvkbZ vkSj dsvkj fu/kkZfjr 
fd;k x;k FkkA ,l,vkj vkSj ihvkbZ ds vk/kkj ij oxhZ—r fp= 3-4-3-1 % ,Y;qfefu;e vkSj ysM dk LFkkfud forj.kA
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a MkW- , —”.kdqekj vkSj MkW- ds- vuwi —”.ku

3-4-3 us=korh unh csflu esa Hkkjh /kkrq lanw”k.k dh fuxjkuh 3-4-3 us=korh unh csflu esa Hkkjh /kkrq lanw”k.k dh fuxjkuh 
% iznw”k.k lwpdkadksa dk voyksdu vkSj tksf[ke ewY;kadu% iznw”k.k lwpdkadksa dk voyksdu vkSj tksf[ke ewY;kadu

unh ds ikuh dh xq.koŸkk esa fujarj mrkj&p<+ko vkSj 
us=korh unh csflu ds ryNV ds Hkhrj /kkrq lanw”k.k dk 
fo’ys”k.k cgqfHkUUk:ih rduhdksa vkSj i;kZoj.k lwpdkadksa dk 
mi;ksx djds fd;k x;k FkkA unh csflu ds izokg iFk 
ds 10 LFkkuksa ls ikuh vkSj ryNV ds uewus ,d= fd, 
x, vkSj gkbMªksft;ksdsfedy fo’ks”krkvksa dh tkap dh xbZA  
ifj.kkeksa dh rqyuk fo’o LokLF; laxBu }kjk vuq’kaflr 
vf/kdre vuqes; lhek ewY;ksa ls dh xbZA ikuh dh xq.koŸkk 
dh fLFkfr esa lexz mR—”Vrk dh ikjn’khZ leÖk ds lkFk 
vkus ds fy, ,d O;kid ty xq.koŸkk lwpdkad i)fr ykxw 
dh xbZ FkhA izeq[k ty /kuk;u vkSj _.kk;u Na+ > Mg2+ 

> Ca2+ > K+ vkSj HCO3 − > Cl− > SO4 ds Øe esa FksA ryNV 
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ÇlpkbZ ty] ftlus lHkh ikuh ds uewuksa dks oxhZ—r fd;k] 
mR—”V FksA izfr’kr ,u, vkSj vkj,llh ds vuqlkj Hkwty 
dh rqyuk esa lrgh ty ÇlpkbZ ds fy, vf/kd mi;qDr 
Fkk] dqN uewuksa dks NksM+dj vf/kdka’k ikuh ds uewus ihus ds 
lkFk&lkFk ÇlpkbZ ds mÌs’; ls Hkh mi;qDr gSaA ifj.kkeksa ls 
irk pyk fd] bl lalk/ku dks vkSj vf/kd iznw”k.k ls cpkus 
ds fy, lrgh vkSj Hkwty ds fy, izca/ku dk;Zuhfr;ksa dh 
fujarj fuxjkuh vkSj fodkl dh vko’;drk gSA 

fp= 3-4-4-1 % ftc dk vkjs[k unh ds ikuh ij ty&pV~Vku ijLij 
fØ;k ds izHkqRo dks n’kkZrk gSA

https://doi.org/10.1007/978-3-030-68124-1_16

MkW- , —”.kdqekj vkSj MkW- ds- vuwi —”.ku

vuqla/kku xfrfof/k;ka
vuqla/kku xfrfof/k;ka

3-4-5 lrg V~¸kwUM jkxh Hkwlh ij vkWjsat&th vo’kks”k.k dh 3-4-5 lrg V~¸kwUM jkxh Hkwlh ij vkWjsat&th vo’kks”k.k dh 
izfrfØ;k lrg ekWMÇyxizfrfØ;k lrg ekWMÇyx

fp= 3-4-5-1 % ,Q,evkj,p }kjk vkWjsat&th Mkb ds vo’kks”k.k  ds 
fy, izfrfØ;k vuqdwyu Hkw[kaMA

v/;;u lrgh ty iz.kkfy;ksa esa MkbZ iznw”k.k dks fu;af=r 
djus ds n`f”Vdks.k ds ,d LFkk;h rjhds dk o.kZu djrk gSA 
,d lfØ; QkWesZfYMgkbM la’kksf/kr jkxh Hkwlh ¼,Q,evkj,p½] 
,d tSo&’kks”kd rS;kj fd;k x;k Fkk vkSj tyh; pj.k ls 
vkWjsat&th dks izHkkoh <ax ls vo’kks”k.k  djus esa dke;kc 
jgkA ,Q,evkj,p ds lkFk vkWjsat&th dh 100 izfr’kr  
gVkus dh n{krk izkIr djus ds fy, ,uksok MsVk dk mi;ksx 
djds vo’kks”k.k  izfØ;k vkSj iz;ksxkRed MsVk ds vuqdwyu 
dk ewY;kadu djus ds fy, izfrfØ;k lrgksa dk fuekZ.k fd;k 
x;k FkkA xfrt vkSj larqyu MsVk dks Nù&f}rh;&Øe 
vkSj ySaxeqbj bt+ksVseZ ekWMy ds lkFk vPNh rjg ls fQV 
fd;k x;k Fkk ¼fp= 3-4-5-1½ ,Q,evkj,p ij vkWjsat&th 
vo’kks”k.k  ds FkeksZMk;ukfed fo’ys”k.k ds vuq:i lgt 
vkSj ,Dt+ksFkfeZd FkkA

,Q,evkj,p dk ,QVhvkbZvkj vkSj ,lbZ,e fo’ys”k.k iwoZ 
ds ifjorZuksa ds lkFk&lkFk iksLV vo’kks”k.k ?kVuk ds vuq:i 
gS] ftlls tSo&’kks”kd ij vkWjsat&th dk lQy lfEeyu 
gksrk gSA vkWjsat&th viVsd dks dkbusfVd :i ls lapkfyr 
ra= ds fy, vf/kekur % ftEesnkj Bgjk;k tk ldrk gS 
vkSj lrg ds jax dk mRikn ,Q,evkj,p lfØ; dsanzksa ds 
lkFk MkbZ j[krk gSA
https://doi.org/10.1016/j.colcom.2021.100363

MkW- ds- vuwi —”.ku

3-4-6 cgq&/kkrq tyh; iz.kkfy;ksa ls tsM,u ¼2½] lhMh ¼2½] 3-4-6 cgq&/kkrq tyh; iz.kkfy;ksa ls tsM,u ¼2½] lhMh ¼2½] 
ihch¼2½ vkSj lh;w ¼2½ ds ,d lkFk fLFkjhdj.k ds fy, ihch¼2½ vkSj lh;w ¼2½ ds ,d lkFk fLFkjhdj.k ds fy, 
fToVVsfj;u&dkbVkslu csMAfToVVsfj;u&dkbVkslu csMA

orZeku&i= ,d xzk¶VsM vo’kks”k.k  csM dh lkexzh ds 
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lh,Q+lhlhih&lhvksvks,p dk mi;ksx djds Hkkjh /kkrqvksa 
dks izHkkoh <ax ls gVkus ds fy, ifjfLFkfr;ksa dks vuqdwfyr 
djus ds fy, cSp&vo’kks”k.k v/;;u dk ,d O;kid LisDVªe 
fd;k x;k FkkA ,d cgq&/kkrq iz.kkyh esa] izR;sd lks[kus okys 
vk;uksa ds 150 feyhxzke @ ,y dh izkjafHkd vo’kks”k.k 
lkanzrk ds fy,] lh,Q+lhlhih&lhvksvks,p tsM,u ¼2½] 
lhMh ¼f}rh;½ dks gVkus esa 92-27] 108-42] 127-91 vkSj 
123-50 feyhxzke @ th dh vo’kks”k.k {kerk j[krk gSA½] 
ihch ¼2½ vkSj lh;w ¼2½]  Øe’k% ih,p 6-0 ¼fp= 3-4-6-1½ 
ijA ihch ¼2½ vo’kks”k.k dh fLFkfr;ksa dks ih,p ¼4-0 ls 
7-0½] vo’kks”k.k [kqjkd ¼1-0 ls 5-0 xzke @ ,y½ vkSj le; 
¼1 ls 60 feuV½ ds fujarj rkieku ij izfrfØ;k lrg i)
fr ¼vkj,l,e½ ds ek/;e ls vuqdwfyr fd;k x;k FkkA 40 
fMxzh lsfYl;l vkSj 25 feyhxzke @ fyVj dh izkjafHkd 
vo’kks”k.k lkanzrkA larqyu vkSj xfrt MsVk us Øe’k % 
ySaxeqbj bt+ksVseZ vkSj Nù&f}rh;&Øe xfrt ekWMy ds 
lkFk vPNk izfrxeu fn[kk;kA lh,Qlhlhih&lhvksvks,p 
dks vif’k”V ty /kkjkvksa ds mipkj esa O;kogkfjd :i ls 
ykxw fd;k x;k FkkA 

https://doi.org/10.1016/j.jclepro.2020.120309

MkW- ds- vuwi —”.ku

3-4-7 dkokjŸkh ySxwu vkSj virVh;] y{k}hi }hilewg] 3-4-7 dkokjŸkh ySxwu vkSj virVh;] y{k}hi }hilewg] 
Hkkjr esa t+ksIykadVu fofo/krk ij i;kZoj.kh; izHkkoHkkjr esa t+ksIykadVu fofo/krk ij i;kZoj.kh; izHkko

v/;;u dkokjŸkh }hi ds ySxwu vkSj virVh; ty ds 

fp= 3-4-7-1 %  HkkSfrd jklk;fud ekinaMksa esa ifjorZu dk LFkkfud iz{ksi vkjs[k ¼d½ yo.krk ¼[k½ {kkjh;rk ¼x½ 
ukbVªkbV ¼,uvks½ ¼?k½ ukbVªsV ¼,uvks½A
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la’ys”k.k] y{k.k o.kZu vkSj vuqiz;ksx dk o.kZu djrk gS] 
ftldk uke dkcksZfDtysV dk;kZRed dkbVkslu dksiksfyej 
¼lh,Qlhlhi&lhvksvks,p½ gSA lkexzh dks esFkSØsfyd ,flM 
ds lkFk lg&xzkÇ¶Vx XykblhfMy esFkSfØysV ds ek/;e ls 
dkbVkslu ds ifjn`’; dk foLrkj djds la’ysf”kr fd;k 
x;k FkkA &lhvksvks,p lewg us VªQ xzkÇ¶Vx dh ‘kq#vkr 
dh] ftlls dkbVkslu dkWiksyhej dks ,d fT+oVfj;ksfud 
iz—fr iznku dh xbZ] ftlds ifj.kkeLo:i lkexzh dh vf/
kd lks[kus dh {kerk gqbZA lh,Q+lhlhih&lhvksvks,p dh 
lrg dks ,Dlih,l] ,DlvkjMh] lh,p,u,l fo’ys”kd] 
lrg {ks= fo’ys”kd] t+sVklkbt+j vkSj ,QVhvkbZvkj }
kjk izksQkby fd;k x;k FkkA ikuh vkSj vif’k”V ty ls 

fp= 3-4-6-1 % okLrfod ty iz.kkfy;ksa ds fy, 50 ihih,e rd 
vo’kks”k.k  djus dh {kerk lh,Q+lhlhih&lhvksvks,pA
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fp= 3-4-8-1 % dkokjŸkh Hkwty uewuksa esa ty xq.koŸkk lwpdkad dk LFkkfud forj.k ekufp=

vuqla/kku xfrfof/k;ka
vuqla/kku xfrfof/k;ka

t+wIyadVu cgqrk;r vkSj forj.k iSVuZ ij i;kZoj.kh; 
ekinaMksa ds izHkkoksa dk lkjka’k izLrqr djrk gSA ;g ns[kk 
x;k gS fd dkokjŸkh izoky }hi dk ySxwu ikfjfLFkfrdh ra= 
iztkfr;ksa dh fofo/krk vkSj lajpuk esa le`) gSA t+wIyadVu 
leqnk; dk leFkZu djus ds fy, iks”kd rRo dh fLFkfr 
dkQh vf/kd FkhA v/;;u ls irk pyk gS fd twIyod tho 
iznw”k.k dh fLFkfr vkSj tyh; ikfjfLFkfrd ra= ds vf}rh; 
ladsrd gSaA lHkh LVs’kuksa ls v/;;u ds nkSjku dksisiksM~l 
lcls izpqj ek=k esa t+ksIykadVu lewg FksA ySxwu ds ikuh 
dh lrg esa DyksjksfQy&, dh lkanzrk vf/kd ikbZ xbZ] tks 
iks”kd rRoksa ds lao/kZu ds lkFk&lkFk leqnzh i;kZoj.k dh 
;wVªksfQd fLFkfr dks bafxr djrk gSA ySxwu {ks= esa t+wIyadVu 
ds la;kstu ls ;g Hkh ladsr feyrk gS fd izk—frd vkSj 
ekuotfur xM+cM+h ds tokc esa tyh; ikfjfLFkfrdh ra= 
ij i;kZoj.kh; rukoA v/;;u esa t+wIyadVu VSDlk ds 
lkFk i;kZoj.kh; ekinaMksa dk vR;f/kd ldkjkRed egRoiw.
kZ lg laca/k ik;k x;kA t+wIyadVu leqnk; dh lajpuk vkSj 
forj.k LFkkuh; :i ls 0 i;kZoj.kh; ekinaMksa ¼fp= 3-4-
7-1½ }kjk fu;af=r fd;k x;k Fkk tSls fd yo.krk] ikuh 
dk rkieku] Mhvks] flfydsV] ukbVªkbV vkSj QkWLQsVA ;g 
ik;k x;k fd ySxwu ds ikuh dh xq.koŸkk de gks xbZ gS 
vkSj iznw”k.k dh lhek /khjs&/khjs dkokjŸkh ,Vksy ds vklikl 
ds virVh; {ks= dh vksj c<+ tk,xhA v/;;u esa ;g Hkh 
crk;k x;k gS fd }hi esa tula[;k o`f) vkSj ekuotfur 

buiqV esa o`f) gqbZ Fkh tks ikuh dh xq.koŸkk esa cnyko vkSj 
tyh; LokLF; ds lkFk&lkFk izoky fHkfŸk ikfjfLFkfrdh ra= 
ds LokLF; esa ladV dks c<+krk gSA blfy,] ;g izLrkfor 
fd;k x;k Fkk fd] ySxwu ikfjfLFkfrdh ra= ij fo’ks”k :i 
ls dksjy jhQ vkSj dkokjŸkh ,Vksy ds ySxwu esa ekuo&izsfjr 
ncko dks de djus ds fy, ,d izca/kdh; dk;Z ;kstuk dh 
vko’;drk gSA 

https://doi.org/10.1016/j.rsma.2020.101330

MkW- ,l- dkyhjkt vkSj MkW- ds- vuwi —”.ku

3-4-8 dkokjŸkh }hi] y{k}hi }hilewg] Hkkjr ds rVh; 3-4-8 dkokjŸkh }hi] y{k}hi }hilewg] Hkkjr ds rVh; 
tyHk`rksa esa Hkwty xq.koŸkk dh ekSleh ifjorZu’khyrktyHk`rksa esa Hkwty xq.koŸkk dh ekSleh ifjorZu’khyrk

y{k}hi }hilewg dbZ NksVs izoky izoky }hiksa ls cuk gS vkSj 
Hkkjr ds nf{k.k&if’Pke esa vjc lkxj esa fc[kjk gqvk gSA 
}hiokfl;ksa ds fy, Hkwty gh ,dek= miyC/k rktk ty 
lalk/ku gSA bl v/;;u ds fy,] dqy 20 Hkwty ds uewus 
¼fp= 3-4-8-1½ [kqys dqvksa ls csrjrhc <ax ls ,d= fd, x, 
Fks tks }hi ds iwjs {ks= dks doj djrs gSaA o”kZ 2016&2017 
ds nkSjku iwoZ vkSj ekulwu ds ckn ds ekSle esa Hkwty ds 
HkkSfrd&jklk;fud ekinaMksa dk fo’ys”k.k fd;k x;k FkkA

vf/kdka’k jklk;fud ?kVdksa dh lkanzrk iwoZ&ekulwu ekSle 
dh rqyuk esa ekulwu ds ckn ds nkSjku MCY;w,pvks ds ekudksa 
ls vf/kd gksrh gSA bZlh lkexzh us is;ty xq.koŸkk ekudksa 
ds mYya?ku dk izn’kZu fd;k vkSj bZlh jsat dk mPpre 
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ds fy, mipkj ds fcuk mi;qDr ugha gSA blds vykok] 
1-98&20-52 feyhxzke @ fyVj dh lhek esa QkWLQsV vk;u 
lrg ds ikuh esa QkWLQsV iztkfr;ksa ds izHkqRo dks n’kkZrs 
gSaA fLVÇjx&,Çtx rduhd }kjk rS;kj ftjdksfu;e&fiyj 
csaVksukbV Dys ¼tsMihchlh½ dk mi;ksx djds vo’kks”k.k 
gVkus ds fy, ,d mfpr ‘keu dk;Zuhfr viukbZ xbZ FkhA

udyh QkWLQsV lek/kku ij fd, x, cSp vo’kks”k.k iz;ksx 
ls irk pyrk gS fd tsMihchlh ds 2-0 xzke @ fyVj ds 
fy, ih,p 3-0 ij 30 feuV esa 35-71 feyhxzke @ xzke dh 
vf/kdre QkWLQsV lks[kus dh {kerk gkfly dh xbZ FkhA 
izkIr MsVk dk mi;ksx dkbusfVDl vkSj vkblksFkeZ ¼fp= 3-4-
9-1½ esa ekWMy dk v/;;u djus ds fy, fd;k x;k Fkk A

fp= 3-4-9-1 % ¼d½ QkWLQsV vk;uksa ds vyx&vyx izfr’kr gVkus 

vu
qla/

kku
 x

fr
fo
f/k
;k
a

vu
qla/

kku
 x

fr
fo
f/k
;k
a ewY; 1023&6874 ekbØks lsdaM @ lsa- eh- ntZ fd;k x;kA 

VhMh,l lkanzrk Øe’k % 574-6 ls 1503-4 feyhxzke @ 
fyVj vkSj 665&4468 feyhxzke @ fyVj ds chp iwoZ vkSj 
ekulwu ds ckn ds ekSle esa gksrh gSA ftc dh lkft’k ls 
irk pyk fd ok”ihdj.k Hkwty gkbMªks dSfeLVªh ds ra= dks 
fu;af=r djus okyk izeq[k dkjd gSA ty xq.koŸkk lwpdkad 
us lqÖkko fn;k fd iwoZ&ekulwu vkSj iksLV&ekulwu nksuksa 
esa yxHkx 93-95 izfr’kr uewus ihus ds mÌs’;ksa ds fy, 
vuqi;qDr FksA ÇlpkbZ ds fy, Hkwty dh mi;qDrrk dk 
v/;;u lksfM;e ds izfr’kr] lksfM;e lks[kus ds vuqikr] 
eSXuhf’k;e ds [krjs vkSj jsosy ds lwpdkad dh x.kuk 
djds fd;k x;k FkkA foydkWDl vkSj ;w,l,l,y Hkw[kaMksa 
us ;g Hkh ladsr fn;k fd vf/kdka’k Hkwty uewus ÇlpkbZ ds 
fy, vuqi;qDr ik, x, FksA ,p,QbZ vkjs[k mRiknd :i 
ls n’kkZrk gS fd v/;;u {ks= ds Hkwty dk rkts ikuh ds 
tyHk`rksa esa leqnz ds ikuh dk etcwr izHkko gSA egRoiw.kZ 
lglaca/k dk mPpre Lrj Øe’k % ,eth&Vh,p ¼vkj2¾0-
87½] bZlh & VhMh,l ¼vkj2¾0-86½] vkSj lh1&,u, ¼vkj2 
¾0-77½ ds chp ns[kk x;kA lexz :i ls] ;g ns[kk x;k gS 
fd Hkwty viuh ekud lhek ls vf/kd jklk;fud ekinaMksa 
ds dkj.k ihus] ÇlpkbZ vkSj vkS|ksfxd mÌs’;ksa ds fy, 
mi;qDr ugha gSA blfy,] —f=e iquHkZj.k] o”kkZ ty lap;u] 
dqvksa dh vkof/kd dhVk.kq’kks/ku vkSj rnuqlkj }hi esa rkts 
ikuh ds HkaMkj dks cpkus ds }kjk ikuh dh xq.koŸkk esa lq/kkj 
ds fy, Hkwty izca/ku mik;ksa ij dke fd;k tk ldrk gSA

https://doi.org/10.1016/j.gsd.2020.100377

MkW- ,l dkyhjkt vkSj MkW- ds- vuwi —”.ku

3-4-9 ‘kgjh unh ty xq.koŸkk dk vkdyu vkSj ikuh vkSj 3-4-9 ‘kgjh unh ty xq.koŸkk dk vkdyu vkSj ikuh vkSj 
vif’k”V ty ls QkWLQsV gVkus ds fy, dk;Zuhfr fodflr vif’k”V ty ls QkWLQsV gVkus ds fy, dk;Zuhfr fodflr 
djuk % ,dh—r fuxjkuh vkSj ‘keu v/;;udjuk % ,dh—r fuxjkuh vkSj ‘keu v/;;u

bl dk;Z esa] djekuk unh csflu] f=osanze ‘kgjh {ks= ds 
vklikl fLFkr lrgh ty dh ty xq.koŸkk dh fLFkfr 
dk v/;;u ty xq.koŸkk lwpdkad ¼MCY;wD;wvkbZ½ i)fr 
ds vk/kkj ij fd;k x;k FkkA csflu dh ;wVªksfQd fLFkfr 
dk irk pyrk gS] vkSj LrafHkr feV~Vh lkexzh dk mi;ksx 
djds QkWLQsV iztkfr;ksa dks gVkus ds fy, mfpr ‘keu 
dk;Zuhfr viukbZ xbZ FkhA ikuh dh xq.koŸkk ds ewY;kadu ds 
fy, ‘kgjh ufn;ksa vkSj fofHkUUk HkkSfrd&jklk;fud ekinaMksa 
esa mfpr uewukdj.k fd;k x;k FkkA bu unh iz.kkfy;ksa 
ds fy, izkIr MCY;wD;wvkbZ eku 317-7&3005-1 dh lhek 
esa gSa] ;g n’kkZrk gS fd ikuh fdlh Hkh ?kjsyw xfrfof/k;ksa 

ds fy, vyx&vyx okWY;we ds f[kykQ vo’kks”k.k tsMihchlh dk 
nzO;eku vkSj ¼[k½ fofHkUUk izkjafHkd lkanzrk ds f[kykQ vo’kks”k.k 
tsMihchlh dk nzO;eku vkSj tyh; ?kksy ls QkWLQsV vk;uksa dks gVkus 
ds fy, vyx&vyx okWY;weA

