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lkj 

ge Hkkjr&xaxk csflu ¼IGB½ ij mudh ço`fÙk ds ckjs esa ,d ,dh—r fu"d"kZ fudkyus ds fy, 

eYVh&osfj,cy ck;sfl;u eftaZx ¼MBaM½ ,YxksfjFke dk mi;ksx djds fofHkUu MsVklsV ls ekSleh 

ek/; o"kkZ vkSj rkieku dks ,d ck;sfl;u ÝseodZ esa tksM+rs gSaA ck;sfl;u i)fr }kjk fufeZr 

le; J`a[kyk dks leku tyok;q ifjorZu ladsrksa dks çkIr djus ds fy, ,d cgq&pj VªsaM 

fçafliy daiksusaV ¼,eVhihlh½ lsVvi esa tksM+k tkrk gSA bu ladsrksa dk mi;ksx vkbZthch ij 

tyok;q ifjorZu dks çHkkfor djus okys fofHkUu {ks=h; vkSj oSf'od Mªkbojksa ds egRo dk 

vuqeku yxkus ds fy, fd;k tkrk gSA ge fn[kkrs gSa fd iwoZ&ekulwu vkSj ekulwu ds ekSle 

ds nkSjku vkbZthch ij tyok;q ifjorZu cgqr egRoiw.kZ gS] ekulwu ds ckn ds nkSjku de 

egRoiw.kZ gS] vkSj lfnZ;ksa ds ekSle esa egRoiw.kZ tyok;q ifjorZu dk dksbZ ladsr ugha gSA 

oSf'od VsyhdusD'ku dks tyok;q ifjorZu ladsr ¼tSls RNino3 ¾ 0-06∼0-21½ ls cgqr de 

laca/k fn[kk;k x;k gSA nwljh vksj] xzhugkml xSlksa dh lkaærk tyok;q ifjorZu ladsr ds fy, 

cgqr etcwr lglaca/k ¼tSls RCO2 ¾ 0-94∼0-99½ çnf'kZr djrh gS] tks IGB ij tyok;q 

ifjorZu ds pkydksa ds :i esa muds egRo dks n'kkZrk gSA  

eq[; 'kCn% HkkSxksfyd fofo/krk,a( ck;sfl;u <kapk( oSf'od Vsyh dusD'ku 
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ifjp; 

baMks&xaxk csflu ¼IGB½ Hkkjr ds lkFk&lkFk nf{k.k ,f'k;k [1] ds vjcksa yksxksa ds fy, Hkkstu 

vkSj vkthfodk lqj{kk dk çeq[k lzksr gSA tyok;q ifjorZu ds rgr ty lalk/kuksa ds O;ogkj dk 

fo'ys"k.k djus okys v/;;u vkSlr okf"kZd fuoZgu ij egRoiw.kZ çHkko n'kkZrs gSa] tks o"kkZ 

forj.k dh rhozrk vkSj vko`fÙk esa ifjorZu }kjk fu;af=r gksrk gSA çk—frd çokg esa ekewyh 

cnyko ds dkj.k tyk'k; ds HkaMkj.k esa ifjorZu esa ÅtkZ mRiknu] ck<+ mRiknu vkSj fu;a=.k 

mik; dks laHkkfor :i ls cnyus dh {kerk gS A gky ds fnuksa esa dbZ v/;;uksa us IGB [5&8] 

ij tyok;q ifjorZu dk fo'ys"k.k fd;k gSA gkykafd] o"kkZ] ds lkFk&lkFk rkieku esa ço`fÙk;ksa ds 

ifjek.k vkSj ;gka rd fd fn'kk ds ckjs esa lkekU; lgefr dk vHkko gSA le>kSrs dh ;g 

deh fofHkUu dkjdksa ds dkj.k gks ldrh gS] mnkA v/;;u Mksesu dh lVhd lhek ¼LFkkfud 

vkSlr ds fy,½] fo'ys"k.k fof/k ¼iSjkehfVªd ;k xSj&iSjkehfVªd½] vkSj fxzM MsVk dk lzksrA tyok;q 

,d cgqr gh tfVy vkSj xSj&js[kh; ç.kkyh gS ftlesa bldh HkkSfrd&xfr'khy çfØ;k ds Hkhrj 

ifjorZu'khyrk ds O;kid LisDVªe 'kkfey gSaA muesa ls lcls ljy jSf[kd ço`fÙk gSA iwjs v/;;u 