0-025 ,e ,u,2lhvks3 ,DlVªSDVsaV dk mi;ksx djds lks[kus 
dh {kerk esa cM+h gkfu ds fcuk ikap fujarj pØksa ds fy, [kpZ 
fd, x, tsMihchlh dh iqu% iz;ksT;rk fo’ys”k.k v/;;u 
ls lkfcr gqbZ FkhA vkbt+ksVeZ MsVk ls ,d Çlxy&LVst 
fj,DVj Hkh fMtkbu fd;k x;k Fkk vkSj ;g izHkkoh lkfcr 
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fp= 3-4-10-1 % ¼d½ ,lthVh] MCY;wMhlh] MhVh CykWd vkSj iwjs if’Pkeh ?kkV ds fy, ihvkslh iwy ds lzksr dk lkis{k forj.k( lh @ ,u vuqikr 
ds ek/;e ls ihvkslh iwy dh fo’ks”krk] ¼[k½ vkWVkspFkksul ds lh @ ,u vuqikr dk vkcaaVu ,ykspFkksul iwy ds fy,( ¼x½ ekulwu vkSj ¼?k½ 
xSj&ekulwu ekSle ds fy, Vh,l,e cuke vkslh % Vh,l,e d vkSj lh @ ,u IykWVA

vuqla/kku xfrfof/k;ka
vuqla/kku xfrfof/k;ka

gqvk FkkA QkWLQsV vk;uksa ds fy, vo’kks”k.k dh iz;ksT;rk 
dks iz;ksx’kkyk esa ,df=r lrgh ty dk mi;ksx djds 
lQyrkiwoZd tkapk x;k vkSj ik;k x;k fd tsMihchlh ds 
6-0] 8-0 vkSj 10-0 xzke @ fyVj dk mi;ksx djds QkWLQsV 
dk iw.kZ fu”dklu izkIr fd;k x;k FkkA
https://doi.org/10.1007/s42452-020-2571-0

MkW- ds- vuwi —”.ku

3-4-10 if’Pkeh ?kkV] Hkkjr dh igkM+h m”.kdfVca/kh; ufn;ksa 3-4-10 if’Pkeh ?kkV] Hkkjr dh igkM+h m”.kdfVca/kh; ufn;ksa 
}kjk ikfVZdqysV vkWxsZfud dkcZu dk fu;kZr % fofo/krk,a }kjk ikfVZdqysV vkWxsZfud dkcZu dk fu;kZr % fofo/krk,a 
vkSj fu;a=.kvkSj fu;a=.k

oSf’od ufn;ka tSo&Hkw&jklk;fud izokg dks egk}hiksa ls 
egklkxjksa ds nk;js rd igqapkrh gSa vkSj xzg ds rhu cM+s 
dkcZu iwyksa dks tksM+ jgh gSaA feV~Vh] okrkoj.k vkSj egklkxj 
vkSj ok;qeaMyh; dkcZu lwph dks O;kid le;&lhek esa 
izHkkfor djrk gSA ufn;ksa }kjk ys tk;k x;k dkcZfud 
dkcZu ¼vkslh½ tyh; vkSj leqnzh thoksa ds fy, izkFkfed 
[kk| lzksrksa esa ls ,d ds :i esa dk;Z djrk gS vkSj ;s 
buiqV oSKkfud leÖk esa lq/kkj ds fy, vko’;d gSa fd 
dSls LFkyh; ;ksxnku rVh; ty esa tSo&Hkw&jklk;fud 
pØ vkSj [kk|&tky dks izHkkfor djrs gSaA ufn;ka vkslh 

dks fo?kfVr ¼Mhvkslh½] vkSj ikfVZdqysV ¼ihvkslh½ nksuksa :iksa 
esa ys tkrh gSa] ftUgsa lkewfgd :i ls dqy dkcZfud dkcZu 
¼Vhvkslh½ dgk tkrk gSA ihvkslh ifjogu ls lacaf/kr vf/
kdka’k {ks=h; vkSj oSf’od Lrj ds vuqHkotU; v/;;uksa esa 
fofHkUUk tyok;q {ks=ksa vkSj tyxzg.k vkdkj fo’ks”k :i 
ls NksVh igkM+h ufn;ksa esa cgus okyh ufn;ksa ds MsVk ds 
vi;kZIr izfrfuf/kRo dh leL;k dk lkeuk djuk iM+rk 
gSA NksVh ioZrh; ufn;ksa }kjk dkcZfud dkcZu dk ifjogu 
vko’;d gS] ysfdu oSf’od dkcZu pØ dk [kjkc foo’k 
?kVd gSA orZeku lanHkZ esa] Hkkjr ds if’Pkeh ?kkV ¼MCY;wth½ 
esa cgus okyh 70 cM+h m”.kdfVca/kh; rVh; ufn;ksa dk ,d 
O;kid ekSleh uewukdj.k bu ufn;ksa ds d.k dkcZfud 
dkcZu ¼ihvkslh½ lkexzh dk fo’ys”k.k djus ds fy, fd;k 
x;k FkkA  bl v/;;u dk mÌs’; ihvkslh lkexzh esa 
LiksfV;ksVsEiksjy ifjorZu’khyrk dh tkap djuk] izokg dk 
vuqeku yxkuk vkSj iwjs {ks= esa ihvkslh lzksrksa vkSj ifjogu 
fo’ks”krkvksa ij i;kZoj.k fu;a=.k dh igpku djuk gSA  
ifj.kke crkrs gSa fd] ,f’k;k ds yxHkx 0-25 izfr’kr Hkwfe 
{ks= dks doj djus okyk MCY;wth {ks=] vjc lkxj dks 
0-79 Vhth ihvkslh  fu;kZr djrk gS vkSj blfy, ,f’k;k ds 
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ds fy, fd;k tkrk gSA nks rjhdksa esa ls] ,etsvks esa Hkwe/; 
js[kk ds lkFk lfØ; vkSj nch gqbZ laogu dk ,d izeq[k 
iwoZ dh vksj izlkj gSA ch,lvkbZ,lvks ds ekeys esa] Çgn 
egklkxj esa ,d izeq[k mŸkj dh vksj izlkj ¼30&60 fnu½ 
euk;k tkrk gS vkSj mŸkj&if’Pkeh m”.kdfVca/kh; esa if’Pke 
dh vksj 10&20 fnu dk izlkj gksrk gSA ch,lvkbZ,lvks 
tks twu&vDVwcj ds nkSjku izeq[k gS] ,f’k;kbZ xzh”edkyhu 
ekulwu esa vYidkfyd tyok;q ifjorZu’khyrk ij  
egRoiw.kZ izHkko Mkyrk gS vkSj ,etsvks dh rqyuk esa vf/kd 
tfVy iz—fr dk gSA 

,etsvks fof/k dks Oghyj vkSj gsaMu ¼2004½ }kjk fodflr 
jh;y&Vkbe eYVhosfj,V ,etsvks ¼vkj,e,e½ baMsDl }kjk 
n’kkZ;k x;k gS vkSj bldk O;kid :i ls mi;ksx fd;k 
tkrk gSA ckn esa yh vkfn lHkhA 2013 us nks jh;y&Vkbe 
lwpdkadksa & ch,lvkbZ,lvks 1 vkSj ch,lvkbZ,lvks 2 dk 
lqÖkko nsdj ch,lvkbZ,lvks dh jh;y&Vkbe fuxjkuh 

vu
qla/

kku
 x

fr
fo
f/k
;k
a

vu
qla/

kku
 x

fr
fo
f/k
;k
a unh ihvkslh izokg ds 1 izfr’kr egklkxjksa esa ;ksxnku nsrk 

gSA ikfVZdqysV uewuksa esa dkcZfud dkcZu ¼vkslh½ dk vkSlr 
eku 3-24 izfr’kr gS] vkSj ihvkslh dh vkSlr lkanzrk 2-86 
feyhxzke @ fyVj ¼fp= 3-4-10-1½ gSA lzksr fofu;ksx ds 
fy, uewuksa dks dqy fuyafcr inkFkZ ¼Vh,l,e½ vkSj ihvkslh 
uewuksa ds lh@,u vuqikr ¼fp= 3-4-10-1½ ds vk/kkj ij 
oxhZ—r fd;k x;k FkkA ihvkslh ds dqy ifjogu esa] dwM+s 
@ fjisfj;u ¼42-5 izfr’kr½ iwy dkcZfud inkFkks$ dk lcls 
cM+k lzksr gSa] blds ckn MCY;wth {ks= ds fy, vkWVkspFkksul 
¼36 izfr’kr½ vkSj feV~Vh ¼21-5 izfr’kr½ gSaA tcfd] LFkkuh; 
:i ls vkWVkspFkksul lzksr ihvkslh iwy esa vlk/kkj.k ;ksxnku 
nsrs gSa] tks ‘kSoky vkSj QkbVksIykadVu ds fodkl ds fy, 
,d vuqdwy i;kZoj.kh; fLFkfr dk ladsr nsrs gSa] tks fd 
,sfrgkfld v/;;uksa ds foijhr gS] tks oSf’od ufn;ksa ds fy, 
ihvkslh ds 8 ls 28 izfr’kr ds chp gksus okys vkWVkspFkksul 
lzksrksa ds ;ksxnku dh fjiksVZ djrs gSaA bl izdkj] orZeku 
v/;;u rVh; m”.kdfVca/kh; okrkoj.k esa ihvkslh iwy esa 
izkFkfed mRiknu ds izHkqRo ij izdk’k Mkyrk gSA ;g 
v/;;u dSpesaV Ldsy ¼gkbMªksykWftdy] DykbesVksykWftdy] 
dSpesaV dh HkkSfrd fo’ks”krkvksa] Hkwfe&mi;ksx½] bu&LVªhe 
izfØ;kvksa ¼tyh; izkFkfed mRiknu] ryNV teko] vkSj 
jheksfcykbts’ku vkfn½ ij ihvkslh ¶yDl dh mRifŸk vkSj 
vkiwfrZ ij fofHkUUk i;kZoj.kh; ekinaMksa ds izHkko dks iznf’kZr 
djrk gSA ;g v/;;u bl ckr ij Hkh izdk’k Mkyrk gS 
fd buiqV] bu&LVªhe VªkalQkWesZ’ku vkSj fMiksft’ku ls unh 
ds dkcZu Mk;usfeDl dSls izHkkfor gksrs gSa] bldk foLr`r 
fooj.k iznku djus ds fy, tkap dks Çld djus ds fy, 
O;kid lzksr dh vko’;drk gSA 
https://doi.org/10.1016/j.scitotenv.2020.142115.

Jh- cfMesyk misUnzk

3-5 leqnzh HkwfoKku lewg3-5 leqnzh HkwfoKku lewg

3-5-1 Hkkjr ds nf{k.k&if’Pkeh rV ds lkFk lrgh /kkjk ij 3-5-1 Hkkjr ds nf{k.k&if’Pkeh rV ds lkFk lrgh /kkjk ij 
varj&ekSleh nksyuksa dk izHkkovarj&ekSleh nksyuksa dk izHkko

dbZ ‘kks/kdrkZvksa }kjk igys m”.kdfVca/kh; varj&ekSleh 
nksyuksa ¼vkbZ,lvks½ esa ekSleh cnyko dh lwpuk nh xbZ gSA 
v/;;uksa ls irk pyk gS fd cksfj;y lfnZ;ksa vkSj cksfj;y 
xfeZ;ksa ds nkSjku ,d vyx izlkj iSVuZ ekStwn FkkA fceksMy 
vkbZ,lvks baMsDl esa nks fof/k ‘kkfey gSaA eSMsu&twfy;u 
vkWflys’ku ¼,etsvks½ vkSj cksfj;y lej baVªk&lht+uy 
vkWflys’ku ¼ch,lvkbZ,lvks½ dk mi;ksx o”kZ ds fdlh 
fo’ks”k le; esa vkbZ,lvks dh fLFkfr dk izfrfuf/kRo djus 

fp= 3-5-1-1 % ¼d½ 1 tqykbZ 2018 ls 31 tqykbZ 2020 dh vof/k ds 
nkSjku /ofud orZeku ehVj ds lkFk oso jkbMj ckW; ls f=osanze ls 
,e @ ,l esa orZeku xfr dh le; J`a[kyk] ¼[k½ ch,lvkbZ,lvks 
1 baMsDl ¼yh vkfn] 2013½A

vkSj Hkfo”;ok.kh ds fy, vkj,e,e baMsDl esa lq/kkj fd;kA 
;g u, ifjHkkf”kr lwpdkad 10oS–40oN v{kka’k] 40& 
160oE yack {ks= esa 850 ,pih, ¼;w850½ ij vkmVxksbax 
ykWUx&oso jsfM,’ku ¼vks,yvkj½ vkSj t+ksuy ÇoM dh nSfud 
folaxfr;ksa ds cgqfHkUUk:ih vuqHkotU; vkWFkksZxksuy dk;Z 
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fp= 3-5-1-3 % cSaM&ikl fQ+YVMZ orZeku xfr ¼6osa Øe cVjoFkZ fQ+YVj 
dk mi;ksx djds½] fn[kk jgk gS ¼d½ 3&7 fnu flukWfIVd vkWlhys’ku] 
¼[k½ 10&20 fnu v/kZ&f}&lkIrkfgd nksyu vkSj ¼x½ 30&90 fnu nksyu 
fo’ys”k.k ds fy, ekuh tkus okyh vof/k 1 tqykbZ 2018 ls 31 tqykbZ 
2020 rd gSA

vuqla/kku xfrfof/k;ka
vuqla/kku xfrfof/k;ka

¼,eoh&bZvks,Q½ fo’ys”k.k ij vk/kkfjr gSaA bl 30 o”kZ 
¼1981&2010½ dh vof/k esa foLrkfjr cksfj;y xzh”e _rq 
¼ebZ&vDVwcj½ ds fy,A yh vkfn lHkh] 2013 }kjk izLrkfor 
;s nks lwpdkad Oghyj vkSj gsaMu ds vkj,e,e lwpdkad dh 
rqyuk esa mŸkj vkSj mŸkj&if’Pke dh vksj izlkj fo’ks”krkvksa 
dk csgrj izfrfuf/kRo djrs gSaA orZeku v/;;u ds fy,] 
,eoh&bZvks,Q fo’ys”k.k ds igys nks izeq[k ?kVdksa }kjk 
ifjHkkf”kr ch,lvkbZ,lvks 1 lwpdkad dk mi;ksx fd;k 
tkrk gSA

lrg ds izokg ij ch,lvkbZ,lvks 1 fof/k ds izHkko dk 
v/;;u djus ds fy,] 20 ehVj ikuh dh xgjkbZ ij f=osanze 

ls rSukr /ofud orZeku ehVj ds lkFk rjax jkbMj cks;k ls 
ekik x;k orZeku iSjkehVj ¼v{kka’k % 8 fMxzh 27-681 ^,u] 
yack % 76 fMxzh 55-262 ^bZ½ dk mi;ksx fd;k x;k FkkA 
orZeku ehVj ckW; ¼1 tqykbZ 2018 ls 31 tqykbZ 2020½ ls 
yxkrkj 10 feuV ds varjky 2 lky ds orZeku MsVk dks 

fp= 3-5-1-2 % ¼d½ orZeku xfr] ¼[k½ yh vkfn lHkhA 2013 ds ch,lvkbZ,lvks 
1 baMsDl vkSj ¼x½ ekik orZeku xfr vkSj ch,lvkbZ,lvks1 baMsDl ds osoysV 
dksgsjsal fo’ys”k.k dk osoysV fo’ys”k.kA fo’ys”k.k ds fy, ekuh tkus okyh 
vof/k 1 tqykbZ 2018 ls 31 tqykbZ 2020 rd gSA
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FkeZy myVk] ijrksa dk varj okÉex] ekulwu dh ‘kq#vkr ls 
lacaf/kr Hkaoj xBu vkfnA bl {ks= esa leqnzh vkSj ok;qeaMyh; 
izfØ;kvksa esa tfVyrk esa ;ksxnku djrs gSaA ,ysIih Vsjsl 
¼,Vh½ dh mifLFkfr] ,d vf}rh; ckFkehVªh fo’ks”krk] tks 
y{k}hi lkxj dh iwohZ lhek ls lVs Hkkjr ds nf{k.k if’Pkeh 
rV ij e/;&egk}hih; <yku esa ,d Nr tSlh fo’ks”krk 
ds :i esa ,d fo”ke Qyko ds :i esa ekStwn gSA leqnzh 
izfØ;kvksa ij Hkh egRoiw.kZ izHkko iM+rk gSA fo’kky ik’oZ 
lhek ¼35000 oxZ fd- eh- ls vf/kd½ vkSj bldh vuwBh 
fLFkfr ds ckotwn] ,Vh ,dek= ,slh folaxfr gS tks Hkkjr 
ds iwjs if’Pkeh rV ij ns[kh tkrh gSA bl {ks= esa egklkxj 
dh xfr’khyrk cgqr tfVy gS] lacaf/kr v/;;u eq[; :i 
ls lkbV fof’k”V izkFkfed MsVk izkIr djus esa lhek ds 
dkj.k nqyZHk gSaA 

fefJr ijr esa nzO;eku] laosx vkSj ÅtkZ dk LFkkukarj.k 
izsf{kr leqnzh xfr;ksa ij izeq[k Hkwfedk iznku djrk gSA 
fefJr ijr dh eksVkbZ ijr dh xehZ lkexzh vkSj ;kaf=d 
tM+rk dks fu/kkZfjr djrh gS tks lh/ks ok;qeaMy ls laidZ 
djrh gSA yo.krk vkSj rkieku esa ifjorZu ls {ks= ds 
rki vkSj ued ds ctV esa ifjorZu gksrk gSA bl {ks= 
dh xfr’khyrk dks xgjkbZ ls leÖkus ds fy, vkSj eq[; 
MªkbÇox cyksa dh igpku djds varjfufgr izfØ;kvksa ij 
dqN izdk’k Mkyus ds fy,] ,ulhbZ,l,l us 7 vDVwcj ls 
5 uoacj] 2019 ds nkSjku lkxj dU;k ¼,lds 362½ ij ,d 
‘kks/k vfHk;ku pyk;k FkkA bl oSKkfud Øwt dk fgLlk] 
bu&lhVw lhVhMh MsVk dks 53 LVs’kuksa ij ,d= fd;k x;k 
Fkk] ftlesa 8 Vªkat+sDV ‘kkfey Fks] tSlk fd fp= 3-5-2-1 esa 
fn[kk;k x;k gSA eki ls izkIr dqN izkjafHkd fu”d”kZ ;gka 
izLrqr fd, x, gSaA 

LVs’ku , ¼caxky dh [kkM+h ¼chvksch½ vkSj ,p ij yxHkx 

vu
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a lalkf/kr vkSj fo’ys”k.k fd;k x;k gSA tqykbZ&vxLr 2019 

dh vof/k ds nkSjku orZeku xfr 0-45 ehVj @ lsdaM dh 
vf/kdre xfr ds lkFk fHkUUkrk fn[kk jgh gS ftls fp= 3-5-
1-1- d- esa yky Çcnhnkj ldZy ds :i esa fn[kk;k x;k gSA 
blh vof/k ds nkSjku yh vkfn] 2013 }kjk ch,lvkbZ,lvks 
1 baMsDl fp= 3-5-1-1- [k esa fn[kk;k x;k gSA

nSfud vkSlr orZeku xfr dk rjax fo’ys”k.k tqykbZ&vxLr 
2019 ¼fp= 3-5-1-2 d½ dh vof/k ds nkSjku 20&50 fnuksa ds 
nksyu dks n’kkZrk gSA eksVh dkyh js[kk ns[ks x, iSjkehVj 
ds fy, 5 izfr’kr egRo Lrj ¼;kuh] 95 izfr’kr fo’okl 
Lrj½ nsrh gS vkSj iryh dkyh js[kk izHkko ds ‘kadq dks 
bafxr djrh gSA ch,lvkbZ,lvks1 lwpdkad leku nks lky 
dh vof/k ds fy, tc rjafxdk fo’ys”k.k ds v/khu gksrk 
gS] rks ;g Hkh ,d leku nksyu iSVuZ ¼fp= 3-5-1-2- ch½ 
fn[kkrk gSA mlh ds fy, rjafxdk lqlaxrrk fo’ys”k.k ds 
ifj.kke fp= esa fn[kk, x, gSaA 3-5-1-2- lh] tgka oSDVj 
lkis{k pj.k varj dks bafxr djrs gSa vkSj jax lqlaxrrk dh 
rkdr dk izfrfuf/kRo djrk gSA lqlaxrrk fo’ys”k.k Li”V 
:i ls mlh vof/k ds fy, nksyu fn[kkrk rks gS ysfdu 
chvkbZ,lvkbZ,lvks1 ?kVd esa ,d pj.k varjky ds lkFk 
fn[kkrk gSA 

nksyu iSVuZ ds foLr`r v/;;u ds fy,] 6osa Øe cVjoFkZ 
fQYVj dk mi;ksx djds 3 vyx&vyx le; ds iSekuksa ij 
fopkj djds orZeku xfr dk cSaMikl fQ+YVÇjx fd;k tkrk 
gS] tSls fd 3&7 fnu flukWfIVd vkWflys’ku] 10&20 fnu 
v/kZ&f}okf”kZd nksyu vkSj 30&90 fnu baVªk&ekSleh nksyu 
¼fp= 3-5-1-3 ,lh½A fQ+YVj dh xbZ orZeku xfr ledkfyd 
iSekus ds nksyuksa vkSj etcwr v/kZ&f}&lkIrkfgd eksM nksuksa 
ds izHkko dks n’kkZrh gS] tks fd cksfj;y xzh”edkyhu ekulwu 
vof/k ds nkSjku Li”V gSA vks,yvkj folaxfr vkSj {ks=h; 
iou ¼;w850 ,pih, ij½ dk mi;ksx djds vkbZ,lvks ds 
izHkko dks LFkkfir djus ds fy, vkxs dk fo’ys”k.k izxfr 
ij gSA 

3-5-2 nf{k.k iwohZ vjc lkxj ds lkFk rVh; egklkxj 3-5-2 nf{k.k iwohZ vjc lkxj ds lkFk rVh; egklkxj 
esa ,ysIih Vsjsl {ks= ij foLrkfjr vkbt+ksFkeZy ijr esa ,ysIih Vsjsl {ks= ij foLrkfjr vkbt+ksFkeZy ijr 
ifjorZu’khyrk dk voyksduAifjorZu’khyrk dk voyksduA

Hkkjr ds nf{k.k&if’Pkeh rV ij fLFkr y{k}hi lkxj dks 
Çgn egklkxj ds lcls xfr’khy {ks=ksa esa ls ,d ekuk tkrk 
gS vkSj bls vjc lkxj] caxky dh [kkM+h vkSj Hkwe/;js[kh; 
Çgn egklkxj ds ty ds laxe ds fy, ftEesnkj Bgjk;k 
tk ldrk gSA blds vykok] dbZ vU; ns[kh xbZ ?kVuk,a 
tSls xeZ iwy dh mifLFkfr] BaMs iwy] ck/kk ijr] mi&lrg 

fp= 3-5-2-1 % v/;;u {ks= dk uD’kk ftlesa lhVhMh izksQkby 
LVs’kuksa dks fn[kk;k x;k gSA
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vuqla/kku xfrfof/k;ka
vuqla/kku xfrfof/k;ka