{ks= dks ,d bdkbZ ds :i esa ns[krs gq,] ge bl {ks= esa vkSlr ifjorZu'khy ço`fÙk dk irk 

yxk ldrs gSaA gkykafd] tc ge fdlh {ks= ds fy, ,dy ço`fÙk çfrfØ;k ¼vkSlr çfrfØ;k½ 

fudkyrs gSa rks ge ço`fÙk dh HkkSxksfyd fHkUurk dh tkudkjh [kks nsrs gSaA blds vykok] tyok;q 

ç.kkyh dh tfVyrk dks ns[krs gq,] ;g laHko gks ldrk gS fd ,d ,dy çfrfØ;k dqy çof̀Ùk 

fHkUurk dh O;k[;k djus ds fy, i;kZIr ugha gSA 

bl v/;;u esa] ge APHRODITE] tyok;q vuqla/kku bdkbZ ¼CRU½] oSf'od o"kkZ tyok;q foKku 

ifj;kstuk ¼GPCC½] Hkkjr ekSle foKku foHkkx ¼IMD½] Hkwfe ij o"kkZ iqufuZekZ.k ¼PREC / L½ vkSj 

Msykos;j fo'ofo|ky; ¼UDEL½ ls o"kkZ ds vkadM+ksa dk fo'ys"k.k djrs gSaA ] vkSj ,¶jksMkbV] 
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lhvkj;w vkSj ;wMhbZ,y ls rkieku MsVk ;g fn[kkus ds fy, fd fofHkUu MsVklsV ds chp LFkkfud 

#>ku –<+rk ls fo"ke gSaA ge igys crk, x, MsVklsV ls ck;sfl;u <kaps esa foy; djds ekSleh 

vkSlr o"kkZ vkSj rkieku dh ,d ,dh—r ço`fÙk dk vuqeku yxkrs gSaA fxzM fcanqvksa dks 

lkaf[;dh; :i ls ltkrh; ekuk tkrk gS rkfd ge lHkh MsVklsV vkSj fxzM fcanqvksa ls MsVk dks 

,d lkaf[;dh; <kaps esa fQV dj ldsaA ge mEehn djrs gSa fd ;g ml ekeys dh rqyuk esa 

fofHkUu ekinaMksa dk vf/kd lVhd vuqeku gksxk tgka çR;sd fxzM fcanq dks vyx ls ekuk tkrk 

gSA ;g eYVh osfj,cy ck;sfl;u eftaZx ¼,ech,,e½ Q‚ewZys'ku rsckYMh ,V vy ds dke ls 

çsfjr gSA vkSj rsckYMh ,V vyA [„•]A bl rduhd dh ,d çeq[k /kkj.kk varfuZfgr tyok;q 

LFkku ds uewus ds :i esa MsVklsV dh O;k[;k gSA vuqHkotU; v‚FkksZxksuy QaD'ku ¼bZvks,Q½ 

fo'ys"k.k buiqV vuqikr&vLFkk;h pj ds jSf[kd la;kstu dks bl rjg ls çkIr djrk gS fd ;g 

,d v‚FkksZxksuSfyVh ck/kk ds Hkhrj muds fopj.k dks vf/kdre djrk gSA  

gUukph [„‣] us bZvks,Q dk ,d oSdfYid lw=hdj.k çLrkfor fd;k gS] tks tyok;q pj ds 

Hkhrj ço`fÙk dks vf/kdre djrk gS] ftls VªsaM fçafliy daiksusaV ,ukfyfll ¼Vhihlh,½ dgk tkrk 

gSA orZeku dk;Z esa] ge vius lw=hdj.k esa bl VªsaM bZvks,Q i)fr dk foLrkj djrs gSaA 

rkieku vkSj o"kkZ] vU; egRoiw.kZ pjksa ds lkFk ?kfu"B laca/k vkSj voyksduksa dh vklku 

miyC/krk ds dkj.k] tyok;q ç.kkyh ds fy, ,d ç‚Dlh ds :i esa ekuk tkrk gSA  

dksbZ Hkh rjhdk tks bu pjksa ls tyok;q dh tkudkjh dks ,d leku tyok;q ifjorZu ladsr ls 

tksM+rk gS] HkkSxksfyd {ks= esa tyok;q ifjorZu ds v/;;u ds fy, cgqr mi;ksxh gksxkA ge 

ck;sfl;u i)fr }kjk fufeZr le; J`a[kyk dks ,d cgq&pj VªsaM fçafliy daiksusaV ,ukfyfll 