200 ehVj xgjkbZ leksPp esa rkieku esa egRoiw.kZ fHkUUkrk 
ns[kh xbZA 200 ehVj xgjkbZ leksPp ij fofHkUUk leqnzh 
ekudksa ds yacor izksQ+kby eki fp= 3-5-2-2 esa izLrqr fd, 
x, gSaA U;wure bt+ksVseZy ijr xgjkbZ ¼vkbZ,yMh½ LVs’ku 
, ij ns[kh tkrh gS tks fd chvksch esa fLFkr gS vkSj LVs’ku 
,p ¼,ysIih VSjsl ds mŸkj esa fLFkr½ ij vjc lkxj ¼,,l½ 
esa gSA LVs’ku Mh vkSj th ds chp fLFkr {ks= vkbZ,yMh esa 
c<+rh izo`fŸk dks n’kkZrk gS] fo’ks”k :i ls LVs’ku Mh vkSj 
,Q ds chp] LVs’ku ,Q ij vf/kdre ds lkFk vkSj fQj 
,ysIih VSjsl ds mŸkjh fgLls dh vksj ?kV tkrk gSA eki ls] 
;g vuqeku yxk;k tk ldrk gS fd LVs’kuksa Mh vkSj ,p 
ds chp ds {ks= esa ,ysIih VSjsl dh mifLFkfr us vkbt+ksFkeZy 
ys;j MsIFk ¼vkbZ,yMh½ esa o`f) esa ;ksxnku fn;k gS vkSj 
ckn esa FkeksZdykbu dks ,ysIih Vsjsl ds vklikl xgjs {ks= 
dh vksj LFkkukarfjr dj fn;k gSA yo.krk] vkWDlhtu vkSj 
¶yksjslsal tSls vU; ekinaMksa ls lacaf/kr MsVk ds izkFkfed 
fo’ys”k.k esa blh rjg dh fHkUUkrk,a ns[kh xbZ gSa] tks bl 
rF; dh iqf”V djrh gS fd ,lbZ vjc lkxj esa ,ysIih VSjsl 
xgjs {ks= dh vksj rVh; egklkxj ds Ldsyj ekinaMksa ds 

Å/okZ/kj foLrkj esa ,d izeq[k Hkwfedk fuHkkrk gSA

3-5-3 bZ,u,lvks Hkkjr ds ,lMCY;w rV ds lkFk fudVorhZ 3-5-3 bZ,u,lvks Hkkjr ds ,lMCY;w rV ds lkFk fudVorhZ 
ekWM~;wysVsM tyxfrdh ekWM~;wysVsM tyxfrdh 

Hkkjr ds nf{k.kiaFkh rV ds lkFk ygj iSVuZ cM+h varj&okf”kZd 
ifjorZu’khyrk iznf’kZr djrk gSA fofHkUUk dkjdksa esa ls tks 
ifjorZu’khyrk esa ;ksxnku djrs gSa] bZ1 uhuks&nf{k.kh nksyu 
¼bZ,u,lvks½ dks izeq[k dkjdksa esa ls ,d ekuk tkrk gSA 
rVh; ygj iSVuZ ij bZ,u,lvks ds izHkko dk v/;;u 
djus ds fy,] bZvkj,&5 ¼1979&2020 ls½ ls 42&o”khZ; 
iqu% fo’ys”k.k MsVk ds lkFk&lkFk 20 ehVj dh nwjh ij 
rSukr oso jkbMj ckW; ¼MCY;wvkjch½ ls ekik x;k fn’kkRed 
rjax MsVk f=osanze esa ofy;kFkqjk vkSj 2&ehVj ikuh dh 
xgjkbZ ij LFkkfir ,d fjdkWÉMx djaV ehVj ¼vkjlh,e½ 
ls vYidkfyd ykWUx’kksj djaV dk fo’ys”k.k fd;k x;kA 

Hkkjr ds nf{k.kiaFkh rV ds lkFk ns[kh xbZ egRoiw.kZ 
ygj ÅapkbZ ¼,p,l½ folaxfr dk yk uhuk o”kksZa ds lkFk 
ldkjkRed lglaca/k gS vkSj blds foijhr bZ1 uhuks o”kksZa 
ds fy,A foLr`r v/;;u ds fy,] 1979 ls 2020 rd 42 
lky dh vof/k ds nkSjku vis{kk—r etcwr bZ1 uhuks o”kksZa 

fp= 3-5-2-2 % 200 ehVj xgjkbZ leksPp ij ekis x, ekinaMksa ds yacor izksQkbyA
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Li”V ladsr nsrk gS fd ns[kh xbZ /kkjk,a eq[; :i ls 
rjax izsfjr gSaA pwafd ygj izsfjr /kkjk,a] fo’ks”k :i ls 
ykWUx’kksj] fudVorhZ gkbMªksMk;ukfeDl esa ,d izeq[k Hkwfedk 
fuHkkrh gSa] egRoiw.kZ ygj ÅapkbZ esa ns[kh xbZ varj&okf”kZd 
ifjorZu’khyrk ;k folaxfr fudVorhZ /kkjkvksa ds lkFk&lkFk 
{ks= esa ryNV ifjogu dks izHkkfor dj ldrh gSA ;g 
cnys esa rVjs[kk dh xfr’khyrk dks izHkkfor dj ldrk 
gS tks vijnu @ vfHko`f) iSVuZ ds vk/kkj ij rV dh 
fLFkjrk dk vkdyu djus ds fy, ,d fu.kkZ;d dkjd gSA 
ykWUx’kksj /kkjkvksa vkSj rVjs[kk fLFkjrk ds chp laca/k LFkkfir 
djus ds fy,] MsYQV3Mh dk mi;ksx djds la[;kRed 
ekWMÇyx v/;;uksa ds vk/kkj ij vkxs ds fo’ys”k.k ‘kq: fd, 
x, gSaA ekWMy ifj.kkeksa ds lR;kiu ds fy,] fudVorhZ {ks= 
ls lacaf/kr gkbMªks Mk;ukfed MsVk laxzg ds ,d u, lsV dh 
;kstuk cukbZ xbZ gSA 

3-5-4 rVh; vuqiz;ksxksa ds fy, ohfM;ks fuxjkuh iz.kkyh dk 3-5-4 rVh; vuqiz;ksxksa ds fy, ohfM;ks fuxjkuh iz.kkyh dk 
fodklfodkl

Hkkjr ds fy, ,d u, ohfM;ks chp fuxjkuh iz.kkyh dk 
fodkl ofy;kFkqjk leqnz rV] f=osanze rV ij igys izk;ksfxd 
dSejk LVs’ku dh LFkkiuk ds lkFk ‘kq: fd;k x;k gSA 
ofy;kFkqjk esa rhu dSejksa ds lkFk ,dh—r ohfM;ks fuxjkuh 
LVs’ku] leqnz rV dh pkSM+kbZ] lQZ t+ksu vkSj Lok’k pkSM+kbZ] 
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a & 1983] 1987] 1997 vkSj 2015 ds lkFk&lkFk yk uhuk 

o”kksZa & 1989] 1996] 1999 vkSj 2010 ls lacaf/kr vkadM+ksa 
dk fo’ys”k.k fd;k x;kA p;fur o”kksZa ds fy, ,p,l esa 
folaxfr;ka fp= 3-5-3-1 esa n’kkZbZ xbZ gSaA chrs 42 o”kksZa 
dh vof/k ds fy, p;fur LFkkuksa ¼Hkkjr vkSj Jhyadk ds  
nf{k.kh fljs ds vklikl 6 LFkkuksa½ ij uhuks 3 lwpdkad ds 
lkFk okf”kZd vkSlr iou leqnz vkSj izQqfYyr ygj ÅapkbZ 
dk mi;ksx djds fd, x, lglaca/k fo’ys”k.k udkjkRed 
lglaca/k ¼&0-4 ls &0-5½ dk ladsr nsrs gSaA½ iou leqnz 
ygj ÅapkbZ ds fy, tcfd izQqfYyr ygj ÅapkbZ detksj 
lglaca/k ¼0 ls &0-2½ gSA fo’ys”k.k ds ifj.kkeksa ls ;g 
fu”d”kZ fudkyk tk ldrk gS fd bZ1 uhuks o”kksZa ds nkSjku] 
,p,l Hkkjrh; izk;}hi ds nf{k.kh fljs ij vkSj Jhyadk 
ds nf{k.k esa Hkh udkjkRed folaxfr fn[kkrk gS tcfd yk 
uhuk ds ekeys esa ;g fcYdqy mYVk gSA ,p,l esa folaxfr 
dks bZ,u,lvks ds ldkjkRed vkSj udkjkRed nksuksa pj.kksa 
ds nkSjku LFkkuh; gok dh fLFkfr ls etcwj iou leqnz dh 
ygj dh ÅapkbZ esa ifjorZu ds fy, ftEesnkj Bgjk;k tk 
ldrk gSA

Hkkjr dk ,lMCY;w rV] ,d lw{e Tokjh; {ks= gksus ds 
dkj.k] ,d fof’k”V ygj izHkqRo okys rV dh fo’ks”krkvksa 
dks n’kkZrk gS vkSj ;g bls Hkkjr ds if’Pkeh rV ds lkFk 

fp= 3-5-3-1 % etcwr yk uhuk ¼ck,a iSuy½ vkSj bZ1 uhuks ¼nk,a iSuy½ 
o”kksZa ds nkSjku egRoiw.kZ ygj ÅapkbZ ¼,p,l½ folaxfrA

vU; LFkkuksa ls vyx cukrk gS tks eslks vkSj eSØks Tokjh; 
oxhZdj.k ds varxZr vkrs gSaA ofy;kFkqjk rV ls 2 ehVj 
ikuh dh xgjkbZ ¼vkjlh,e ls½ vkSj 20 ehVj ikuh dh 
xgjkbZ ¼MCY;wvkjch MsVk½ ij ekik x;k ykWUx’kksj djaV 

fp= 3-5-4-1 % VkbesDl best ls IykuO;w best mRiknuA

oso ju vi vkfn tSls ekinaMksa dks izkIr djus ds fy, 
vkarfjd Lrj ij fodflr izlaLdj.k midj.kksa dk mi;ksx 
djrk gSA MsVk izkslsÇlx esa fjdkWMZ fd, x, ohfM;ks ls 
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vuqla/kku xfrfof/k;ka
vuqla/kku xfrfof/k;ka

VkbesDl best] osfj,al best vkSj fiDlsy mRiknksa tSls 
best mRiknksa dk fuekZ.k ‘kkfey gSA vksiu&lkslZ VwyckWDl 
dk mi;ksx dSejk dSfyczs’ku] ft;ks jsfDVfQds’ku vkSj 
IykuO;w tsujs’ku ds fy, fd;k tkrk gS ¼fp= 3-5-4-1½A  
leqnz rV dh pkSM+kbZ] lQZ {ks= dh pkSM+kbZ] rjax ju&vi 
tSls ekinaMksa dh x.kuk ds fy, best izkslsÇlx Vwy dk 
mi;ksx djds la’kksf/kr VkbesDl fp=ksa dk vkSj fo’ys”k.k 
fd;k tkrk gSA vkSj ifj.kkeksa dks {ks= eki ¼90 izfr’kr  dk 
vPNk lglaca/k½ ds lkFk lQyrkiwoZd ekU; fd;k x;k gS 
¼fp= 3-5-4-2½A fofHkUUk rjax ÅtkZ O;oLFkkvksa ds rgr vkus 
okys leqnz rVksa ds fy, rjax ekinaMksa vkSj ygj ju&vi 
ds chp laca/k izkIr djus ds fy, MsVk ds ekU; lsV dk 
mi;ksx fd;k tk jgk gSA 

vk/kkfjr fji orZeku v/;;u ds fgLls ds :i esa] VkbeLVSd 
Nfo;ksa ls LoS’k ,DlVsa’ku ds Lopkfyr fu”d”kZ.k ds fy, 
,d ,Yxksfjne fodflr vkSj ijh{k.k fd;k tk jgk gSA

https://doi.org/10.2112/SI89-020.1

Jh- jes’k esfMiYyh

3-5-5 iuMqCch Hkwty fuoZgu3-5-5 iuMqCch Hkwty fuoZgu

odZyk ,lthMh {ks= esa Hkwfexr eqgkuk ds O;ogkj dh 
tkap ,lthMh ifj;kstuk ds rgr ¶yDl eki vkSj fLFkj 
vkblksVksi dk mi;ksx djds dh xbZ FkhA m”.kdfVca/kh; 
‘kgjh—r rVh; {ks= iks”kd rRoksa ls le`) Hkwty ds fuoZgu 
ds fy, gkWVLikWV gSa] tks laosnu’khy rVh; ikfjfLFkfrd ra= 
dks izHkkfor dj ldrs gSaA rktk Hkwty lhost ;k [kkn ls 

fp= 3-5-4-2 % ohfM;ks O;qRiUUk ekinaMksa dk lR;kiu ¼d½ leqnz rV dh 
pkSM+kbZ vkSj ¼[k½ lQZt+ksu dh pkSM+kbZA

u, ekWM~¸kwy vkSj ohch,e,l LVs’ku dh LFkkiuk %u, ekWM~¸kwy vkSj ohch,e,l LVs’ku dh LFkkiuk % pkSFkk 
ohch,e,l LVs’ku dksoye] f=osanze esa ekpZ 2021 ds nkSjku 
fji /kkjkvksa dh ?kVuk dh fuxjkuh ds fy, LFkkfir fd;k 
x;k Fkk D;ksafd ;g LFkku phj /kkjkvksa ds fy, izo.k gS tks 
?kkrd gks ldrk gSA ohch,e,l dksoye ,d vkWfIVdy 
dSejk ds lkFk iwjh rjg ls lkSj ÅtkZ ls lapkfyr ,d 
mUUkr iz.kkyh gS vkSj ,ulhbZ,l,l ds rV LVs’ku ij 
jh;y Vkbe MsVk VªkalQj dh lqfo/kk gSA ohch,e,l  

,uvks3 esa vR;f/kd le`) FkkA iuMqCch esa 303 ,e,evks1 
,uvks3 ,e&1 fnu&1 vkSj fudVorhZ Hkwty fuoZgu esa 334 
,e,evks,y ,uvks3 ,e&1 fnu&1 ds lkFk rVh; ,uvks3 
izokg esa iuMqCch Hkwty fuoZgu vkSj fudVorhZ Hkwty 
fuoZgu leku :i ls egRoiw.kZ ;ksxnkudrkZ FksA tcfd] 
fudVorhZ Hkwty fuoZgu esa ,u @ ih vuqikr iuMqCch 
Hkwty dh rqyuk esa vf/kd ifjek.k ds 3 vkns’k rd Fks] tks 
gkfudkjd ‘kSoky f[kyus dks c<+kok ns ldrs gSaA tSls gh 
Hkwty leqnz rV ds ek/;e ls cgrk gS] dkcZfud inkFkks$ ds 
[kfuthdj.k ds dkj.k ihvks4 ds fo—rhdj.k vkSj mRiknu 
ds dkj.k ,uvks3 ds 30&50 izfr’kr dks gVkus ds dkj.k 
,u @ ih vuqikr jsMQhYM vuqikr dh vksj de gks x;kA 
dqy feykdj] m”.kdfVca/kh; leqnz rV egRoiw.kZ izk—frd 
tSo&Hkw&jklk;fud fj,DVj gks ldrs gSa tks ukbVªkstu 
iznw”k.k dks de djrs gSa vkSj iuMqCch Hkwty fuoZgu esa ,u 
@ ih vuqikr dks la’kksf/kr djrs gSaA

m”.kdfVca/kh; leqnz rV leqnz esa cgus okys Hkwty ukbVªkstu iznw”k.k 

fp= 3-5-5-1 % egRoiw.kZ izk—frd tSo&Hkw&jklk;fud fj,DVjksa dk 
;kstukc) izfrfuf/kRo tks ukbVªkstu iznw”k.k dks de djrs gSa vkSj 
iuMqCch Hkwty fuoZgu ls tqM+s ,u @ ih vuqikr dks la’kksf/kr 
djrs gSaA
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MkW- bZ- ,- jsLeh

3-6-2 nf{k.k Hkkjr esa es?k vkoj.k ij ,d v/;;u3-6-2 nf{k.k Hkkjr esa es?k vkoj.k ij ,d v/;;u

ok;qeaMy esa ckny i`Foh dh ÅtkZ vkSj ty ctV esa 
egRoiw.kZ Hkwfedk fuHkkrs gSaA bl v/;;u esa nf{k.k Hkkjr esa 
nks fudV vkSj fof’k”V LFkkuksa esa DykmM doj ifjorZuksa dh 
tkap dh xbZ gS] ,d fr#ouariqje esa fudV&rVh; {ks= vkSj 
nwljk jktey;] eqUUkkj esa nf{k.kh if’Pkeh ?kkV esaA v/;;u 
esa 2017 ds nkSjku nksuksa LFkkuksa esa y¶V DykmM gkbV ehVj 
¼lh,p,e½ 15ds lSyksehVj izs{k.kksa ds lkFk fuEufyf[kr iqu% 
fo’ys”k.k mRikn dks ekU; fd;k x;k % bZlh,eMCY;w,Q 

forj.k ls Li”V gSA ekWMy fleqys’ku ls irk pyrk gS fd 
Ng ;kstukvksa esa ls] ,lh,e2 vkSj ,eok;,u,u2 ;kstuk 
rkieku voyksdu ¼fp= 3-6-1-1- d½ dh rqyuk esa csgrj 
gSaA mijksDr ifj.kke n’kkZrs gSa fd ihch,y ;kstukvksa ds 
fleqys’ku vke rkSj ij cknyksa vkSj o”kkZ dh mifLFkfr esa 
[kjkc gksrs gSaA ,d laHkkfor dkj.k ;g gks ldrk gS fd 
ekWMy esa cknyksa dk i;kZIr :i ls vuqdj.k ugha fd;k 
x;k gS] tSlk fd izsf{kr vkSj fleqysVsM ‘kkWVZ oso vkSj ykWUx 
oso fofdj.k ?kVdksa ds chp ns[ks x, cM+s varj ls vuqeku 
yxk;k x;k gSA dqy feykdj] ekWMy dh rqyuk us lrg 
ds gok ds rkieku vkSj gok dh xfr vkSj ty ok”i esa 
udkjkRed iwokZxzgksa esa ldkjkRed iwokZxzg fn[kk;k] tks lHkh 
Ng ihch,y ;kstukvksa ds fy, vuqdj.k ds nkSjku cuk jgkA
;g dke vuq”kk lR;kuan] Fkkjk oh- izHkk] lqHkkjrh pkS/kjh] ch- ckykth] 
vkSj vkuandqekj dfjiksV ¼vkbZvkbZVh,e vkSj lkfo=hckbZ Qqys iq.ks 
fo’ofo|ky;½ ds lg;ksx ls fd;k x;k FkkA 

https://doi.org/10.1007/s00704-021-03532-0.
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a dks de djrs gSaA fVy vksgyj] eq#xu jkeklkeh] ÇeVw bZ- tkWtZ] lqjs’k 

ckcw Mh-,l-] dLVZu Mkgads] ekdZl ,adsys] ekbdy bZ- cksV~pj] blkd 
vkj- lSaVksl] vkSj fuYl ewlMksQZA okrkoj.kA foKku rduhdA 

2021, 55, 8432−8438. https://doi.org/10.1021/acs.est.1c00759

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

3-6-1 e/; Hkkjr ij ,d Hkwfe volkn ds nkSjku lhek ijr 3-6-1 e/; Hkkjr ij ,d Hkwfe volkn ds nkSjku lhek ijr 
ekudhdj.k ;kstukvksa dk vkdyuekudhdj.k ;kstukvksa dk vkdyu

IySusVjh ckmaMªh ys;j ¼ihch,y½ ok;qeaMy dk lcls fupyk 
fgLlk gS] tks lh/ks i`Foh dh lrg ls izHkkfor gksrk gSA 
;g lh/ks lrg ikfjfLFkfrdh ra= dks izHkkfor djrk gS 
vkSj i`Foh dh lrg vkSj eqDr okrkoj.k ds chp fofue; 
ÅtkZ vkSj ueh ds fy, cQj tksu ds :i esa dk;Z djrk 
gSA v/;;u ,d pØokrh rwQku@volkn ds nkSjku ekSle 
vuqla/kku vkSj iwokZuqeku ¼MCY;wvkj,Q½ ekWMy esa lhek ijr 
ekudhdj.k ;kstukvksa ds izn’kZu dh tkap djrk gSA 19 
tqykbZ 2014 dks mŸkj&iwoZ caxky dh [kkM+h ¼chvksch½ ds 
Åij ,d Åijh ok;q pØokrh ifjlapj.k ds :i esa ,d 
Hkwfe volkn dk xBu fd;k x;k Fkk] ftlus 20 tqykbZ 
dks 7-6 fdeh rd QSys gq, lacaf/kr pØokrh ifjlapj.k 
ds lkFk xaxh; if’Pke caxky vkSj vksfM’kk ij ,d de 
ncko {ks= dks izsfjr fd;kA 21&23 tqykbZ ds nkSjku 
iz.kkyh volkn ds :i esa jghA geus 14&23 tqykbZ ds 
nkSjku lrg vkSj lhek ijr dh fo’ks”krkvksa dh tkap dh 
rkfd volkn ds vkus ls igys vkSj Hkwfe ij bldh izxfr 
ds nkSjku dh fo’ks”krkvksa dks leÖkk tk ldsA v/;;u 
ds fy, jk”Vªh; ok;qeaMyh; vuqla/kku dsanz ¼,ulh,vkj½  
}kjk fodflr MCY;wvkj,Q laLdj.k 3-6 eslksLdsy ekWMy 
dk mi;ksx fd;k x;k FkkA ekWMy dks 13 tqykbZ 2014 dks 
00 ;wVhlh ij vkjaHk fd;k x;k Fkk vkSj 10 fnuksa vkSj 12 
?kaVksa ds fy, fleqys’ku fd, x, FksA us’kuy lsaVj QkWj 
,uok;juesaVy izsfMD’ku&us’kuy lsaVj QkWj ,VekWLQsfjd 
fjlpZ ¼,ulhbZih&,ulh,vkj½ vafre oSf’od iqu% fo’ys”k.k 
¼,Q,u,y½ dk mi;ksx izkjafHkd vkSj ik’oZ lhek dh fLFkfr 
iznku djus ds fy, fd;k x;k FkkA 13&23 tqykbZ 2014 dks 
vknzZ vof/k ds nkSjku izk;ksfxd LFky ds fudVre Hkkjrh; 
ekSle foKku foHkkx ¼vkbZ,eMh½ ekSle foKku dsanz esa ntZ 
dh xbZ nSfud o”kkZ us 16 tqykbZ ds ckn ls 21 tqykbZ dks 8 
ls- eh- ls vf/kd o”kkZ ds lkFk o”kkZ dh ?kVukvksa dks fn[kk;k 
x;kA pquh xbZ vof/k esa o”kkZ ds fcuk 13 ls 16 tqykbZ 
rd ‘kq”d fnu ‘kkfey gSa] tks ekulwu ds lfØ; laØe.k 
pj.k esa fojke ds vuq:i gS] tSlk fd vkbZ,eMh fjiksVZ 
ds lkFk&lkFk mixzg MsVk lzksrksa ls izkIr o”kkZ ds LFkkfud 

fp= 3-6-1-1 % ekWMy&flE;qysVsM ¼6 ihch,y Ldhe½ vkSj ns[ks x, 
Vkoj dh nSfud fHkUUkrk dh rqyuk % ¼d½ gok dk rkieku ¼Vh½] ¼[k½ 
feJ.k vuqikr ¼D;w½] ¼x½ gok dh xfr] vkSj ¼?k½ 13 tqykbZ ls 23 
tqykbZ 2014 ds fy, gok dh fn’kk] 00 ;wVhlh ls ‘kq:A
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vuqla/kku xfrfof/k;ka
vuqla/kku xfrfof/k;ka

iqu% fo’ys”k.k ¼bZvkj,½&5] bZvkj,&varfje vkSj vk/kqfud 
;qx iwoZO;kih&vuqla/kku vkSj vuqiz;ksxksa ds fy, fo’ys”k.k 
¼,ebZvkjvkj,½&2 iqu% fo’ys”k.k MsVkA bZvkj,5 nSfud 
DykmM doj MsVk esa vU; jh,ukfyfll MsVklsV dh rqyuk 
esa lcls de :V ehu LDok;j ,jj ¼vkj,e,lbZ½ ¼20 
izfr’kr½ gSA 

nSfud lhyksehVj DykmM doj voyksdu vkSj iqu% 

lSVsykbV DykmM DykbesVksykWth izkstsDV ¼vkbZ,llhlhih½ 
DykmM MsVklsV ls dh tkrh gSA ;s lHkh MsVklsV nksuksa 
LFkkuksa esa ,d lqlaxr vkSj egRoiw.kZ ¼0-01 Lrj½ c<+rs 
gq, DykmM doj izo`fŸk dks n’kkZrs gSa ¼fp= 3-6-2-1½A 
vkbZ,llhlhih DykmM jkf’k jhufyfll MsVklsV ¼5-9 
izfr’kr½ dh rqyuk esa lcls vf/kd c<+rh izo`fŸk dks n’kkZrh 
gSA rVh; LFkku esa] DykmM doj dh izo`fŸk cgqr vf/kd 
gS vkSj lHkh MsVklsV blds vanj vPNh rjg ls lger gSaA 
muds laca/k dks leÖkus ds fy, v/;;u {ks= vkSj mŸkj 
Çgn egklkxj leqnz lrg rkieku ¼,l,lVh½ esa DykmM 
doj ifjorZu’khyrk ds chp ,d yach vof/k ds lg laca/k 
fo’ys”k.k fd;k tkrk gSA caxky dh [kkM+h ,l,lVh dk 
v/;;u {ks= esa ckny Nkus ls vR;f/kd ldkjkRed laca/k gS 
¼0-01 Lrj ij egRoiw.kZ½A blls irk pyrk gS fd cknyksa 
ds vkoj.k esa ns[kh xbZ o`f) dk mŸkj Çgn egklkxj ds xeZ 
gksus ij xgjk vlj iM+rk gSA 
https://doi.org/10.5194/egusphere-egu2020-7911

MkW- lh ds mUUkh—”.ku

3-6-3 Hkkjr esa mixzg }kjk ns[ks x, fctyh ds gkWVLikWV vkSj 3-6-3 Hkkjr esa mixzg }kjk ns[ks x, fctyh ds gkWVLikWV vkSj 
m”.kdfVca/kh; nf{k.k Hkkjr esa fctyh dh ifjorZu’khyrkm”.kdfVca/kh; nf{k.k Hkkjr esa fctyh dh ifjorZu’khyrk

Hkkjr esa fctyh dh fo’ks”krkvksa dh tkap mixzg  
vk/kkfjr ykbVÇux besÇtx lsalj ¼,yvkbZ,l½ vkSj tehu  
vk/kkfjr bafM;u ykbVÇux fMVsD’ku usVodZ ¼vkbZ,yMh,u½ 
ds lkFk dh tkrh gSA ,yvkbZ,l voyksduksa ls ladsr 
feyrk gS fd ledkfyd ekSle iz.kkyh Hkkjr esa fctyh ds 

fo’ys”k.k MsVklsV ds chp lglaca/k ls irk pyrk gS 
fd bZvkj,5 MsVk esa nf{k.kh if’Pkeh ?kkV ds jktey; 
esa csgrj vLFkk;h DykmM doj folaxfr ¼0-8½ gSA lHkh 
iqu% fo’ys”k.k MsVklsV lhyksehVj fVIif.k;ksa ds lkFk  
egRoiw.kZ lglaca/k ¼0-01 Lrj½ fn[kkrs gSaA vkj,e,lbZ 
¼lglaca/k½ rVh; {ks= esa mPp ¼fupyk½ gSA blds vykok] 
nksuksa LFkkuksa esa ,d yach vof/k ds DykmM doj VªsaM 
¼1985&2016½ dh x.kuk cgq iqu% fo’ys”k.k vkSj baVjus’kuy 

fp= 3-6-2-1 % fofHkUUk iqu% fo’ys”k.k vkSj voyksdu MsVk lsV ds 
fy, rVh; vkSj if’Pkeh ?kkV LFkkuksa esa DykmM doj esa nh?kZdkfyd 
#ÖkkuA

fp= 3-6-3-1 % ¼d½ pj.k dks.k ¼vf/kdre fctyh dh ?kVuk dk le;½ ¼[k½ ,yvkbZ,l mPp ladYi izfr ?kaVk fctyh tyok;q foKku ij nSfud 
gkeksZfud fo’ys”k.k }kjk vk;keA ¼x½ pj.k dks.k ¼?k½ vkbZ,yMh,u MsVk ¼2014&16½ esa nSfud gkeksZfud fo’ys”k.k }kjk leÖkk;k x;k vk;keA
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3-6-4- vk;uksLQsfjd f’k[kj ij 2018 eaxy oSf’od /kwy 3-6-4- vk;uksLQsfjd f’k[kj ij 2018 eaxy oSf’od /kwy 
rwQku dk izHkko % ,d QksVksdSfedy ekWMy dk mi;ksx rwQku dk izHkko % ,d QksVksdSfedy ekWMy dk mi;ksx 
dj ,d v/;;udj ,d v/;;u

eaxy xzg ij lkSj eaMy esa lcls cM+h /kwy Hkjh vka/kh gS] 
tks dHkh&dHkkj vkrh gS ysfdu xzg dh lrg dks vLi”V 
djus esa l{ke gksrh gS vkSj dbZ eghuksa rd pyrh gSA 
bl rjg dh xzg&?kweus okyh /kwy dh ?kVuk,a eaxy xzg 
ds ok;qeaMy dh lHkh ijrksa dks izHkkfor djrh gSa] lcls 
mYys[kuh; izHkko ok;qeaMyh; /kwy yksÇMx ds ek/;e ls 
rhoz lkSj rki ds dkj.k rVLFk okrkoj.k dk foLrkj gSA 
urhtru] vk;uksLQh;j dk f’k[kj] tgka IykTek ?kuRo vf/
kdre gksrk gS] vf/kd ÅapkbZ rd c<+ tkrk gSA ,slh oSf’od 
rwQku ?kVuk twu 2018 esa eaxy xzg ij gqbZ vkSj 2&3 ekg 
rd pyhA bl ?kVuk ds nkSjku eaxy xzg ds vk;uksLQsfjd 
f’k[kj ds varfj{k ;ku ds voyksdu T;knkrj mŸkjh  
xksyk/kZ rd gh lhfer Fks tgka rwQku dh mRifŸk gqbZ Fkh vkSj 
nf{k.kh xksyk/kZ ¼,l,p½ esa dsoy cgqr lhfer voyksdu 
miyC/k gSaA orZeku v/;;u esa] ge tkap djrs gSa fd 2018 
esa oSf’od rwQku dh ‘kq#vkr ds pj.k ds nkSjku xzg ds 
,l,p esa vk;uksLQh;j dh pksVh dSls fHkUUk FkhA geus ik;k 
fd pksVh dh ÅapkbZ esa 7&10 fdeh dh o`f) gqbZ gSA blds 
vykok] ge fjiksVZ djrs gSa fd izfrfØ;k rRdky ugha Fkh] 
cfYd ,l,p ds vk;uksLQsfjd f’k[kj ÅapkbZ esa o`f) ds 
fy, yxHkx 22&26 fnuksa dk le; yxkA

;g dke MkW- varfj{k HkkSfrdh iz;ksx’kkyk] oh,l,llh dh fLerk oh- 
Fkaih] MkW- HkkSfrd vuqla/kku iz;ksx’kkyk] vgenkckn ds vfuy Hkkj}
kt vkSj MkW- ok;qeaMyh; vkSj varfj{k HkkSfrdh ds fy, iz;ksx’kkyk ds 
ft+;kgqvk Qsax] dksyksjkMks fo’ofo|ky;] cksYMj] ;w,l,A

https://doi.org/10.1029/2021JE006823

MkW- o`ank eqdqanu

vu
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f/k
;k
a

vu
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kku
 x

fr
fo
f/k
;k
a izeq[k ;ksxnkudrkZ gSa] fo’ks”k :i ls ns’k ds vDlj fctyh 

izHkkfor {ks=ksa ¼;kuh] fctyh ds gkWVLikWV½ esaA if’Pkeh 
fo{kksHk ¼vfr m”.kdfVca/kh; mRifŸk ds lkFk e/;&{kksHkeaMy 
iz.kkyh½ fgeky; ¼93 izfr’kr½ esa fctyh dk lcls cM+k 
;ksxnkudrkZ gSa] tcfd m”.kdfVca/kh; pØokrh rwQku vkSj 
fuEu ncko iz.kkyh ¼ewy :i ls egklkxjh;½ iwohZ Hkkjr 
¼43 izfr’kr½ ds dqN Hkkxksa esa izeq[k fctyh ;ksxnkudrkZ 
gSaA fupys {kksHkeaMyh; VªQ ns’k ds vU; gkWVLikWV~l esa 
fctyh fxjus dk ;ksxnku djrs gSaA bl v/;;u us] igyh 
ckj] e/; Hkkjrh; {ks= ¼65 & 87 fMxzh iwoZ] 18&27 fMxzh 
mÙkj½  esa lfØ; ekulwu l=ksa ls igys egRoiw.kZ :i ls 
mPp fctyh xfrfof/k dh ?kVuk dh lwpuk nhA blfy,] 
ekulwu dky dh fo’oluh; Hkfo”;ok.kh esa mixzg vk/kkfjr 
fctyh izs{k.kksa dk mi;ksx djus dh laHkkouk dh vkSj tkap 
djus dh vko’;drk gSA nSfud fctyh&¶yS’k ?kuRo dk 
v/;;u djus ds fy, gkeksZfud fo’ys”k.k dk mi;ksx fd;k 
x;k FkkA fctyh xfrfof/k dk vf/kdre euk;k ekudh—r 
nSfud vk;ke 0-35 Fkk] vkSj vf/kdre leÖkkbZ xbZ nSfud 
fHkUUkrk 15 izfr’kr FkhA blds vykok] geus vkbZ,yMh,u 
MsVk vkSj ,yvkbZ,l voyksduksa dh rqyuk dh] vkSj fctyh 
ifjorZu’khyrk ds ckjs esa vPNk leÖkkSrk ik;kA ,yvkbZ,l 
MsVk esa m”.kdfVca/kh; nf{k.k&if’Pkeh Hkkjr ¼,lMCY;wvkbZ½ 
esa okf”kZd fctyh xfrfof/k esa o`f) fn[kkbZ] vkSj ifj.kkeksa 
us ;g Hkh lqÖkko fn;k fd bZ1 uhuks vkSj udkjkRed Çgn 
egklkxj f}/kzqoh; vof/k ds nkSjku] ,lMCY;wvkbZ vkSlr ls 
vf/kd fctyh dh xfrfof/k dk vuqHko djrk gSA

;g dke lquhy iokj vkSj oh- xksiky—”.ku ¼Hkkjrh; m”.kdfVca/kh; 
ekSle foKku laLFkku] iq.ks½ ds lg;ksx ls fd;k x;k FkkA

https://doi.org/10.1016/j.asr.2021.04.009

MkW- lh- ds- mUUkh—”.ku
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4- vuqla/kku mRiknu4- vuqla/kku mRiknu

4-1 izdk’ku  4-1 izdk’ku  

4-1-1 if=dkvksa esa 4-1-1 if=dkvksa esa 

1- vuar feJk] vf’ou flag] lqjs’k ckcw] Mh-,l-]lqjs’k ckcw] Mh-,l-] foØkar tSu] fefFkyk oekZ] c`ts’k ds- caly] euh”k dqekj ¼2020½- lsfMesaV 
,.M lcejhu xzkmaM okWVj fMLpktZ esfM,fVM vklsZfud ¶yDl buVw n cs vkWQ caxky] bafM;k % ,u ,izsly - djaV 
iY;w’ku fjiksV~lZ] okW- 6 ¼3½] ihih- 206&216- https://doi.org/10.1007/s40726-020-00154-4

2- vuwi] Vh- vkj-] ‘khyk uk;j] ,y-] çlkn] vkj-] jsth Jhfuokl] jkepanzu] ds- ds-] çdk’k] Vh-,u-]vuwi] Vh- vkj-] ‘khyk uk;j] ,y-] çlkn] vkj-] jsth Jhfuokl] jkepanzu] ds- ds-] çdk’k] Vh-,u-] cky —”.ku uk;j] 
Vh-,e- ¼2020½- yksdyh ,.M fjeksVyh tujsfVM foaM osOt+ bu n lnuZ osLVuZ ‘ksYQ lh vkWQ bafM;k- tuZy vkWQ 
dkWLVy fjlpZ] Lis’ky b’kw 89] ihih- 77&83- https://doi.org/10.1007/s40726-020-00154-4

3- vuq”kk lR;ukFk] Fkkjk oh- çHkk] lqHkkjrh pkS/kjh] ckykth] ch-] jsf’e] bZ- ,-jsf’e] bZ- ,-] vkuan dqekj dfjiksV ¼2021½- bosY;w,’ku 
vkWQ ihch,y iSjkehVjkbts’ku LdhEl vxsaLV Mk;jsDV vkWCtosZ’kUl M~;wfjax , ySaM fMizs’ku vksoj lsaVªy bafM;k- 
fFk;ksjsfVdy ,.M ,Iyk;M DykbesVksykWth] okW- 144 ¼1&2½] ihih- 253&271- https://doi.org/10.1007/s00704-
021-03532-0

4- v#yckykth] ih-] in~eyky] Mh-] ek;k] ds-v#yckykth] ih-] in~eyky] Mh-] ek;k] ds- ¼2020½- bEiSDV vkWQ vcZukbts’ku ,.M ySaM ljQsl VsEizspj psaftl bu 
, dkWLVy Vkmu bu dsjy] bafM;k- ,uok;ZuesaVy vFkZ lkbal] okW- 79 ¼17½] vkVZ- 400- https://doi.org/10.1007/

s12665-020-09120-1

5 v#y ckykth] ih-] mikluk ,l- cuthZ] in~e yky] Mh-] ek;k] dv#y ckykth] ih-] mikluk ,l- cuthZ] in~e yky] Mh-] ek;k] ds- s- ¼2021½- flXusplZ vkWQ ysV DokVZujh ySaM&lh 
baVjSD’ku ,.M ySaMQkWeZ Mk;usfeDl ,ykWUx lnuZ dsjy dkWLV] ,lMCY;w bafM;k- DokVZujh baVjus’kuy] okW- 575&576] 
ihih- 270&279- https://doi.org/10.1016/j.quaint.2020.05.011

6- cksjSgk] lh- ds-] dqekj cVqd tks’kh] dqekj cVqd tks’kh] ,aMª;w lh- dsj] ik/kh] ts- ds-] feJk] ,l-,l-] jf’e panu ¼2020½- QhYM] isVªksxzkfQd 
,.M ft;ksdSfedy dSjsDVjkbtsfLVd vkWQ L;wY;k ,Ydsykbu dkWEIysDl bu n dkosjh ‘kh;j tksu ¼lh,ltsM½] 
lnuZ bafM;k % bEIyhds’kUl QkWj isVªkstsusfll- tuZy vkWQ vFkZ flLVe lkbal-] okW- 129 ¼1½] vkVZ- 111- https://doi.

org/10.1007/s12040-020-1369-1

7- panz’ks[kj] ,u- ih-] vdkZ j‚;vdkZ j‚; ¼2020½- bfEizaV~l vkWQ luLikWV lkbfdy vkWu ukWeZy ,.M ,CukWeZy ft;kseSXusfVd 
QhYM~l % dsl LVMh ÝkWe ,DosVksfj;y ,.M yks ysfVV~;wM lkbV~l vkWQ bafM;k- tuZy vkWQ ft;ksfQftdy fjlpZ 
% Lisl fQftDl] okW- 125 ¼12½] vkVZ- bZ2020ts,028464- https://doi.org/10.1029/2020JA028464

8- fpUe; ‘kkg] mikluk ,l- cuthZmikluk ,l- cuthZ] panuk] ds- vkj-] jfo Hkw”k.k ¼2020½- 210ihch MsfVax vkWQ fjlsaV vkWQ fjlsaV 
lsMhesaV~l ÝkWe n dkWfUVusaVy ‘ksYQ vkWQ osLVuZ bafM;k % QSDVlZ ba¶yq,aflax lsfMesaVs’ku jsV~l- ,uok;ZUkesaVy ekWfu-
Vfjax ,.M vlslesaV- okWy- 192 ¼7½] vkVZ 468- https://doi.org/10.1007/s10661-020-08415-x 

9- xk;=h] ,l-] vuwi —”.ku] ds-] —”.k dqekj] ,-] fo”.kq ek;k] Vh- ,e-] ohuw oh- nso] flfcu ,aVuh] v#.k] oh- xk;=h] ,l-] vuwi —”.ku] ds-] —”.k dqekj] ,-] fo”.kq ek;k] Vh- ,e-] ohuw oh- nso] flfcu ,aVuh] v#.k] oh- ¼2021½- 
ekWfuVfjax vkWQ gSoh esVy dkafVfeus’ku bu us=korh fjoj csflu % vksojO;w vkWQ ikWY;w’ku bafMlsl ,.M fjLd 
vlslesaV- lLVsuscy okWVj fjlkslZ eSustesaV] okWy- 7 ¼2½] vkVZ 20- https://doi.org/10.1007/s40899-021-00502-2

10- Xyhftu t‚uluXyhftu t‚ulu] lkfuy dqekj oh-] ‘khyk uk;j] ,y‘khyk uk;j] ,y- ¼2020½- vkWD;wjsal vkWQ xzsfoVh ,.M baÝk xzsfoVh osOt+ bu n 
fu;j’kksj fjtu ,V jRukfxjh] osLV dkWLV vkWQ bafM;k- tuZy vkWQ dkWLVy fjlpZ] Lis’ky b’kw 89] ihih- 92&96- 

vuqla/kku mRiknu
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https://doi.org/10.2112/SI89-016.1

11- t;arh] ts- ,y-] uandqekj] oh- ¼t;arh] ts- ,y-] uandqekj] oh- ¼2020½- ¶yqbM baDyqtu LVMht+ Vw fMVjekbu n iSfy;ksVsEizpsj ,.M gkbMªksdkcZu 
DokfyVh bu isVªksyQsjl csflUl- tuZy vkWQ isVªksfy;e lkbal ,.M bathfu;fjax] okWy- 197] vkVZ- 108082- https://

doi.org/10.1016/j.petrol.2020.108082

12- fdj.k dqekj jsìh] ,l-] gjh’k xqIrk] misanz cMhesyk] misanz cMhesyk] osadV jsìh] Mh-] jke eksgu dqjkdYok] nsosanz dqekj ¼2020½- 
,DliksVZ vkWQ ikfVZdqysV vkxZsfud dkcZu ck; n ekmaVsul VªkWfidy fjolZ vkWQ osLVuZ ?kkV~l] bafM;k % osfj,’kUl 
,.M daVªksYl- lkbal vkWQ n VksVy ,uok;ZuesaV] okWy- 751] vkVZ- 142115- https://doi.org/10.1016/j.scito-

tenv.2020.142115

13- —”.k dqekj] ,-] vkfnR;] ,l- ds-]—”.k dqekj] ,-] vkfnR;] ,l- ds-] dUuu] ,u- ¼2021½- ft;ks dSfeLVªh ,.M ,uok;ZuesaVy bEIyhds’kUl vkWQ n fjlsaV 
lsMhesaV~l ÝkWe , VªkWfidy vcZu LekWy dSpesaV fjoj vkWQ lnuZ osLVuZ ?kkV~l] bafM;k- tuZy vkWQ ft;ks lkbal 
fjlpZ] okWy- 6 ¼1½] ihih 57&67

14- —”.kk vkj- çlkn] v#.k] Vh- ts-] fyfe’kk] ,- Vh-] vuh’k] Vh- Mh-] vfHkyk”kk] ,- ,e-] jsth Jhfuokl—”.kk vkj- çlkn] v#.k] Vh- ts-] fyfe’kk] ,- Vh-] vuh’k] Vh- Mh-] vfHkyk”kk] ,- ,e-] jsth Jhfuokl ¼2020½-  
osfj,fcfyVh bu n xzsuwyksesfVªd djSDVjkbts’ku vkWQ , VªkWfidy fjoj&,LVkW;& fu;j ‘kksj bdksflLVe ÝkWe bV~l 
lkslZ Vw flad] lkmFkosLV dkWLV vkWQ bafM;k- baVjus’kuy tuZy vkWQ ,IykbM ,uok;ZuesaVy lkbal] okWy- 15 ¼2½] 
ihih- 179&197

15- dqekj cVqd tks’kh] uhykatuk ljdkj] iar] ,u-lh-] uandqekj] oh-] vgen] Vh-] V‚elu] ts-ds- dqekj cVqd tks’kh] uhykatuk ljdkj] iar] ,u-lh-] uandqekj] oh-] vgen] Vh-] V‚elu] ts-ds- ¼2021½- djSDVjkbts’ku 
vkWQ eYVhiy ,filksM vkWQ esYV tujs’ku ÝkWe yksvj ØLV M~;wfjax vfdZ;u ;wftax ,EQhcksy dEiksfl’ku- ,filksM 
tuZy vkWQ baVjus’kuy ft;kslkbal ¼vkbZ;wth,l½- https://doi.org/10.18814/epiiugs/2020/020092

16- dqekj cVqd tks’kh] fdqekj cVqd tks’kh] fouhr xksLokeh] mikluk ,l- cuthZ]mikluk ,l- cuthZ] jfo’kadj ¼2021½- fjlsaV MosyiesaV~l bu baLVªqesaVs’ku ,.M 
bV~l ,Iyhds’kUl bu ,clkWysV MsfVax % fgLVksfjdy ilZisfDVo ,.M vksojO;w- tuZy vkWQ ,f’k;u vFkZ lkbal] okWy- 
211] vkVZ- 104690- https://doi.org/10.1016/j.jseaes.2021.104690

17- dqekjh :ie] foalsaV ,- Qsjj] jkepanzu] ds- ds- foalsaV ,- Qsjj] jkepanzu] ds- ds- ¼2020½- cFkhesVªh ,fLVes’ku ;wftax eYVhLisDVªy bestjh vksoj ,u 
buySaM okWVj ckWMh & oseckukn ysd] dsjy bafM;k- tuZy vkWQ dkWLVy fjlpZ] Lis’ky b’kw 89- ihih- 126&131- 
https://doi.org/10.2112/SI89-021.1