¼,eVhihlh,½ lsVvi esa tksM+rs gSa rkfd lerqY; ço`fÙk çeq[k ?kVdksa dks çkIr fd;k tk ldsA ;s 

,eVhihlh] ;fn egRoiw.kZ gSa] rks mUgsa leku tyok;q ifjorZu ladsr ds :i esa fy;k tk ldrk 
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gSA ge ns[ks x, tyok;q ifjorZu dks çsfjr djus esa fofHkUu Mªkbojksa ds lkis{k egRo dks 

[kkstus ds fy, ,d midj.k ds :i esa ,eVhihlh, ls led{k tyok;q ifjorZu ladsr dk 

mi;ksx djrs gSaA 

v/;;u {ks=] MsVklsV vkSj dk;Zç.kkyh 

IGB dk gokbZ dojst 70]00]000 km2 gS vkSj ;g 1 fcfy;u [28] dh vkcknh dk leFkZu 

djrk gSA bl fo'kky tula[;k ¼dqy oSf'od tula[;k dk 1/7oka½ dks /;ku esa j[krs gq,] bl 

{ks= esa tyok;q ifjorZu dh laHkkouk dk ,d cM+k lkekftd&vkfFkZd çHkko gSA fp=k 1 

vkbZthch ¼gjk Nk;kafdr½ dk LFkku vkSj dojst fn[kkrk gSA ge IGB ij ekSle ds iSVuZ dks pkj 

ekSleksa esa fpf=r djrs gSa] tSls] lnhZ ¼tuojh&Qjojh½] çh&ekulwu ¼ekpZ&ebZ½] ekulwu 

¼twu&flracj½ vkSj iksLV&ekulwu ¼vDVwcj&fnlacj½A lfnZ;ksa ds nkSjku çeq[k ekSle laca/kh ?kVuk 

dksgjk gS vkSj çh&ekulwu ds nkSjku /kwy Hkjh vka/kh [29] gSA  

IGB ls vf/kd o"kkZ ekulwu vof/k [30] ds nkSjku dsafær gksrh gSA fdlh {ks= dh tyok;q 

fLFkfr ds vkdyu ds fy, ml {ks= esa çpfyr tyok;q ifjfLFkfr;ksa ds ckjs esa nh?kZdkfyd 

tkudkjh dh vko';drk gksrh gSA ,d nh?kZdkfyd i;kZoj.kh; MsVkcsl cukus ds fy,] dbZ ç;kl 

fd, x, gSa ftlds dkj.k O;kid MsVkcsl [31&36] dk fuekZ.k gqvkA bl v/;;u esa mi;ksx 

fd, x, MsVklsV voyksdu laca/kh MsVkcsl ds mnkgj.k gSaA ,¶jksMkbV [37]38]] lhvkj;w [39]] 

thihlhlh [40]] ihvkjbZlh/,y [41]] ;wMhbZ,y [42] vkSj vkbZ,eMh [43]A ge bu MsVklsV 

ls 0-5◦×0-5◦ fjt‚Y;w'ku o"kkZ MsVk dk mi;ksx djrs gSaA gkykafd] rkieku MsVk ,¶jksMkbV] 

lhvkj;w vkSj ;wMhbZ,y ls çkIr fd;k tkrk gS D;ksafd os dsoy bu lzksrksa ls miyC/k gksrs gSaA 

ço`fÙk fo'ys"k.k ds fy, ƒ‹‣ƒ ls „åå‡ rd dh vof/k dks v/;;u vof/k ds :i esa pquk x;k 

gSA 
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fp= 1% vkbZthch dk LFkku vkSj vko`Ùk {ks= 

ewY;ksa dk lkis{k ifjek.k lacaf/kr Eigen oSDVj }kjk le>k;k x;k ,djlrk dh lhek dk 

çfrfuf/kRo djrk gS] vkSj mPpre Eigen eku okyk osDVj vf/kdre eksuksVksfud ço`fÙk nsrk gSA 