18 dqUgacq] oh-] fou;panzu] ,u-] lqjs’k ckcw] Mh-,l-lqjs’k ckcw] Mh-,l- ¼2021½- LVscy vkblksVksi ,.M estj vk;Ul bu MsflQsfjax n 
gkbMªksdSfedy ,uok;ZuesaV bu n V’kZjh ,DohQk;j flLVe vkWQ dqêukM {ks=] dsjy- tuZy vkWQ n ft;ksykWftdy 
lkslkbVh vkWQ bafM;k] okWy- 97 ¼1½] ihih- 79&84- https://doi.org/10.1007/s12594-021-1628-z

19- yfyrk] ,e-] vfuy dqekj] ds-,l-] uk;j] ds-,e-] /k#ejktu] ,l-] vkjrh dks;y] f’kokuan [kaMky] dkyhjkt] ,l-dkyhjkt] ,l-] 
jktsanz gsxM+s ¼2021½- bosY;w,fVax isMkstsusfll ,.M lkWby vVsjcxZ fyfeV~l QkWj baM~;wflax ySaMLykbM bu n osLVuZ 
?kkV~l] bnqDdh fMfLVªDV vkWQ dsjy] lkmFk bafM;k- uspqjy gStkMZ] okWy- 106 ¼1½] ihih- 487&507- https://doi.

org/10.1007/s11069-020-04472-0

20- e;ad tks’kh] ç’kksHk] ih- vkj-] jktIiu] ,l-] in~ek jko] ch-] vydk xksaM] va’kqeu feJk] ,Y/kksl] ds-] uandqekj] oh-] e;ad tks’kh] ç’kksHk] ih- vkj-] jktIiu] ,l-] in~ek jko] ch-] vydk xksaM] va’kqeu feJk] ,Y/kksl] ds-] uandqekj] oh-] 
V‚elu] ts- ds- V‚elu] ts- ds- ¼2021½- fMVsD’ku vkWQ lkWby ikbIl Fkzw fjeksV lsaflax ,.M bysfDVªdy jsftLVsfoVh eSFkM % bulkbV 
ÝkWe lnuZ osLVuZ ?kkV~l] bafM;k- DokVuZjh baVjus’kuy] okWy- 575&576] ihih- 51&61] https://doi.org/10.1016/j.

quaint.2020.08.021

21- feaVw ,ystkckFk t‚tZ] vf[ky] Vh-] jsE;k] vkj-] jQhd] ,e- ds-] lqjs’k ckcw] Mh-,l- feaVw ,ystkckFk t‚tZ] vf[ky] Vh-] jsE;k] vkj-] jQhd] ,e- ds-] lqjs’k ckcw] Mh-,l- ¼2021½- lcesfju xzkmaMokWVj pktZ 
,.M ,lksfl,fVM U;wfVª,aV ¶yDl ÝkWe lkmFkosLV dkWLV vkWQ bafM;k- esfju ikWY;w’ku cqysfVu] okWy- 162- vkVZ 
111767- https://doi.org/10.1016/j.marpolbul.2020.111767

22- eksgarh] ch-] nkl] ,-] eaMy] vkj-] mikluk ,l- cuthZ] mikluk ,l- cuthZ] vkpk;Z] ,l- ¼2021½- gSoh esaVYl bu lkWby ,.M osxsVs’ku 
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ÝkWe osLVokWVj bfjxsfVM ØkWiySaM~l fu;j vgenkckn] xqtjkr % fjLd Vq g~;weu gsYFk- uspj ,uok;ZuesaV ,.M 
ikWY;w’ku VsDuksykWth- okWy- 20 ¼1½] ihih- 163&175- http://doi.org/10.46488/NEPT.2021.V20I01.017

23- in~ek jko] ch-]in~ek jko] ch-] jfo dqekj] ,e-] nhikadj lSfd;k ¼2020½- lsbfLed ,foMsal QkWj , gkWV easVy Vªkalft’ku tksu csusFk 
vkWQ bafM;u vksdsu ft;ksbM yks- ft;ksdSfeLVªh] ft;ksfQftDl] ft;ksflLVe] okWy- 21 ¼7½] vkVZ- bZ2020thlh009079- 
https://doi.org/10.1029/2020GC009079

24- ikjl vkj- iqtkjh] tSu] oh-] flag] oh-] Jhyk’k] ds-]Jhyk’k] ds-] /;kuh] ,l-] usek] ,e-] oekZ] ih-] dqekj] vkj-] tSu] ,l-] ‘ks[kj] 
,e- ¼2020½- fØfVdy tksu % ,u beftZax fjlpZ ,fj;k QkWj lLVsusfcfyVh- djaV lkbal] okWy- 118 ¼10½] ihih- 
1487&1488

25- iwf.kZek] ;w-] iwf.kZek] ;w-] T;ksfr çdk’k] oh- ¼2020½- gkbfczM ,l,l,&,vkjvkbZ,e,&,,u,u ekWMy QkWj QkWjdkfLVax MSyh 
jSuQkWy- okWVj fjlkslZ eSustesaV] okWy- 34 ¼11½] ihih- 3609&3623-  https://doi.org/10.1007/s11269-020-02638-w

26- çlkn] vkj-] ‘khyk uk;j] ,y-] dqfj;u] ,u- ih-] çdk’k] Vh- ,u- ¼çlkn] vkj-] ‘khyk uk;j] ,y-] dqfj;u] ,u- ih-] çdk’k] Vh- ,u- ¼2020½- ‘kksjykbu bokWY;w,’ku ,ykWUx , Iyslj 
ekbfuax chp vkWQ lkmFk&osLV dkWLV vkWQ bafM;k- tuZy vkWQ dkWLVy fjlpZ] Lis’ky b’kw 89- ihih- 150&157- 
https://doi.org/10.2112/SI89-025.1

27- çlsuthr nkl] ek;k] ds-] in~eyky] Mh- çlsuthr nkl] ek;k] ds-] in~eyky] Mh- ¼2020½- gkbMªks dSfeLVªh] ft;ks FkeksZesVªh ,.M vkWfxZu vkWQ n yks VsEizspj 
FkeZy fLizax vkWQ lkmFk dksad.k fjtu] bafM;k- ft;ksFkesZfVDl] okWy- 90- vkVZ- 101997- https://doi.org/10.1016/j.

geothermics.2020.101997 

28- jk/kk—”.k] Vh-] vkluqYyk vkj- eksgEen] jk/kk—”.k] Vh-] vkluqYyk vkj- eksgEen] osadVs’ojyq] ,e] lkSE;k] th- ,l-lkSE;k] th- ,l- ¼2020½- yks ft;kseSXusfVd QhYM LVsaªFk 
M~;wfjax ,aM&ØsVsfl;l fMdsu okWydSfuTe ,.M gksy easVy daosD’ku- lkbafVfQd fjiksV~lZ] okWy- 10 ¼1½] vkVZ- 10743- 
https://doi.org/10.1038/s41598-020-67245-6 

29- jk/kk—”.k] Vh-] jk/kk—”.k] Vh-] V‚elu] ts- ds-] panzk] vkj-] jke—”.k] p ¼2020½- ft;ks dSfeLVªh vkWQ ,uMCY;w&,lbZ VªsafMax iSfy;ks 
izksVsjkstkWbd esfQd Mkbd baLVªq’kUl bu n cqansy[kaM ØsVu] bafM;k ,.M lc dkWfUVusaVy fyFkksLQsfjd esaVy izkslsl- 
izhdSfEcz;u fjlpZ] okWy- 351] vkVZ- 105956- https://doi.org/10.1016/j.precamres.2020.105956

30- jk/kk—”.k] Vh-]jk/kk—”.k] Vh-] fot; dqekj] ds- ¼2020½- iSfy;ks izksVsjkstksbd esfQd eSXesfVTe bu n bafM;u ‘ksYM % isVªksykWftdy] 
ft;ks dSfedy ,.M FkeZy daLVªsaV~l vkWu izksVsjkstksbd esaVy- ,filksM~l tuZy vkWQ baVjus’kuy ft;kslkbal 
¼vkbZ;wth,l½] okWy- 43 ¼1½] ihih- 187&202- https://doi.org/10.18814/epiiugs/2020/020012

31- jes’k efniYyh] ‘khyk uk;j ,y-] jkepanzu ds- ds-] çdk’k Vh- ,u- jes’k efniYyh] ‘khyk uk;j ,y-] jkepanzu ds- ds-] çdk’k Vh- ,u- ¼2020½- MsoyiesaV vkWQ ohfM;ks ekWfuVfjax flLVe 
QkWj dkWLVy ,Iyhds’kUl- tuZy vkWQ dkWLVy fjlpZ] Lis’ky b’kw 89] ihih- 118&125- https://doi.org/10.2112/https://doi.org/10.2112/

SI89-020.1SI89-020.1

32- jFkh’k dqekj] ,e-] vuwi —”.ku] ds-] jsorh nkl] foesDlu] oh-jFkh’k dqekj] ,e-] vuwi —”.ku] ds-] jsorh nkl] foesDlu] oh- ¼2020½- lhtuy QkbVksIysadVu lDls’ku bu us=korh 
& xq:iq=] dukZVd] bafM;k % LVMh vkWu , Fkzh&Vk;j gkbMªksxzkfQd IysVQkWeZ- ,LVqjkbu] dkWLVy  ,.M ‘ksYQ lkbal] 
okWy- 242] vkVZ 106830- https://doi.org/10.1016/j.ecss.2020.106830

33- la/;k lq/kkdju] g”kZ egknsou] v#.k] oh-] —”.kdqekj] ,-] vuwi —”.ku] ds- la/;k lq/kkdju] g”kZ egknsou] v#.k] oh-] —”.kdqekj] ,-] vuwi —”.ku] ds- ¼2020½- , eYVhosfj,V LVsfVfLVdy ,izksp 
bu ,lsflax n DokfyVh vkWQ iksVscy ,.M bfjxs’ku okWVj ,ufojkWUl vkWQ n us=korh fjoj csflu ¼bafM;k½- xzkma-
MokWVj QkWj lLVsuscy MsoyiesaV] okWy- 11] vkVZ- 100462- https://doi.org/10.1016/j.gsd.2020.100462

34- lsYoe] ,l-] eqFkqdqekj] ih-] Jqfr latho] osadVjkeu] ,l-] pqax] ,l- okbZ-] fcza/kk] ds-] lqjs’k ckcw] Mh- ,l-] eq#xu] lqjs’k ckcw] Mh- ,l-] eq#xu] 
vkj- ¼vkj- ¼2020½- DokafVfQds’ku vkWQ lcesfju xzkmaMokWVj fMLpktZ ¼,lthMh½ ;wftax jsMkWu] jsfM;e VªsllZ ,.M U;wfVª,aV 
buiqV bu iqUukd;ky] lkmFk dkWLV vkWQ bafM;k- ft;kslkbal ÝafV;lZ] okWy- 12 ¼1½] ihih- 29&38- https://doi.

org/10.1016/j.gsf.2020.06.012
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35- ‘kSys’k panzu] ,e- ,l-] ‘kSys’k panzu] ,e- ,l-] jfo] ,-] t‚u] ,l- ,e-] flou] ,l-] vk’kk] ,e- ,l-] eSeu] ih- lh-] dqekj] ds- ts- ,l-] Jqfr] 
,l- ,u- ¼2020½- bdksflLVe dkcZu LVkWd vkWQ flysfDVM eSuxzwo QkWjsLV vkWQ fofiu & dksfpu jhtu] lkmFkosLV 
dkWLV vkWQ bafM;k- osVySaM~l] okWy- 40 ¼6½] ihih- 2263&2273- https://doi.org/10.1007/s13157-020-01365-7

36- flfcu ,aVuh]flfcu ,aVuh] vfuyk vt;u] ohuw oh- nso] g”kZ egknsou] dfyjkt] ,l-] vuwi —”.ku] ds- ohuw oh- nso] g”kZ egknsou] dfyjkt] ,l-] vuwi —”.ku] ds- ¼2020½- ,uok;ZuesaVy 
ba¶yq,al vkWu twIykadVu Mk;oflZVh bu n dojÙkh ySxwu ,.M vkWQ’kksj] y{k}hi vfdZIysft;ks] bafM;k- jhtuy 
LVMht+ bu esjkbu lkbal] okWy- 37] vkVZ] 101330- https://doi.org/10.1016/j.rsma.2020.101330

37- fcu lscsfLV;u] jtuh’k HkwVkuh] Jhfuoklu cky—”.ku] V‚elu] ts- ds-]V‚elu] ts- ds-] vfuy nÙk ‘kqDyk ¼2021½- ft;ksdSfedy ,.M  
vkblksVkWfid  LVMht+ vkWQ iksVsfld xzsukbV ÝkWe n osLVuZ /kkjokj ØsVu] lnuZ bafM;k % bEIyhds’kUl QkWj ØLVy 
fjofdZax bu n fu;ksvkfdZ;u - ft;ksykWftdy tuZy] okWy- 56 ¼6½] ihih- 2930&2949- https://doi.org/10.1002/

gj.4085

38- flag] ,e-] flag] ch- ch-] flag] vkj-] misanz] ch-misanz] ch- dkSj] vkj-] fxy] ,l- ,l-] fcLokl] ,e- ,l- ¼2021½- DokafVQkbax 
dksfoM&19 ,uQksLMZ Xykscy psaftl bu ,VeksLQsfjd ikWY;wVsaV~l ;wftax DykmM dEI;wfVax csLM fjeksV lsaflax- fjeksV 
lsaflax ,Iyhds’kUl % lkslkbVh ,.M ,uok;ZuesaV] okWy- 22] vkVZ 100489- http://doi.org/10.1016/j.rsase.2021.100489

39- lqjs’k ckcw] Mh- ,l-] lqjs’k ckcw] Mh- ,l-] vf’ouh [kkaMsdj] panz’ks[kj Hkxr] vf’ou flag] foØkar tSu] fefFkyk oekZ] c`ts’k ds- caly] euh”k 
dqekj ¼2020½- bosY;w,’ku] bQsDV ,.M ;wfVykbts’ku vkWQ lcejhu xzkmaM okWVj fMLpktZ QkWj dkWLVy ikWiqys’ku 
,.M bdks flLVe % , Lis’ky bEQsfll vkWu bafM;k dkWLVykbu- tuZy vkWQ ,uok;ZuesaVy eSustesaV] okWy- 277] 
vkVZ- 111362- https://doi.org/10.1016/j.jenvman.2020.111362

40- mikluk ,l- cuthZ] thrw’kkth] v#yckykth] ih-] ek;k] ds-]mikluk ,l- cuthZ] thrw’kkth] v#yckykth] ih-] ek;k] ds-] fo”.kq eksgu] ,l-] nkHkh] ,-ts-] f’koe] ,-] jfo Hkw”k.k] 
in~eyky] Mh- ¼2021½- feM&ysV gksykslsu bokWY;w’kujh fgLVªh ,.M DykbesV fjdaLVªD’ku vkWQ osYyk;kuh ysd] lkmFk 
bafM;k] DokVZujh baVjus’kuy] okWy- 599&600- ihih- 72&94  https://doi.org/10.1016/j.quaint.2021.03.018

41- mikluk ,l- cuthZ] mikluk ,l- cuthZ] jfo Hkw”k.k] dqekj cVqd tks’kh] thrw ‘kkth] dqekj cVqd tks’kh] thrw ‘kkth] fVeksFkh tqy] , ts ¼2021½- gkbMªksfyd osfj,fcfyVh 
M~;wfjax n ykLV Vw feysfu;k ÝkWe n eM¶ysV~l vkWQ nho vkblySaM] osLVuZ bafM;k] ft;ksykWftdy tuZy] okWy- 56 
¼7½- ihih- 3584&3604- https://doi.org/10.1002/gj.4116

42- oanuk] ,e-] oanuk] ,e-]  f’k[kk bZ- t‚u] ek;k] ds-] in~eyky] Mh-t‚u] ek;k] ds-] in~eyky] Mh- ¼2020½- ,uok;ZuesaVy bEiSDV vkWQ Dokfjbax vkWQ fcfYMax 
LVksUl ,.M ysVsjkbV CykWDl % , dEisjsfVo LVMh vkWQ Vw fjoj csflUl bu lnuZ osLVuZ ?kkV~l] bafM;k- ,uok;ZuesaVy 
vFkZ lkbal] okWy- 79 ¼14½] vkVZ- 366- https://doi.org/10.1007/s12665-020-09104-1

43- oanuk] ,e-] oanuk] ,e-] f’k[kk bZ- t‚u] ek;k] ds-] ‘;ke luh] in~eyky] Mh- ek;k] ds-] ‘;ke luh] in~eyky] Mh- ¼2020½- ,uok;ZuesaVy bEiSDV vlslesaV ¼bZvkbZ,½ 
vkWQ gkMZ jkWd Dokfjbax bu , VªkWfidy fjoj csflu & LVMh ÝkWe n ,lMCY;w bafM;k- ,uok;ZuesaVy ekWfuVfjax 
,.M vlslesaV] okWy- 192 ¼9½] vkVZ- 580- https://doi.org/10.1007/s10661-020-08485-x

44- foUlsaV] ,l- th- Vh-] lykgqíhu] ts- ,p-] xksMlu] ih- ,l-] vfHkthr- ,l- vkj-] ukFk] ,- oh-] vuwi —”.ku] ds-vuwi —”.ku] ds- ] 
exs’k] ,u- ,l-] dqekj] ,l- ds-] ewlk] ,l- ,- ¼2021½- ,uok;ZuesaVy QSDVlZ ba¶yq,aflax eSFksukstsfud ,fDVfoVh bu 
Vw daLVªsfLVax VªkWfidy ysd lsMhesaV~l- tuZy vkWQ ,uok;ZuesaVy ck;ksykWth] okWy- 42 ¼2½] ihih- 211&219-  http://

doi.org/10.22438/jeb/42/2/MRN-1413

45- ohuw oh- nso] csfly foYlu] —ik ds- uk;j] flfcu ,aVuh] vuwi —”.ku] ds- ohuw oh- nso] csfly foYlu] —ik ds- uk;j] flfcu ,aVuh] vuwi —”.ku] ds- ¼2021½- fjLikWUl ljQsl ekWMfyax vkWQ 
vkWjsat & th ,MlkWI’kZu vkWu Vw ljQsl VUM jkxh gLd- dksykWbM ,.M baVjQsl lkbal dE;qfuds’kUl] okWy- 41] 
vkVZ- 100363- https://doi.org/10.1016/j.colcom.2021.100363

4-1-2 lEesyu dh dkjZokbZ esa4-1-2 lEesyu dh dkjZokbZ esa

1- vkfnR;] ,l- ds-] —”.kdqekj] ,-] lq/khj dqekj] vuwi —”.ku] ds- ¼2021½- gkbMªks dSfeLVªh ,.M LVscy vkblksVksi 
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dSjsDVjkbtsfLVd vkWQ xzkmaM okWVj bu n vij fjpl vkWQ isfj;kj fjoj] lnuZ osLVuZ ?kkV~l] bafM;k- vkWQ n 
bafM;u us’kuy xzkmaM okWVj dkWUÝsal ¼vkbZ,uthMCY;wlh& 2021½] vkWuykbu] 22&24 ekpZ 2021] ist 24 

2- v#.k] oh-] ckeaMyk Lusgk] flfcu ,aVuh] ohuw oh- nso] —”.kdqekj] ,-] vuwi —”.ku] ds- ¼2020½- ,uok;ZuesaVy 
vlslesaV vkWQ isfj;kjfjoj fon fjQjsal Vw n bY;wj  baMfLVª;y gc bu dsjy] lkmFk bafM;k- izkWd- vkWQ baVjus’kuy 
dkWUÝsal vkWQ okWVj fjlkslZ ¼vkbZlhMCY;wvkj&2020½ vkWxZukbTM ck; lsaVªy ;wfuoflZVh vkWQ dukZVd] vkWuykbu] 
16&17 vDrwcj 2020 

3- thuq tksl] —”.k dqekj] ,-] vuwi —”.ku ds- ¼2021½- bEiSDV~l vkWQ dsjy ¶ywM 2018 vkWu xzkmaMokWVj L;wVsfcfyVh 
bu fjoy isfj;kj yksvj csflu ;wftax thvkbZ,l csLM MCY;wD;wvkbZ ekWMy- izkWd- vkWQ baVjus’kuy dkWUÝsal vkWu 
pSysaftl vkWQ fMLtkLVlZ % osY;wjsfcfyVh] ,MkI’ku ,.M fjlkbysal vkWxZukbTM ck; lsaVj QkWj fMLtkLVj eSUkstesaV] 
fMikVZesaV vkWQ ft;ksxzkQh] QSlsfyVh vkWQ uspqjy lkbal] tkfe;k fefy;k bLykfe;k] ubZ fnYyh] vkWuykbu] 2&3 
ekpZ 2020] ihih 56&57

4- uandqekj] oh-] t;arh] ts-,y-] f’kYikFkadu] f’kofç;k] ,l- ¼2020½- ¶yqbM baDyqtu LVMht+ Vw fMVjekbu isfy;ksVsEizspj- 
izkWd- vkWQ 6Fk ‘kh;j tksu ,.M ØLVy CykWd vkWQ lnuZ bafM;k dkWUÝsal vkWxZUkkbTM ck; fMIkkVZesaV vkWQ ft;ksykWth] 
;wfuoflZVh vkWQ dsjy] 05&12 uoEcj 2020] okWy- 6] ih32] vkbZ,lch,u 978&81&937053&2&2

5- in~ek jko] ch- ¼2020½- , eSVysc dksMZ Vw fMflQj n yksojekWLV esaVy ¼Mh** ys;j½ ,aVhLVªkWQh- izkWd-  vkWQ n ,th;w 
QkWy ehfVax 2020] vkWuykbu] 10&17 fnlEcj 2020 

6- jes’k efniYyh] ‘khyk uk;j] ,y-] #bZ rkcksjnk ¼2020½- ihvkbZ&dkWlekWl % ,u vksiu&lkslZ ikbFkkWu csLM gkb 
LihM dkWLVy ohfM;ks ekWfuVfjax flLVe- izkWd- vkWQ n bZth;w tujy vlsEcyh 2020] vkWuykbu] 4&8 ebZ 2020] 
bZ;wth2020&12879 https://doi.org/10.5194/egusphere-egu2020-12879

7- j?kquk/k] ds-] flfcu ,aVuh] ohuw oh- nso] —”.kdqekj] ,-] vuwi —”.ku] ds- ¼2020½- fMxzsMs’ku vkWQ okWVj fjlkslZ M~;w Vw 
,xzhxsV Dokfjbax bu n ,dsudksfoy fjoj csflu] iBkuefFkêk fMfLVªDV] lkmFk osLVuZ ?kkV] dsjy] Hkkjr- izkWd- vkWQ 
baVjus’kuy dkWUÝsal vkWu okWVj fjlkslZ ¼vkbZlhMCY;wvkj&2020½ vkWxZukbTM ck; lsaVªy ;wfuoflZVh vkWQ dukZVd] 
vkWuykbu] 16&17 vDrwcj 2020

8- ‘khyk uk;j] ,y-] Lokfr —”.kk] ih-,l-] çlkn] vkj-] frtw vkbZ- oxhZl ¼2020½- , fØfVdy ,Dt+kfeus’ku vkWQ n 
¶yqfMax ,.M bV~l bEiSDV vkWu n equjks vkblySaM bu lkmFkosLV bafM;k- izkWd- vkWQ n bZth;w tujy vlsEcyh 
2020] vkWuykbu] 4&8 ebZ 2020] bZth;w2020&21525- https://doi.org/10.5194/egusphere-egu2020-21525

9- f’kYikFkadu] t;arh] ts- ,y-] f’kofç;k] ,l-] uandqekj] oh- ¼2021½- ,ukykbfll vkWQ gkbMªksdkcZu ¶yqbaM baDyqtu 
;wftax ukWu & fMLVªfDVo ¶yqbM baDyqtu VsfDuDl- izkW- vkWQ 33Fk dsjy lkbal dkWUxzsl] 25&30 tuojh 2021] ist 
19

10- Jhfcu] lh-] in~ek jko] ch-] V‚elu] ts- ds- ¼2020½- esaVy fMQkWesZ’ku csusFk n lnuZ ikVZ vkWQ osLVuZ ?kkV~l- izkWd- 
vkWQ n ,th;w QkWy ehfVax 2020] vkWuykbu] 01&17 fnlEcj 2020

11- lqjs’k] Vh-] in~e jko] ch- ¼2020½- fllsfed dSjsDVjkbtsfLVDl vkWQ ,Echxqvl ‘kh;j tksu vkWQ lnuZ xzsuwykbV VsjsZu 
;wftax fMQjsaf’k;y Vªsoy Vkbe jslhM~;wYl- izksd- vkWQ n 6Fk ‘kh;j tksUl ,.M ØLVy CykWd vkWQ lnuZ bafM;k 
dkWUÝsal fjXukWbTM ck; fMIkkVZesaV vkWQ ft;ksykWth] ;wfuoflZVh vkWQ dsjy] 05&12 uoEcj 2020] okW- 6] ist- 17] 
vkbZ,lch,u 978 & 81& 937053&2&2

vuqla/kku mRiknu
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12- mUuh —”.ku] lh- ds- ¼2020½- , LVMh vkWu DykmM doj bu jhuykbfll MsVklsV bu VªkWfidy lkmFk bafM;k- izksd- 
vkWQ n bZth;w tuZy vlsEcyhn 2020] vkWuykbu] 4&8 ebZ 2020] bZth;w 2020&7911- https://doi.org/10.5194/

egusphere-egu2020-7911

13- mikluk ,l- cuthZ] Hkw”k.k] vkj-] in~eyky] Mh- ¼2020½- gkbMªksDykbesV osfj,fcfyVh M~;wfjax n ykLV Vw feysfu;k 
,.M bfEizaV~l vkWQ QksflZax QSDVlZ % , LVMh ÝkWe osLVuZ bafM;k- vksdsu Mk;tsLV & DokVZyhZ U;wySVj vkWQ n vksdsu 
lkslkbVh vkWQ bafM;k] okWy- 7 ¼2½] ihih- 04&10

14- misanz cMhesyk] lhck euksgj] ,s’o;kZ] ,-] ohuw oh- nso] vuwi —”.ku] ds- ¼2020½- eSdsfuTe daVªksfyax n dSfedy osnfjax 
¶yDl ,.M vkWDlhtu datI’ku jsV QkWj dkosjh fjoj] lkmFk bafM;k % jksy vkWQ lSdaMjh lkWby feujy ¼bu osnMZ 
izksQkbYl½ oflZl izkbejh feujy ,.M ,aFkzksikstsfud lkslZ- izkW- vkWQ n bZth;w tuZy vlsEcyh 2020] vkWuykbu] 4&8 
ebZ 2020] https://ui.adsabs.harvard.edu/abs/2020EGUGA..22.6573U

4-2 iqLrd @laikfnr laLdj.k @ eksuksxzk¶l4-2 iqLrd @laikfnr laLdj.k @ eksuksxzk¶l

1- xk;=h] ,l-] —”.kdqekj] ,-] nsoh panuk] ds-] flfcu ,aVuh] ohuw oh- nso] v#.k] oh-] vuwi —”.ku] ds- xk;=h] ,l-] —”.kdqekj] ,-] nsoh panuk] ds-] flfcu ,aVuh] ohuw oh- nso] v#.k] oh-] vuwi —”.ku] ds- ¼2021½- us=korh 
unh csflu] dukZVd] Hkkjr esa ty lalk/kuksa dh xq.koÙkk dk vkdyu djus esa cgqfHkUu:ih lkaf[;dh; midj.k & 
v/kZ&’kq”d {ks= esa Hkwty lalk/ku fodkl vkSj ;kstuk] fLçaxj baVjus’kuy ifCyf’kax] ikaMs] lhch] eksgjhj] ds- ,u- 
¼laik-½- vkbZ,lch,u % 978&3&030&68123&4] v/;k; 16] ihih- 315&334- https://doi.org/10.1007/978-3-030-

68124-1_16

2- dfyjkt] ,l-] jkepanzu] ds-ds-]dfyjkt] ,l-] jkepanzu] ds-ds-] panz’ks[kj] ,u- ¼2020½- nf{k.k Hkkjr esa rVh; i;kZoj.kh; Hks|rk dh e‚Mfyax 
% fjeksV lsaflax vkSj thvkbZ,l dk mi;ksx djrs gq, ,d cgq iSjkehfVªd –f”Vdks.k & egklkxj vkSj rVh; 
okrkoj.k dk fjeksV lsaflax] ,Ylsfo;j fyfeVsM] jkuh] ,e-] dkyhjkt] ,l] jgeku] ,l] dqekj] ih- ] lTtkn] ,p-  
¼laik-½- vkbZ,lch,u % 978&0&12&819604&5-] v/;k; 14] ihih- 225&249- https://doi.org/10.1016/B978-0-12-

819604-5.00014-7

3- dfyjkt] ,l-] jkepanzu] ds-ds-]dfyjkt] ,l-] jkepanzu] ds-ds-] panz’ks[kj] ,u- ¼2020½- la’kksf/kr lhohvkbZ e‚My dk mi;ksx djrs gq, leqnz ds 
Lrj esa o`f) vkSj rVjs[kk {kj.k ds fy, rVh; Hks|rk dh e‚Mfyax & egklkxj vkSj rVh; okrkoj.k dk fjeksV 
lsaflax] ,Ylsfo;j fyfeVsM] jkuh] ,e-] dkfyjkt] ,l] jgeku] ,l] dqekj] ih-] lTtkn] ,p- ¼laik-½- vkbZ,lch,u % 
978&0&12&819604&5-] v/;k; 18] ihih- 315&340- https://doi.org/10.1016/B978-0-12-819604-5.00018-4 

4- dfyjkt] ,l-] jkepanzu] ds-ds-] dfyjkt] ,l-] jkepanzu] ds-ds-] iou dqekj ¼2020½- nf{k.kh Hkkjrh; virV esa rjax ÅtkZ ?kuRo vkSj rVorhZ /kkjk 
osx ds LFkkfud&vLFkk;h ifjorZu’khyrk ds fy, egklkxj fjeksV lsaflax & egklkxj vkSj rVh; okrkoj.k dk fjeksV 
lsaflax] ,Ylsfo;j fyfeVsM] jkuh] ,e-] dfyjkt] ,l] jgeku] ,l] dqekj] ih- lTtkn] ,p- ¼laik-½- vkbZ,lch,u% 
978&0&12&819604&5-] v/;k; 4] ihih- 47&63 https://doi.org/10.1016/B978-0-12-819604-5.00004-4

5- dfyjkt] ,l-] jkepanzu] ds-ds-]dfyjkt] ,l-] jkepanzu] ds-ds-] ç’kkar ?knsbZ] lqykspuk ‘ks[kj ¼2020½- ç’kkar ?knsbZ] lqykspuk ‘ks[kj ¼2020½A ySaMlSV 
8 vks,yvkbZ bestksa dk mi;ksx djrs gq, nf{k.kh Hkkjrh; rVh; ty {ks= esa QkbVksIykadVu ¼lh,p,y&,½ 
ck;ksekl dh ekSleh Hkfo”;ok.kh gsrq egklkxj fjeksV lsaflax & egklkxj vkSj rVh; okrkoj.k dk fjeksV lsaflax] 
,Ylsfo;j fyfeVsM] jkuh] ,e-] dkyhjkt] ,l] jgeku ] ,l-] dqekj] ih-] lTtkn] ,p- ¼laik-½- vkbZ,lch,u % 
978&0&12&819604&5-] v/;k; 3] ihih- 31&46- https://doi.org/10.1016/B978-0-12-819604-5.00003-2

6- dfyjkt] ,l-] jkepanzu] ds-ds-] dfyjkt] ,l-] jkepanzu] ds-ds-] ç’kkar ?knsbZ] lqykspuk ‘ks[kj ¼2020½- leqnzh ty yo.krk vkSj bldh ekSleh 
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ifjorZu’khyrk dk egklkxj fjeksV lsaflax % ySaMlSV 8 vks,yvkbZ bestksaa dk mi;ksx djrs gq, nf{k.kh Hkkjrh; rVh; 
ty dk ,d izdj.k v/;;u & egklkxj vkSj rVh; okrkoj.k dk fjeksV lsaflax] ,Ylsfo;j fyfeVsM] jkuh] ,e-] 
dkyhjkt] ,l] jgeku] ,l-] dqekj] ih-] lTtkn] ,p- ¼laik-½A vkbZ,lch,u % 978&0&12&819604&5-] v/;k; 5] 
ihih- 65&81- https://doi.org/10.1016/B978-0-12-819604-5.00005-6

7- dfyjkt] ,l-] jkepanzu] ds- ds-] dfyjkt] ,l-] jkepanzu] ds- ds-]  ç’kkar ?knsbZ] lqykspuk ‘ks[kj ¼2020½- ySaMlSV 8 vks,yvkbZ@ VhvkbZvkj,l bestksa 
dk mi;ksx djrs gq, nf{k.kh Hkkjrh; rVh; ty esa leqnz dh lrg ds rkieku dh ekSleh ifjorZu’khyrk & egklkxj 
vkSj rVh; okrkoj.k dk fjeksV lsaflax] ,Ylsfo;j fyfeVsM] jkuh]  ,e-] dkyhjkt] ,l] jgeku] ,l] dqekj] ih-] 
lTtkn] ,p- ¼laik-½- vkbZ,lch,u % 978&0&12&819604&5-] v/;k; 16] ihih- 277&295 https://doi.org/10.1016/

B978-0-12-819604-5.00016-0  

8- dfyjkt] ,l-] jkepanzu] ds- ds-]dfyjkt] ,l-] jkepanzu] ds- ds-]  ç’kkar ?knsbZ] lqykspuk ‘ks[kj ¼2020½- ySaMlSV 8 vks,yvkbZ bestksaa dk mi;ksx djrs 
gq, nf{k.kh Hkkjrh; rVh; ty {ks= esa fuyafcr ryNV ifjorZu’khyrk dk egklkxj fjeksV lsaflax & egklkxj vkSj 
rVh; okrkoj.k dk fjeksV lsaflax] ,Ylsfo;j fyfeVsM] jkuh] ,e-] dkyhjkt] ,l] jgeku] ,l] dqekj] ih-] lTtkn] 
,p- ¼laik-½- vkbZ,lch,u % 978&0&12&819604&5-] v/;k; 17] ihih- 297&313- https://doi.org/10.1016/B978-0-

12-819604-5.00017-2

9- —”.kdqekj] ,-] vkfnR;] ,l- ds-] dfyjkt] ,l-] vuwi —”.ku] ds-] thuq tksl—”.kdqekj] ,-] vkfnR;] ,l- ds-] dfyjkt] ,l-] vuwi —”.ku] ds-] thuq tksl ¼2020½- fjeksV lsaflax vkSj thvkbZ,l 
rduhdksa dk mi;ksx dj v”VeqMh >hy esa fuyafcr ryNV ,dkxzrk vkSj Hkkjh /kkrq forj.k dk ewY;kadu] Hkkjr ds 
nf{k.k&if’peh rV esa ,d jkelj lkbV & egklkxj vkSj rVh; okrkoj.k dk fjeksV lsaflax] ,Ylsfo;j fyfeVsM] 
jkuh] ,e-] dkyhjkt] ,l- ] jgeku] ,l-] dqekj] ih-] lTtkn] ,p- ¼laik-½- vkbZ,lch,u % 978&0&12&819604&5-] 
v/;k; 15] ihih- 251&275- https://doi.org/10.1016/B978-0-12-819604-5.00015-9

10- e;ad tks’kh] vydk xksaM] ç’kksHk ih- jktu] jktIiu] ,l-] in~ek jko] ch-] uandqekj] oh- e;ad tks’kh] vydk xksaM] ç’kksHk ih- jktu] jktIiu] ,l-] in~ek jko] ch-] uandqekj] oh- ¼2020½A mi lrg xqgk 
dk irk yxkus gsrq fo|qr çfrjks/kdrk losZ{k.k dk egRo vkSj lhek % nf{k.kh if’peh ?kkV] Hkkjr ls ,d izdj.k 
v/;;u & dEI;wVs’kuy ft;ks fQftDl dh ewy ckrsa] ,Ylsfo;j fyfeVsM] leqbZ] ih] fMDlu] ch-] cqbZ] Mh-Vh-  
¼laik-½-] vkbZ,lch,u % 978&0&12&820513&6] v/;k; 5] ihih- 81&93- https://doi.org/10.1016/B978-0-12-

820513-6.00004-7

11- jQhd] ,e-ds-] jes’ku] ,e-] Jhjkt ,e- ds- jQhd] ,e-ds-] jes’ku] ,e-] Jhjkt ,e- ds- ¼2020½- ?kuh vkcknh okys if’peh rV ifj–’; esa rVh; ikfjfLFkfrd 
ra= dh Hks|rk dks ekiuk] Hkkjr % ,d fjeksV lsaflax ifjçs{; & egklkxj vkSj rVh; okrkoj.k dk fjeksV lsaflax] 
,Ylsfo;j fyfeVsM] jkuh] ,e-] dkyhjkt] ,l] jgeku] ,l] dqekj] ih-] lTtkn] ,p- ¼,M~l½- vkbZ,lch,u % 
978&0&12&819604&5-] v/;k; 13] ihih- 203&224A https://doi.org/10.1016/B978-0-12-819604-5.00013-5

12- jkuh] ,e-] dfyjkt] ,l-]dfyjkt] ,l-] jgeku] ,l-] dqekj] ih-] lTtkn] ,p- ¼laik-½- egklkxj vkSj rVh; okrkoj.k dk fjeksV 
lsaflax ¼i`Foh voyksdu iqLrd J`a[kyk½ ¼2020½A ,Ylsfo;j fyfeVsM vkbZ,lch,u % 978&0&12&819604&5- https://

doi.org/10.1016/C2019-0-00225-7

13- js’keh] vkj-] —”.kdqekj] ,-] vuwi —”.ku] ds- ¼2021½- pydqMh unh csflu] nf{k.kh if’peh ?kkV] Hkkjr dk 
thvkbZ,l&vk/kkfjr ty xq.koÙkk ewY;kadu & v/kZ&’kq”d {ks= esa Hkwty lalk/ku fodkl vkSj ;kstuk] fLçaxj 
baVjus’kuy ifCyf’kax] ikaMs] lh ch] eksgjhj] ds- ,u- ¼,M~l½- vkbZ,lch,u % 978&3&030&68123&4] v/;k; 17] 
ihih- 353&368 https://doi.org/10.1007/978-3-030-68124-1_18
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14- mek eksgu] —”.kdqekj] ,- ¼2021½- dYykM+k csflu] Hkkjr ds nf{k.kh if’peh ?kkVksa esa Hkwty xq.koÙkk dh ekSleh 
fHkUurk & v/kZ&’kq”d {ks= esa Hkwty lalk/ku fodkl vkSj ;kstuk] fLçaxj baVjus’kuy ifCyf’kax] ikaMs] lh ch] eksgjhj] 
ds- ,u- ¼,M~l½A vkbZ,lch,u % 978&3&030&68123&4] v/;k; 17] ihih- 335&352- https://doi.org/10.1007/978-

3-030-68124-1_17

4-3   isVsaV çnku fd;k x;k 4-3   isVsaV çnku fd;k x;k 

1- M‚- ts- ,y- t;arh ¼,ulhbZ,l,l½ vkSj M‚- lqHkk”k ukjk;.ku dks ^^, eYVh LisDVªy fM¶;wl fj¶ysDVsal besftax 
flLVe QkWj Mk;Xuksfll vkWQ vksjy dSfOkVh daSlj** uked ,d vkfo”dkj ds fy, ,d isVsaV çnku fd;k x;k FkkA 
ckSf)d laink Hkkjr] isVsaV la[;k 347763 fnukad 25@09@2020- isVsaV dk;kZy; dk vkf/kdkfjd if=dk] vad la[;k 
40@2020] Hkkx & 11] ihih- 51971-
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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 2020&2021 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/kurVh; {ks= izca/ku

gekjs ns’k ds rVh; {ks=ksa ds rVh; ikfjfLFkfrdh ra=] rVh; vkdkfjdh vkSj vkthfodk lalk/kuksa ij rsth ls cnyrs Hkwfe 
mi;ksx ls izfrdwy izHkko gqvk gSA vkcknh dk ,d egRoiw.kZ izfr’kr rVh; {ks= esa jgrk gS( tulkaf[;dh; ncko vkSj 
mPp vkNZFkd vkSj vU; fuokZg xfrfof/k;k¡ rVh; i;kZoj.k dh xq.koŸkk dks [kjkc djrh gSaA ns’k ds rVh; ikfjfLFkfrd 
ra= ds laj{k.k ds fy,] Hkkjr ljdkj us rVh; {ks= esa fofHkUUk xfrfof/k;ksa dks fofu;fer djus ds fy, i;kZoj.k laj{k.k 
vf/kfu;e ¼1986½ ds rgr rVh; fofu;eu {ks= ¼lhvkjtsM½ vf/klwpuk tkjh fd;kA ,ulhbZ,l,l esa lhtsM,e ySc dks 
gkb VkbM ysoy ¼,pVh,y½ vkSj yks VkbM ysoy ¼,yVh,y½ vkSj lacaf/kr rVh; vkdkfjdh ds lhekadu esa lfØ; :Ik 
ls ‘kkfey fd;k x;k gS vkSj jkT; vkSj LFkkuh; Lrjksa ij rVh; {ks= izca/ku ;kstukvksa ¼lhtsM,eih½ vkSj lhvkjtsM eSi 
rS;kj djus ds fy, Hkh rS;kj fd;k x;k gSA orZeku esa] ,ulhbZ,l,l rVh; {ks= izca/ku ds fy, ,pVh,y vkSj ,yVh,y 
ds lhekadu ls lacaf/kr lhvkjtsM ifj;kstukvksa ds fy, ns’k esa izeq[k ,tsalh gSA

o”kZ 2018&19 ds nkSjku] dsjy jkT; vkSj egkjk”Vª ds rhu ftyksa ds fy, lhtsM,eih dks iwjk fd;k x;kA dsjy esa] 10 
rVh; ftys gSa tgka lhvkjtsM ykxw gSA ifj;kstuk eq[; :i ls 1 % 25ds esa lhtsM,eih eSIl dh rS;kjh vkSj 1 % 4 
ds Ldsy esa LFkkuh; Lrj ds lhtsM,e Iyku eSIl dks dSMLVªy csl vkSj losZ IykWV tkudkjh ds lkFk LFkkuh; Lrj ij 
vkosnu ds fy, rS;kj djrh gSA bu jkT;ksa ds fy, mRiUUk Hkw&MsVkcsl dks lR;kfir fd;k x;k gS vkSj us’kuy lsaVj QkWj 
lLVsuscy dksLVy eSustesaV ¼,ulh,llh,e½ }kjk vuqeksfnr vkSj ckn esa i;kZoj.k] ou vkSj tyok;q ifjorZu ea=ky;] 
Hkkjr ljdkj }kjk vuqeksfnr fd;k x;k gSA o”kZ ds nkSjku yxHkx 15 ijke’kZ ifj;kstuk,a iwjh gqbZa vkSj 14 ijke’khZ 
ifj;kstukvksa ds dk;Z izxfr ij gSaA
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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 dh [kjhn dhA [kjhns x, midj.kksa ds fooj.k vkSj mudh izeq[k fo’ks”krk,a uhps  
nh xbZ gSaA  

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 
d{kk 10000 LoPN 
ç;ksx'kkyk

LoPN jlk;u foKku vkSj 
vkblksVksi Hkw&jklk;fud 
v/;;uA

2 
egRoiw.kZ {ks= 
vkWCtosZVjh

çeq[k egRoiw.kZ {ks= ifjorhZ ds 
fujarj MsVk mRiUu djus ds fy,] 
vêkiMh] eqUukj vkSj vnqFkqjkbZ 
esa LFkkfir {ks=h; dk;kZy;A 
lhtsMvks jsu xst] v‚VkseSfVd 
osnj LVs’ku] çksQkby e`nk ueh 
lsalj] fMftVy iSu bosiksfjehVj 
vkSj jsu okWVj dysDVj ls ySl 
gSaA

3 ¼lhtsMvks½ vkSj usVodZ 
ehVj ,th] 
ds,l,Vh

e`nk lar`Ir gkbMªksfyd pkydrk 
ds fu/kkZj.k gsrq ç;ksx’kkyk iSekus 
Lopkfyr lsVvi & feêh ds dksj 
ij fxjus okys flj vkSj fujarj 
‘kh”kZ fof/k;ksa nksuksa dk mi;ksx 
fd;k tkrk gSA

4 
csap V‚i e`nk 
gkbMªksfyd pkydrk 
ehVj 

ehVj bad] 
,l,Vh;wvkjvks

bafQYVªs’ku dh nj vkSj QhYM 
lSpqjsVsM gkbMªksfyd daMfDVfoVh 
ds fu/kkZj.k ds fy, QhYM Ldsy 
v‚VksesVsM lsVviA

ubZ lqfo/kk,a
ubZ lqfo/kk,a
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5 
ryNV çlaLdj.k 
ç;ksx'kkyk 

¶;we gqM] ySfeukj  ¶yks vkSj 
vYVªklksfud Dyhuj ds lkFk 
,d xhyh ç;ksx'kkyk LFkkfir 
dh xbZ gS] tks rVh;] leqnzh vkSj 
ySfDLVªu okrkoj.k ls ryNVh 
vfHkys[kkxkj dk mi;ksx djrs 
gq, iqjk ik"kk.k] iqjk ik"kk.k vkSj 
iSfy;ks leqnz&Lrj ds iqufuZekZ.k 
ij v/;;u djus gsrq LFkkfir dh 
xbZ gSA

6 ;woh&fot&
 f'kesntw@;woh   
 3600 Iyl  

fofdj.k vo'kks"k.k eki dk 
mi;ksx djrs gq, cgq rRo 
fo'ys"k.kA iks"kd rRoksa vkSj /kkr-
qvksa dk ek=kRed vkSj xq.kkRed 
fo'ys"k.kA   

7 
,uvkbZvkj 
LisDVªksQksVksehVj  

 f'kesntw@  
 usDLVª ,Dl 2 

jklk;fud MsfVax ¼Hkw&dkyØe½ 
ds fy, j‚d uewuksa dk cgq&rRo 
fo'ys"k.k ¼çeq[k vkSj Vªsl rRo] 
ch@ chbZ ls ;w rd½A

8 
vYVªk&mPp çn'kZu 
rjy ØkseSVksxzkQh  

 Ldsykj @ 
 lSu$$  

20 feyhyhVj uewus ds lkFk 10 
ikuh dh xq.koÙkk ds ekinaMksa 
dk fo'ys"k.k djus esa l{ke ikap 
vkSj e‚Mîwy ¼dqy {kkjh;rk] 
dqy dBksjrk] DyksjkbM] lYQsV] 
¶yksjkbM½ ds lkFk ekStwnk ç.kkyh 
dks viMsV fd;k x;kA 

ub
Z l

qfo
/kk
,a

ub
Z l

qfo
/kk
,a
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9 fujarj fuxjkuh lsalj 

,ulhbZ,l,l us cksjosy esa fo|qr 
pkydrk vkSj ty Lrj MsVk 
y‚xj ¼v‚ulsV&gkscks y‚xlZ½ 
dks rSukr fd;k] Tokjh; cy ds 
tokc esa rVh; tyHk`r ds O;ogkj 
dks le>us ds fy, rVjs[kk ds 
70 ehVj Hkwfe dh vksj LFkkfir 
fd;kA vksMk;e] odZyk esa pkj 
lsalj rSukr fd, x, Fks] ftlesa 
,d ty Lrj y‚xj ry ij vkSj 
rhu pkydrk lsalj 0 ehVj] 2 
ehVj] vkSj 4 ehVj dh xgjkbZ ls 
4-2 ehVj dh dqy xgjkbZ ds fy, 
FksA ,lthMh ifj;kstuk ds rgr 
MsVk [kjhn vkSj ewY;kadu çxfr 
ij gSA 

10 

,p,lhihvks] jktey;] 
eqUukj esa ekbØksoso 
jsfM;ksehVj dks laof/kZr 
fd;k x;kA

vkjihth 
jsfM;ksehVj 
HkkSfrdh 
th,ech,p@
vkjihth&
gsVizks 

ok;qeaMyh; rkieku] vknzZrk vkSj 
rjy ikuh dh ek=k ¼0&10 fdeh½ 
ds Å/okZ/kj çksQkby dks ekius ds 
fy, xzkmaM vk/kkfjr fjeksV lsaflax 
midj.kA ekbØksoso jsfM;ksehVj 
fuEu vko`fÙk;ksa ij ped rkieku 
dks ekirk gS % 22&31 gV~tZ % 
ikuh ds vo’kks”k.k cSaM esa 7 pSuy 
vkSj 51&58 gV~tZ % v‚Dlhtu ds 
vo’kks”k.k cSaM esa 7 pSuyA 

11 
,p,lhihvks] jktey;] 
eqUukj esa Q‚x e‚fuVj 
c<+k;k x;k 

Mh,eVh 
@ e‚My % 
,Q,e&120

d.k lkanzrk] ek/; vk;ru 
O;kl ¼,eohMh½] lerqY; O;kl 
¼bZMh½] vkSj rjy ty lkexzh 
¼,yMCY;wlh½ dks ekius gsrq 
,d dksgjk @ ckny & d.k 
LisDVªksehVjA 

ubZ lqfo/kk,a
ubZ lqfo/kk,a
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7- lEesyu] lsfeukj vkSj dk;Z’kkyk7- lEesyu] lsfeukj vkSj dk;Z’kkyk

7-1 ck<+ e‚Mfyax ij çf’k{k.k7-1 ck<+ e‚Mfyax ij çf’k{k.k

flracj 2020 esa ,ulhbZ,l,l esa gkbMªksy‚th xzqi }kjk ^ekbd ¶yM^ ij ,d 7&fnolh; v‚uykbu çf’k{k.k dk;ZØe dk flracj 2020 esa ,ulhbZ,l,l esa gkbMªksy‚th xzqi }kjk ^ekbd ¶yM^ ij ,d 7&fnolh; v‚uykbu çf’k{k.k dk;ZØe dk 
vk;kstu fd;k x;k FkkA çf’k{k.k l= dk lapkyu Mh,pvkbZ bafM;k okWVj ,aM ,uok;ZuesaV çkbosV fyfeVsM] ubZ fnYyh vk;kstu fd;k x;k FkkA çf’k{k.k l= dk lapkyu Mh,pvkbZ bafM;k okWVj ,aM ,uok;ZuesaV çkbosV fyfeVsM] ubZ fnYyh 
}kjk fd;k x;k FkkA çf’k{k.k ds ckn vDrwcj vkSj fnlacj 2020 ds nkSjku 13&fnolh; O;kogkfjd l= vk;ksftr fd;k }kjk fd;k x;k FkkA çf’k{k.k ds ckn vDrwcj vkSj fnlacj 2020 ds nkSjku 13&fnolh; O;kogkfjd l= vk;ksftr fd;k 
x;kAx;kA

7-2 leqæ rV Iyslj tekoksa ds gkbMªks Mk;usfeDl ¼tyxfrdh½ ij osfcukj 7-2 leqæ rV Iyslj tekoksa ds gkbMªks Mk;usfeDl ¼tyxfrdh½ ij osfcukj 

^^chp Iyslj teko dh jkf’k;ksa dh tyxfrdh vkSj mudk lrr nksgu & vkxs dk jkLrk^^ ij 23 uoacj 2020 dks,d ^^chp Iyslj teko dh jkf’k;ksa dh tyxfrdh vkSj mudk lrr nksgu & vkxs dk jkLrk^^ ij 23 uoacj 2020 dks,d 
osfcukj dk vk;kstu fd;k x;kA M‚- Vh- ,u- çdk’k] oSKkfud&th ¼lsokfuo`Ùk½ vkSj ofj”B lykgdkj] ,ulhbZ,l,l us osfcukj dk vk;kstu fd;k x;kA M‚- Vh- ,u- çdk’k] oSKkfud&th ¼lsokfuo`Ùk½ vkSj ofj”B lykgdkj] ,ulhbZ,l,l us 
O;k[;ku fn;kO;k[;ku fn;k

7-3 ,ulhbZ,l,l LFkkiuk fnol 2021 7-3 ,ulhbZ,l,l LFkkiuk fnol 2021 

jk”Vªh; i`Foh foKku v/;;u dsaæ ¼,ulhbZ,l,l½ us 01 tuojh 2021 dks viuk 7oka LFkkiuk fnol euk;kA v‚uykbu jk”Vªh; i`Foh foKku v/;;u dsaæ ¼,ulhbZ,l,l½ us 01 tuojh 2021 dks viuk 7oka LFkkiuk fnol euk;kA v‚uykbu 
lekjksg dh v/;{krk M‚- ,e- jkthou] ekuuh; lfpo] ,evksbZ,l us dhA LFkkiuk fnol O;k[;ku M‚- fou; dqekj M/lekjksg dh v/;{krk M‚- ,e- jkthou] ekuuh; lfpo] ,evksbZ,l us dhA LFkkiuk fnol O;k[;ku M‚- fou; dqekj M/
koky] funs’kd] vkbZvkbZ,lVh] fr#ouariqje }kjk ^^varfj{k vkSj blds vuqç;ksxksa ls i`Foh voyksdu MsVk ds cnyrs koky] funs’kd] vkbZvkbZ,lVh] fr#ouariqje }kjk ^^varfj{k vkSj blds vuqç;ksxksa ls i`Foh voyksdu MsVk ds cnyrs 
ifj–’;^^ ‘kh”kZd ls fn;k x;k FkkA M‚- T;ksfrjatu ,l- js] funs’kd] ,ulhbZ,l,l us Lokxr Hkk”k.k fn;kAifj–’;^^ ‘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

 

7-4 fo|qr çfrjks/kdrk losZ{k.k :ijs[kk ij çf’k{k.k 7-4 fo|qr çfrjks/kdrk losZ{k.k :ijs[kk ij çf’k{k.k 

iuMqCch Hkwty fuoZgu ¼,lthMh½ ifj;kstuk ny] ,ulhbZ,l,l us ekpZ] 2021 ds nkSjku ef.kiky mPp f’k{kk vdkneh iuMqCch Hkwty fuoZgu ¼,lthMh½ ifj;kstuk ny] ,ulhbZ,l,l us ekpZ] 2021 ds nkSjku ef.kiky mPp f’k{kk vdkneh 
¼,e,,pbZ½] ef.kiky esa fo|qr çfrjks/kdrk losZ{k.k ij ,d çf’k{k.k l= vk;ksftr fd;kA çf’k{k.k l= ds Hkkx ds :i ¼,e,,pbZ½] ef.kiky esa fo|qr çfrjks/kdrk losZ{k.k ij ,d çf’k{k.k l= vk;ksftr fd;kA çf’k{k.k l= ds Hkkx ds :i 
esa] dukZVd rV ds dqN vuqla/kku LFkyksa ij bZvkjVh :ijs[kk rS;kj dh xbZ gSAesa] dukZVd rV ds dqN vuqla/kku LFkyksa ij bZvkjVh :ijs[kk rS;kj dh xbZ gSA

lEesyu] lsfeukj vkSj d
k;Z’kkyk

lEesyu] lsfeukj vkSj d
k;Z’kkyk
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7-5 lEesyu @ lsfeukj @ laxks”Bh esa izLrqr fd, x, i=7-5 lEesyu @ lsfeukj @ laxks”Bh esa izLrqr fd, x, i=

ukeuke lEesyu@ lsfeukj @ dk;Z’kkyklEesyu@ lsfeukj @ dk;Z’kkyk ‘kks/ki= @ iksLVj dk 'kh"kZd‘kks/ki= @ iksLVj dk 'kh"kZd

mUUkhÑ”.ku lh- ds- 
bZth;w ¼;wjksih; HkwfoKku la?k½ egklHkk & 2020 04&08 
ebZ 2020 ds nkSjkuA ¼v‚uykbu½ 

, LVMh vkWu DykmM doj bu fj,ukykbfll 
MsVklsV bu VªkWfidy lkmFk bafM;k

vey nso ts-
gokbZ] ;w,l, esa 21&26 twu 2020 ds nkSjku 
xksYMfLpfeM~VA ¼v‚uykbu½  

Vkbfeax vkWQ gkb xzsM esVkeksfQZTe bu enqjS 
CykWd] lkmFk bafM;k % bulkbV~l ÝkWe U;w 
;w&ihch ftjdksu ,.M eksuktkbV ,t

ltuk ,l-  
gokbZ] ;w,l, esa 21&26 twu 2020 ds nkSjku 
xksYMfLpfeM~VA ¼v‚uykbu½  

,t ,.M isVªkstsusfll vkWQ xzsU;wykbV~l 
ÝkWe usxsjdkWby CykWd] lkmFk bafM;k

vey nso ts-
Q‚y ehfVax 2020 01&17 fnlacj 2020 ds nkSjku dh 
xbZ ¼v‚uykbu½

MhdksfMax jksfMfu;k bosaV~l bu lkmFk bafM;k 
% ,foMsal ÝkWe ysV Vksfu;u ,t fon bu 
xzsU;wykbV~l

Lusgk eq[kthZ
Q‚y ehfVax 2020 01&17 fnlacj 2020 ds nkSjku dh 
xbZ ¼v‚uykbu½

;w&ihch ftjdksu ft;ksØksuksykWth ,.M 
LVªDpjy daVªksy vkWQ n gkbMªksFkeZy osu & 
Vkbi ;wjsfu;e fMiksftV,V fpf=y] bLVuZ /
kjoj] ØsVkWu bfM;k

Jhfcu lh-
Q‚y ehfVax 2020 01&17 fnlacj 2020 ds nkSjku dh 
xbZ ¼v‚uykbu½

ekaVys fMQkWesZ'ku MhusFk n lnuZ ikVZ vkWQ 
osLVuZ ?kkV~l

esfju efj;bZ eSF;w
25&30 tuojh 2021 ds nkSjku dsjy ds f=osaæe esa 
vk;ksftr gqvk 33oha dsjy foKku egk lEesyu

ekWMfyax n bEiSDV lhusfj;ks QkWj ¶ykWfMax 
bu dsjy&dsl LVMh vkWQ iEck fjoj csflu

òank eqdqanu
HkkSfrd vuqla/kku ç;ksx'kkyk] vgenkckn esa 25&26 
Qjojh 2021 ds nkSjku Hkkjrh; xzg foKku lEesyuA 
¼vkHkklh lEesyu½

fjLikUl vkWQ n ekfVZ;u vk;uksLQsfjd ihd 
Vw n IykusV balfdZfyax MLV bosaV vkWQ 
twu 2018

thuq tksl 

tkfe;k fefy;k bLykfe;k] ubZ fnYyh }kjk vk;ksftr 
vkinkvksa dh pqukSfr;ksa ij 02&03 ekpZ 2021 ds nkSjku 
varjjk"Vªh; lEesyu % Hks|rk] vuqdwyu vkSj yphykiuA 
¼v‚uykbu½

bEiSDV~l vkWQ dsjy ¶yqM 2018 vkWu xzkmaM 
okWVj L;wVsfcfyVh bu fjoj isfj;kj yksvj 
csflu ;wftax thvkbZ,l csLM MCY;wD;wvkbZ 
ekWMy
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dfyjkt ,l-

tkfe;k fefy;k bLykfe;k] ubZ fnYyh }kjk 02&03 ekpZ 
2021 ds nkSjku vk;ksftr vkinkvksa dh pqukSfr;ksa ij 
varjjk"Vªh; lEesyu % Hks|rk] vuqdwyu vkSj yphykiuA 
¼v‚uykbu½

fMlfVZfQds'ku oYkusjsfcfyVh vlsLesaV bu 
g~;wfeM VªkWfiDl ,.M lc VªkWfidy fjtUl 
vkWQ bafM;k ;wftax fjeksV lsaflax ,.M 
thvkbZ,l VsfDut+

òank eqdqanu
52oka paæ vkSj xzg foKku lEesyu 15&19 ekpZ 2021 ds 
nkSjku áwLVu] ;w,l, esa vk;ksftr fd;k x;kA ¼vkHkklh 
lEesyu½

, ekWMfyax LVMh vkWu n bQsDV vkWQ 
n 2018 eklZ Xykscy MLV LVkseZ vkWu n 
vk;uksLQsfjd ihd

vkfnR; ,l- ds
tokgjyky usg: rduhdh fo'ofo|ky;] gSnjkckn }kjk 
22&24 ekpZ 2021 ds nkSjku vk;ksftr Hkkjrh; jk"Vªh; 
Hkwty lEesyuA ¼vkHkklh lEesyu½

gkbMªksdSfeLVªh ,.M LVscy vkblksVkWi 
djSDVjktsfLVd vkWQ xzkmaM okWVj bu n 
vij jhPksl vkWQ isfj;kj fjoj] lnu osLVuZ 
?kkV~l bafM;k

,fyl Fk‚el
,uvkbZVh jkmjdsyk esa 26&28 ekpZ 2021 ds nkSjku 
vk;ksftr gkbMªksfyDl] ty lalk/ku vkSj rVh; 
bathfu;fjax ¼gkbMªks 2020½ ij varjjk”Vªh; lEesyuA

, fjO;w vkWQ bosY;w,’kujh ,Yxksfjn~e bu 
buolZ ekWMfyax QkWj xzkmaM okWVj ¶yks 
,.M VªkaliksVZ iSjkehVj ,LVhes’ku

 

lEesyu] lsfeukj vkSj d
k;Z’kkyk

lEesyu] lsfeukj vkSj d
k;Z’kkyk
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8-1 ,ulhbZ,l,l fganh if=dk % ^i`Foh^8-1 ,ulhbZ,l,l fganh if=dk % ^i`Foh^

M‚- ,u- iw.kZpanz jko] funs’kd] ,ulhbZ,l,l us 21 ebZ 2020 dks fganh if=dk ^i`Foh^ ds nwljs laLdj.k dk foekspu fd;kA M‚- ,u- iw.kZpanz jko] funs’kd] ,ulhbZ,l,l us 21 ebZ 2020 dks fganh if=dk ^i`Foh^ ds nwljs laLdj.k dk foekspu fd;kA 
fganh ys[kksa ds vykok] if=dk laLFkku dh oSKkfud xfrfof/k;ksa dk Hkh o.kZu djrh gSA deZpkfj;ksa dks ç’kklfud ‘krksaZ ls fganh ys[kksa ds vykok] if=dk laLFkku dh oSKkfud xfrfof/k;ksa dk Hkh o.kZu djrh gSA deZpkfj;ksa dks ç’kklfud ‘krksaZ ls 
ifjfpr djkus vkSj muesa fganh Hkk”kk ds ç;ksx dks çksRlkfgr djus gsrq ^ç’kklfud okD; J`a[kyk ¼ç’kklfud okD; J`a[kyk½^ ifjfpr djkus vkSj muesa fganh Hkk”kk ds ç;ksx dks çksRlkfgr djus gsrq ^ç’kklfud okD; J`a[kyk ¼ç’kklfud okD; J`a[kyk½^ 
uked ,d iqfLrdk Hkh tkjh dh xbZA   uked ,d iqfLrdk Hkh tkjh dh xbZA   

8-2 LoPNrk i[kokM+k8-2 LoPNrk i[kokM+k

LoPNrk i[kokM+k ds fgLls ds :i esa] dk;kZy; ifjlj dh lQkbZ 01&15 tqykbZ] 2020 ds nkSjku dh xbZ FkhA blds LoPNrk i[kokM+k ds fgLls ds :i esa] dk;kZy; ifjlj dh lQkbZ 01&15 tqykbZ] 2020 ds nkSjku dh xbZ FkhA blds 
vykok] LoPNrk i[kokM+k ds lekiu dks fpfàr djus gsrq] dksfoM egkekjh ds eísutj lkekftd nwjh lqfuf’pr djrs vykok] LoPNrk i[kokM+k ds lekiu dks fpfàr djus gsrq] dksfoM egkekjh ds eísutj lkekftd nwjh lqfuf’pr djrs 
gq, dk;kZy; LFkku vkSj ç;ksx’kkykvksa dh lQkbZ vkSj LoPNrk ds fy, 15 tqykbZ] 2020 dks ,d fnolh; xfrfof/k dk gq, dk;kZy; LFkku vkSj ç;ksx’kkykvksa dh lQkbZ vkSj LoPNrk ds fy, 15 tqykbZ] 2020 dks ,d fnolh; xfrfof/k dk 
vk;kstu fd;k x;k FkkAvk;kstu fd;k x;k FkkA

8-3 Çgnh i[kokM+k lekjksg  8-3 Çgnh i[kokM+k lekjksg  

o”kZ 2020&2021 ds nkSjku Çgnh i[kokM+k 07&21 flracj 2020 ds nkSjku vk;ksftr fd;k x;k FkkA dk;ZØe dk mn~?kkVu o”kZ 2020&2021 ds nkSjku Çgnh i[kokM+k 07&21 flracj 2020 ds nkSjku vk;ksftr fd;k x;k FkkA dk;ZØe dk mn~?kkVu 
Jh fpyqdqjh osadV lqCckjko] ofj”B fganh vf/kdkjh] lh,lvkbZvkj&,uthvkjvkbZ] gSnjkckn us 07 flracj 2020 dks ohfM;ks Jh fpyqdqjh osadV lqCckjko] ofj”B fganh vf/kdkjh] lh,lvkbZvkj&,uthvkjvkbZ] gSnjkckn us 07 flracj 2020 dks ohfM;ks 
d‚UÝsal ds ek/;e ls fd;kA dk;ZØe ds rgr fofHkUu v‚uykbu çfr;ksfxrk,a tSls fuca/k ys[ku] y?kq dgkuh ys[ku vkfn d‚UÝsal ds ek/;e ls 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 21 flracj 2020 dks vk;ksftr fd;k x;k FkkA M‚ oh uan dqekj] funs’kd dk vk;kstu fd;k x;kA lekiu lekjksg 21 flracj 2020 dks vk;ksftr fd;k x;k FkkA M‚ oh uan dqekj] funs’kd 
¼izHkkjh½ us lekjksg dk mn~?kkVu fd;k vkSj çfr;ksfxrkvksa ds fotsrkvksa dks iqjLdkj forfjr fd,A¼izHkkjh½ 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; ^lrdZ Hkkjr] le`) Hkkjr^ ds lkFk 28 dsanzh; lrdZrk vk;ksx ds ifji= ds vuqlkj] lrdZrk tkx:drk lIrkg fo”k; ^lrdZ Hkkjr] le`) Hkkjr^ ds lkFk 28 
vDrwwcj ls 3 uoacj 2018 rd euk;k x;k FkkA ,ulhbZ,l,l ds deZpkfj;ksa us 02 uoEcj 2020 dks Hkz”Vkpkj eqDr Hkkjr vDrwwcj ls 3 uoacj 2018 rd euk;k x;k FkkA ,ulhbZ,l,l ds deZpkfj;ksa us 02 uoEcj 2020 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 –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 yhAdh ‘kiFk yhA

  

8-5 fQV bafM;k ÝhMe ju] ih,e dk tu vkanksyu vfHk;ku 8-5 fQV bafM;k ÝhMe ju] ih,e dk tu vkanksyu vfHk;ku 

,ulhbZ,l,l us 29 flracj 2020 dks fQV bafM;k ÝhMe ju dk lQyrkiwoZd vk;kstu fd;k] tks fQVusl dks çksRlkfgr ,ulhbZ,l,l us 29 flracj 2020 dks fQV bafM;k ÝhMe ju dk lQyrkiwoZd vk;kstu fd;k] tks fQVusl dks çksRlkfgr 
djus vkSj ,d nSfud fnup;kZ ds vuqlkj lHkh ukxfjdksa dks eksVkis] vkyL;] ruko] fpark] chekfj;ksa vkfn ls eqfDr fnykus djus vkSj ,d nSfud fnup;kZ ds vuqlkj lHkh ukxfjdksa dks eksVkis] vkyL;] ruko] fpark] chekfj;ksa vkfn ls eqfDr fnykus 
vkSj fQVusl dks c<+kok nsus ds fy, ;qok dk;Z vkSj [ksy ea=ky; dh ,d igy gSA lkFk gh] dksfoM&19 mi;qDr O;ogkj vkSj fQVusl dks c<+kok nsus ds fy, ;qok dk;Z vkSj [ksy ea=ky; dh ,d igy gSA lkFk gh] dksfoM&19 mi;qDr O;ogkj 
ds fy, ç/kkuea=h ds tu vkanksyu vfHk;ku ds laca/k esa] 09 vDrwcj 2020 dks ,ulhbZ,l,l ds deZpkfj;ksa }kjk ,d ds fy, ç/kkuea=h ds tu vkanksyu vfHk;ku ds laca/k esa] 09 vDrwcj 2020 dks ,ulhbZ,l,l ds deZpkfj;ksa }kjk ,d 
çfrKk yh xbZ FkhAçfrKk yh xbZ FkhA

 

8-6 foKku çn’kZuh esa Hkkxhnkjh 8-6 foKku çn’kZuh esa Hkkxhnkjh 

jk”Vªh; i`Foh foKku v/;;u dsanz us 22&25 fnlacj 2020 ds nkSjku ubZ fnYyh esa vk;ksftr ^bafM;k baVjus’kuy lkbal jk”Vªh; i`Foh foKku v/;;u dsanz us 22&25 fnlacj 2020 ds nkSjku ubZ fnYyh esa vk;ksftr ^bafM;k baVjus’kuy lkbal 
QsfLVoy ¼vkbZvkbZ,l,Q½^ ds NBoas laLdj.k esa Hkkx fy;kA ,ulhbZ,l,l i`Foh foKku ea=ky; }kjk okLrfod fof/k ls QsfLVoy ¼vkbZvkbZ,l,Q½^ ds NBoas laLdj.k esa Hkkx fy;kA ,ulhbZ,l,l i`Foh foKku ea=ky; }kjk okLrfod fof/k ls 
iksLVj çn’kZuh dk fgLlk FkkAiksLVj çn’kZuh dk fgLlk FkkA
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8-7 i`Foh foKku eap  8-7 i`Foh foKku eap  

,ulhbZ,l,l ds i`Foh foKku eap ¼bZ,l,Q½ us 2020&21 ds nkSjku ,ulhbZ,l,l ds oSKkfudksa vkSj vuqla/kkudrkZvksa ,ulhbZ,l,l ds i`Foh foKku eap ¼bZ,l,Q½ us 2020&21 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 vof/k dh igyh ckr lqJh —”.kk }kjk i`Foh foKku ds fofHkUu fo”k;ksa ij 12 v‚uykbu O;k[;ku vk;ksftr fd,A bl vof/k dh igyh ckr lqJh —”.kk 
vkj çlkn] fjlpZ Ld‚yj] leqnzh HkwfoKku lewg us 23 Qjojh 2020 dks çs{kd iwoZ&laØe.k ds Hkkx ds :i esa ^^Hkkjr vkj çlkn] fjlpZ Ld‚yj] leqnzh HkwfoKku lewg us 23 Qjojh 2020 dks çs{kd iwoZ&laØe.k ds Hkkx ds :i esa ^^Hkkjr 
ds nf{k.k&if’peh rV] Hkkjr ds nf{k.k&if’peh rV ij ,d m”.k dfV ca/kh; eqgkuk ç.kkyh ds ryNV vkSj ikuh dh ds nf{k.k&if’peh rV] Hkkjr ds nf{k.k&if’peh rV ij ,d m”.k dfV ca/kh; eqgkuk ç.kkyh ds ryNV vkSj ikuh dh 
fo’ks”krkvksa ds LFkkfud ifjorZu^^ fo”k; ij nh FkhA Jh- v#.k Vh- ts-] fjlpZ Ld‚yj] leqnzh HkwfoKku lewg us ^fofHkUu fo’ks”krkvksa ds LFkkfud ifjorZu^^ fo”k; ij nh FkhA Jh- v#.k Vh- ts-] fjlpZ Ld‚yj] leqnzh HkwfoKku lewg us ^fofHkUu 
tyok;q lsfVaXl] nf{k.kh Hkkjr ls nks unh ç.kkfy;ksa dh ryNV rFkk feêh ij LFkkfud vkSj vLFkk;h v/;;u^ ij viuk tyok;q lsfVaXl] nf{k.kh Hkkjr ls nks unh ç.kkfy;ksa dh ryNV rFkk feêh ij LFkkfud vkSj vLFkk;h v/;;u^ ij viuk 
vuqla/kku dk;Z çLrqr fd;kA M‚- T;ksfrjatu ,l- js] funs’kd] ,ulhbZ,l,l us xwxy ehV ds ek/;e ls 08 tuojh 2021 vuqla/kku dk;Z çLrqr fd;kA M‚- T;ksfrjatu ,l- js] funs’kd] ,ulhbZ,l,l us xwxy ehV ds ek/;e ls 08 tuojh 2021 
dks ^^Hkkjr esa prq/kkZrqd Tokykeq[kh^^ ij 2021 dk igyk O;k[;ku fn;kA blds vykok 15 tuojh 2021 dks Jh- vey dks ^^Hkkjr esa prq/kkZrqd Tokykeq[kh^^ ij 2021 dk igyk O;k[;ku fn;kA blds vykok 15 tuojh 2021 dks Jh- vey 
nso ts-] fjlpZ Ld‚yj] Bksl i`Foh vuqla/kku lewg us ^^nf{k.kh xzsuqykbV bykds esa ;w,pVh :ikarj.k dk le; vkSj vof/k nso ts-] fjlpZ Ld‚yj] Bksl i`Foh vuqla/kku lewg us ^^nf{k.kh xzsuqykbV bykds esa ;w,pVh :ikarj.k dk le; vkSj vof/k 
vkSj blds fufgrkFkZ^^ ij viuk vuqla/kku dk;Z çLrqr fd;kA M‚ o`ank eqdqanu] baLik;j ladk;] ok;qeaMyh; foKku lewg vkSj blds fufgrkFkZ^^ ij viuk vuqla/kku dk;Z çLrqr fd;kA M‚ o`ank eqdqanu] baLik;j ladk;] ok;qeaMyh; foKku lewg 
us 29 tuojh 2021 dks ^^QksVks dSfedy e‚My dk mi;ksx djrs gq, eaxy xzg ds vk;ueaMy dks le>uk^^ ij viuk us 29 tuojh 2021 dks ^^QksVks dSfedy e‚My dk mi;ksx djrs gq, eaxy xzg ds vk;ueaMy dks le>uk^^ ij viuk 
vuqla/kku dk;Z çLrqr fd;kA Qjojh 2021 esa] lkIrkfgd çLrqfr;ka fdlds }kjk nh xbZa(^^leqnz esa gok dh ygjsa^^ ij M‚- vuqla/kku dk;Z çLrqr fd;kA Qjojh 2021 esa] lkIrkfgd çLrqfr;ka fdlds }kjk nh xbZa(^^leqnz esa gok dh ygjsa^^ ij M‚- 
vuwi Vh- vkj-] ifj;kstuk oSKkfud ch] leqnzh HkwfoKku lewg( ^^nf{k.kh çk;}hih; Hkkjr esa ty&tyok;q ifjorZu^^ ij vuwi Vh- vkj-] ifj;kstuk oSKkfud ch] leqnzh HkwfoKku lewg( ^^nf{k.kh çk;}hih; Hkkjr esa ty&tyok;q ifjorZu^^ ij 
Jherh fedh eSF;w] vuqla/kku Ld‚yj] ty foKku lewg( ^^vi:i.k rjax foHkktu dk ,d flagkoyksdu % if’peh ?kkV Jherh fedh eSF;w] vuqla/kku Ld‚yj] ty foKku lewg( ^^vi:i.k rjax foHkktu dk ,d flagkoyksdu % if’peh ?kkV 
ds lkFk esaVy fo:i.k^^ ij Jh- Jhfcu lh-] vuqla/kku Ld‚yj] Bksl i`Foh vuqla/kku lewg( vkSj ^^e‚Mfyax iuMqCch Hkwty ds lkFk esaVy fo:i.k^^ ij Jh- Jhfcu lh-] vuqla/kku Ld‚yj] Bksl i`Foh vuqla/kku lewg( vkSj ^^e‚Mfyax iuMqCch Hkwty 
fuoZgu^^ ij M‚- iwf.kZek mf..kÑ”.ku] vuqla/kku ,lksfl,V] leqnzh HkwfoKku lewgA lqJh ljU;k ih-] ofj”B vuqla/kku v/;srk] fuoZgu^^ ij M‚- iwf.kZek mf..kÑ”.ku] vuqla/kku ,lksfl,V] leqnzh HkwfoKku lewgA lqJh ljU;k ih-] ofj”B vuqla/kku v/;srk] 
ty foKku lewg us 12 ekpZ 2021 dks ^^fLFkj vkblksVksi dk mi;ksx djrs gq, ty pØ çfØ;kvksa dk irk yxkuk^^ ij ty foKku lewg us 12 ekpZ 2021 dks ^^fLFkj vkblksVksi dk mi;ksx djrs gq, ty pØ çfØ;kvksa dk irk yxkuk^^ ij 
viuk vuqla/kku dk;Z çLrqr fd;kA M‚- vkj- eksgEen vkluqYyk] ifj;kstuk oSKkfud ch] Bksl i`Foh vuqla/kku lewg us viuk vuqla/kku dk;Z çLrqr fd;kA M‚- vkj- eksgEen vkluqYyk] ifj;kstuk oSKkfud ch] Bksl i`Foh vuqla/kku lewg us 
19 ekpZ 2021 dks ^^,sfrgkfld vkSj HkwoSKkfud le; ds iSekus ij Hkw&pqacdh; f}/kzqoh; {k.k esa cnyko^^ vkSj Jh vkj ds 19 ekpZ 2021 dks ^^,sfrgkfld vkSj HkwoSKkfud le; ds iSekus ij Hkw&pqacdh; f}/kzqoh; {k.k esa cnyko^^ vkSj Jh vkj ds 
lqes’k] ifj;kstuk oSKkfud ch] ok;qeaMyh; 26 ekpZ 2021 dks ^^if’peh ?kkVksa ij o”kkZ dh lw{e HkkSfrdh^^ ij foKku lewg lqes’k] ifj;kstuk oSKkfud ch] ok;qeaMyh; 26 ekpZ 2021 dks ^^if’peh ?kkVksa ij o”kkZ dh lw{e HkkSfrdh^^ ij foKku lewg 
ij viuk ‘kks/k dk;Z çLrqr fd;kA ij viuk ‘kks/k dk;Z çLrqr fd;kA 

foLrkj xfrfof/k;ka
foLrkj xfrfof/k;ka
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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;

MkW- ,u iw.kkZapnz jko   funs’kd ¼21-05-2020  MkW- ,u iw.kkZapnz jko   funs’kd ¼21-05-2020  
    rd½    rd½
MkW- oh- uandqekj   funs’kd ¼vfrfjDr  MkW- oh- uandqekj   funs’kd ¼vfrfjDr  
    çHkkj½ ¼22-05-2020 &      çHkkj½ ¼22-05-2020 &  
    24-09-2020½    24-09-2020½
M‚- T;ksfrjatu ,l- js   funs’kd ¼24-09-2020  M‚- T;ksfrjatu ,l- js   funs’kd ¼24-09-2020  
    ls½    ls½
MkW- Mh ,l- lqjs’k ckcw  oSKkfud & ,Q vkSjMkW- Mh ,l- lqjs’k ckcw  oSKkfud & ,Q vkSj
    izeq[k MhVhlh    izeq[k MhVhlh
Jherh ftfurk ek/kou  leUOk;d xzsM 3Jherh ftfurk ek/kou  leUOk;d xzsM 3
Jh ,l- vkj mf..kÑ”.ku  oSKkfud lgk;d]  Jh ,l- vkj mf..kÑ”.ku  oSKkfud lgk;d]  
    xzsM ,    xzsM ,
Jherh Vh- jsef.k   ,eVh,lJherh Vh- jsef.k   ,eVh,l
Jh vkj- fcuq dqekj   ,eVh,lJh 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 izHkkj½M‚- T;ksfrjatu ,l- js   izeq[k ¼vfrfjDr izHkkj½
MkW- VkWelu ts- dYyqdye   oSKkfud & Mh vkSj  MkW- VkWelu ts- dYyqdye   oSKkfud & Mh vkSj  
    mi çeq[k     mi çeq[k 
MkW- panz izdk’k nqcs   oSKkfud & lhMkW- panz izdk’k nqcs   oSKkfud & lh
MkW- ch in~e jko    oSKkfud & lh MkW- ch in~e jko    oSKkfud & lh 
MkW- fuyatuk ljdkj   oSKkfud & lhMkW- fuyatuk ljdkj   oSKkfud & lh
MkW- dqekj cVwd tks’kh  oSKkfud & lhMkW- dqekj cVwd tks’kh  oSKkfud & lh
Jh vdkZ jkW;   oSKkfud & lhJh vdkZ jkW;   oSKkfud & lh
Jh ,u- fu’kkar   oSKkfud lgk;d]  Jh ,u- fu’kkar   oSKkfud lgk;d]  
    xzsM ch    xzsM ch
Jherh th- y{eh   oSKkfud lgk;d]  Jherh th- y{eh   oSKkfud lgk;d]  
    xzsM ,    xzsM ,
Jh Ñ”.kk >k   oSKkfud lgk;d]  Jh Ñ”.kk >k   oSKkfud lgk;d]  
    xzsM ,    xzsM ,
Jh- ds ,Ynksl   rdfuf’k;u] xzsM chJh- ds ,Ynksl   rdfuf’k;u] xzsM ch

9-3 ØLVy Mk;ukfeDl lewg9-3 ØLVy Mk;ukfeDl lewg
MkW- oh- uandqekj    oSKkfud & th vkSj  MkW- oh- uandqekj    oSKkfud & th vkSj  
    izeq[k    izeq[k
MkW- ,l- dkfyjkt   oSKkfud & lhMkW- ,l- dkfyjkt   oSKkfud & lh
Jh Jh rrVhdksaMk lqjs’k dqekj  oSKkfud & lh VhdksaMk lqjs’k dqekj  oSKkfud & lh 
lqJh vYkdk xksaM   oSKkfud & lh lqJh vYkdk xksaM   oSKkfud & lh 

Jh ,l- f’kofiz;k   oSKkfud lgk;d]  Jh ,l- f’kofiz;k   oSKkfud lgk;d]  
    xzsM ,    xzsM ,
9-4 ty foKku laca/kh lewg 9-4 ty foKku laca/kh lewg 

MkW- Mh iùyky    oSKkfud & ,Q  MkW- Mh iùyky    oSKkfud & ,Q  
    vkSj izeq[k      vkSj izeq[k  
MkW- , Ñ”.kdqekj    oSKkfud & Mh MkW- , Ñ”.kdqekj    oSKkfud & Mh 
Jh jtr dqekj ‘kekZ   oSKkfud & lh Jh jtr dqekj ‘kekZ   oSKkfud & lh 
MkW+ ds- Jhyk’k   oSKkfud & lh MkW+ ds- Jhyk’k   oSKkfud & lh 
Jh izlsuthr nkl   oSKkfud & lhJh izlsuthr nkl   oSKkfud & lh

9-5 tSo&Hkw&jlk;u lewg 9-5 tSo&Hkw&jlk;u lewg 

MkW- ds- ek;k    oSKkfud & ,Q  MkW- ds- ek;k    oSKkfud & ,Q  
    vkSj izeq[k    vkSj izeq[k
MkW- ds- vuwi Ñ”.ku   oSKkfud & Mh MkW- ds- vuwi Ñ”.ku   oSKkfud & Mh 
Jh cfMesyk misUnzk   oSKkfud & lh  Jh cfMesyk misUnzk   oSKkfud & lh  
Jherh Vh- ,e- fyth    oSKkfud lgk;d]  Jherh Vh- ,e- fyth    oSKkfud lgk;d]  
    xzsM&ch    xzsM&ch
lqJh ih- oh- fofurk   oSKkfud lgk;d]  lqJh ih- oh- fofurk   oSKkfud lgk;d]  
    xzsM&,    xzsM&,

9-6  leqnzh HkwfoKku lewg9-6  leqnzh HkwfoKku lewg

MkW- ,y- ‘khyk uk;j   oSKkfud & ,Q  MkW- ,y- ‘khyk uk;j   oSKkfud & ,Q  
    vkSj izeq[k    vkSj izeq[k
MkW- Mh- ,l- lqjs’k ckcw  oSKkfud & ,Q MkW- Mh- ,l- lqjs’k ckcw  oSKkfud & ,Q 
MkW- jsth Jhfuokl   oSKkfud & Mh MkW- jsth Jhfuokl   oSKkfud & Mh 
MkW- jes’k ekfMiYyh   oSKkfud & lh MkW- jes’k ekfMiYyh   oSKkfud & lh 
Jh- ,l- ,l- lyt   oSKkfud lgk;d]  Jh- ,l- ,l- lyt   oSKkfud lgk;d]  
    xzsM&ch    xzsM&ch
Jh ,e- ds- jQhd   oSKkfud lgk;d]  Jh ,e- ds- jQhd   oSKkfud lgk;d]  
    xzsM&ch     xzsM&ch 
Jh- ,e- ds- Jhjkt   oSKkfud lgk;d]  Jh- ,e- ds- Jhjkt   oSKkfud lgk;d]  
    xzsM ch     xzsM ch 
Jh f’kcw ‘kf’k   oSKkfud lgk;d]  Jh f’kcw ‘kf’k   oSKkfud lgk;d]  
    xzsM&,    xzsM&,
Jh  ,u- Jhftr   oSKkfud lgk;d]  Jh  ,u- Jhftr   oSKkfud lgk;d]  
    xzsM& ,    xzsM& ,

9-7  ok;qeaMyh; foKku lewg  9-7  ok;qeaMyh; foKku lewg  

MkW- Mh- MkW- Mh- iùykyiùyky   oSKkfud &th vkSj     oSKkfud &th vkSj  
    izeq[k  ¼vfrfjDr      izeq[k  ¼vfrfjDr  
    çHkkj½     çHkkj½ 
MkW- bZ- ,- js’eh    oSKkfud & Mh  vkSj  MkW- bZ- ,- js’eh    oSKkfud & Mh  vkSj  
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Jh- ih- ,l- vuwi    ,eVh,lJh- ih- ,l- vuwi    ,eVh,l
Jherh ih- ,l- fnO;k   ,eVh,lJherh ih- ,l- fnO;k   ,eVh,l
Jh- ds- lq/khj dqekj    ,eVh,l Jh- ds- lq/khj dqekj    ,eVh,l 
Jh ,e- vkj- eq#du   ,eVh,lJh ,e- vkj- eq#du   ,eVh,l

9-11 lsokfuo`fÙk9-11 lsokfuo`fÙk

M‚- ds- ds- jkepanzuM‚- ds- ds- jkepanzu
oSKkfud&,Q ,aM gsM]

ok;qeaMyh; çfØ;k,a] lhth,y
31 ebZ 2020 dks lsokfuo`Ùk

Jh- ih- jktsanz ckcwJh- ih- jktsanz ckcw
,eVh,l

[kjhn vkSj LVksj
31 ekpZ 2021 dks lsokfuo`Ùk

9-12 ubZ fu;qfDr;ka9-12 ubZ fu;qfDr;ka

Jh- , lftJh- , lft
çca/kd

foÙk vkSj ys[kk

LV
kQ

 fo
oj

.k
LV

kQ
 fo

oj
.k     mi çeq[k     mi çeq[k 

Jh /keZnkl t’k   oSKkfud & lhJh /keZnkl t’k   oSKkfud & lh
MkW- lh- ds- mf..kÑ”.ku  oSKkfud & lh MkW- lh- ds- mf..kÑ”.ku  oSKkfud & lh 
Jherh Jherh ffurk lqdqekj   oSKkfud lgk;d]  urk lqdqekj   oSKkfud lgk;d]  
    xzsM&ch    xzsM&ch

9-8 dsanzh; HkwfoKku ç;ksx’kkyk9-8 dsanzh; HkwfoKku ç;ksx’kkyk

MkW- jsth Jhfuokl   oSKkfud & Mh  MkW- jsth Jhfuokl   oSKkfud & Mh  
    ,oa leUo;d      ,oa leUo;d  
Jh- ,l- ,l- lyt   oSKkfud lgk;d]  Jh- ,l- ,l- lyt   oSKkfud lgk;d]  
    xzsM&ch     xzsM&ch 
Jh ih- ch- fofcu    oSKkfud lgk;d]  Jh ih- ch- fofcu    oSKkfud lgk;d]  
    xzsM&ch     xzsM&ch 
Jh ,e- ds- jQhd   oSKkfud lgk;d]  Jh ,e- ds- jQhd   oSKkfud lgk;d]  
    xzsM&ch     xzsM&ch 
Jherh ,e- fyalh lq/kkdju  oSKkfud lgk;d]  Jherh ,e- fyalh lq/kkdju  oSKkfud lgk;d]  
    xzsM&,    xzsM&,

9-9 iqLrdky;9-9 iqLrdky;
MkW- Mh- ,l- lqjs’k ckcw    oSKkfud & ,Q ,oa  MkW- Mh- ,l- lqjs’k ckcw    oSKkfud & ,Q ,oa  
    leUo;d     leUo;d 
Jherh ds- js’ek   oSKkfud lgk;d]  Jherh ds- js’ek   oSKkfud lgk;d]  
    xzsM&ch    xzsM&ch

9-10 iz’kklu9-10 iz’kklu

Jh- Mh- ih- ekjsV    ofj”B izca/kdJh- Mh- ih- ekjsV    ofj”B izca/kd
Jh ,- lft   izca/kd ¼29-06-2020  Jh ,- lft   izca/kd ¼29-06-2020  
    ls½     ls½ 
Jh- ,e- e/kq ek/kou   mi izca/kd Jh- ,e- e/kq ek/kou   mi izca/kd 
Jherh vkj- t;k    mi izca/kd Jherh vkj- t;k    mi izca/kd 
Jherh th- yko.;k    mi izca/kdJherh th- yko.;k    mi izca/kd

Jherh banq tuknZuu        oSKkfud lgk;d]  Jherh banq tuknZuu        oSKkfud lgk;d]  
    xzsM ch     xzsM ch 
Jh- ih- jkts’k     dk;Zikyd Jh- ih- jkts’k     dk;Zikyd 
Jherh ih- lh- jklh   dk;Zikyd Jherh ih- lh- jklh   dk;Zikyd 
Jherh Qseh vkj- Jhfuoklu   dk;Zikyd Jherh Qseh vkj- Jhfuoklu   dk;Zikyd 
Jherh fLerk fot;u  dk;Zikyd Jherh fLerk fot;u  dk;Zikyd 
Jherh Mh- f’kEyk   dfu”B dk;Zikyd Jherh Mh- f’kEyk   dfu”B dk;Zikyd 
Jh- ih- ,p- f’kukt   dfu”B dk;Zikyd Jh- ih- ,p- f’kukt   dfu”B dk;Zikyd 
Jherh ds- ,l- vatw   dfu”B dk;Zikyd Jherh ds- ,l- vatw   dfu”B dk;Zikyd 
Jherh oh- lftrk dqekjh   dfu”B dk;Zikyd Jherh oh- lftrk dqekjh   dfu”B dk;Zikyd 
Jherh lhtk fot;u   dfu”B dk;Zikyd Jherh lhtk fot;u   dfu”B dk;Zikyd 
Jh ,e- ds- vkn’kZ    rduhf’k;u xzsM , Jh ,e- ds- vkn’kZ    rduhf’k;u xzsM , 
Jh- ih- jktsanz ckcw    ,eVh,l  Jh- ih- jktsanz ckcw    ,eVh,l  
    ¼31-03-2021 rd½    ¼31-03-2021 rd½
Jh- ih- ‘k’khanzu uk;j   ,eVh,lJh- ih- ‘k’khanzu uk;j   ,eVh,l
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