;fn fdlh Eigen eku dk forj.k ;k mPpre iksLVhfj;j MsaflVh dkfUQMsal baVjoy ¼HPDCI½ ,d 

fuf'pr fo'oluh; Lrj ij nwljksa dks vksojySi ugha djrk gS] rks bldk vFkZ gS fd Eigen 

eku vkSj lkFk gh lacaf/kr Eigen osDVj ml fo'oluh; Lrj ij egRoiw.kZ gSaA geus MsVklsV 

¼λA½ ds lVhd dkjd dks NksM+us ds ckn o"kkZ vkSj rkieku ds i'p forj.k ls uewuksa ¼1000½ 

dk ,d lsV rS;kj fd;k] bu uewuk /kkjkvksa esa ls çR;sd ds fy, bZftu fo'ys"k.k fd;k] vkSj 

bZftu ewY; LisDVªe dk forj.k mRiUu fd;kA ge fo'ys"k.k vof/k ds fy, tyok;q ifjorZu 

ladsr ds :i esa egRoiw.kZ Eigen ewY;ksa ds vuq:i Eigen oSDVj ij fopkj djrs gSaA 

fdlh Hkh tyok;q pkyd ds lerqY; le; J`a[kyk ds lerqY; tyok;q ifjorZu ladsrksa ds chp 

lglaca/k ml pkyd ij tyok;q ifjorZu dh fuHkZjrk dks n'kkZrk gSA ge tyok;q ifjorZu dh 

vfuf'prrkvksa dk o.kZu djrs gq,] tyok;q ifjorZu ladsr ds 1000 uewuksa dk mi;ksx djds 
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egRo ijh{k.k ds lkFk lglaca/k dk ijh{k.k djrs gSaA egRo ijh{k.k ij bl isij ds iwjd [kaM 

esa vkxs ppkZ dh xbZ gSA 

fu"d"kZ 

ifj.kke 

ge lHkh fxzM fcanqvksa dh vkSlr çof̀Ùk dk vuqeku yxkrs gSa vkSj 90% fo'oluh; Lrj ij 

,pihMhlhvkbZ dk mi;ksx djrs gq, xSj&'kwU; ço`fÙk oSdfYid ifjdYiuk dk ijh{k.k djrs gSaA 

fxzM fcanq tgka ijh{k.k 'kwU; ço`fÙk 'kwU; ifjdYiuk dks [kkfjt dj nsrk gS] rkjkadu fpà ¼*½ 

vadksa }kjk vkadM+s 2 vkSj 3 esa fn[kk;k x;k gSA 

 

fp= 2% ¼,½ lnhZ] ¼ch½ iwoZ&ekulwu] ¼lh½ ekulwu vkSj ¼Mh½ ekulwu ds ckn ds ekSle ds fy, 

vkSlr o"kkZ ¼feehfnu &1 o"kZ &1½ dh ck;sfl;u ço`fÙkA rkjkadu ¼∗½ 0-90 fo'oluh; Lrj 

dh ço`fÙk ¼p<0-1½ okys vad gSaA 
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fp= 3% ¼,½ lnhZ] ¼ch½ iwoZ&ekulwu] ¼lh½ ekulwu vkSj ¼Mh½ ekulwu ds ckn ds ekSle ds 

fy, vkSlr rkieku ¼◦ o"kZ &1½ dh ck;sfl;u ço`fÙkA rkjkadu ¼∗½ 0-90 fo'oluh; Lrj 

dh ço`fÙk ¼p<0-1½ okys vad gSaA 

fp= 2 fofHkUu ekSleksa ds fy, o"kkZ dh ço`fÙk ds LFkkfud forj.k dks n'kkZrk gSA lfnZ;ksa esa 

#>ku ¼fp= 2a½ ,d çeq[k f}&eksMy lajpuk fn[kkrs gSaA csflu dk nf{k.k iwohZ Hkkx çeq[k 

?kVrh ço`fÙk ¼∼&0-02 feeh fnu &1 o"kZ &1½ fn[kkrk gS] vkSj mÙkj if'peh Hkkx çeq[k 

c<+rh çof̀Ùk ¼∼0-02 feeh fnu &1 o"kZ &1½ fn[kkrk gSA lfnZ;ksa ds nkSjku lsaVªy vkbZthch 

fdlh Hkh ço`fÙk ls iwjh rjg 'kwU; gSA dsaæh; IGB ij o"kkZ dh ;g ço`fÙk&jfgr fo'ks"krk,¡] 

ftlesa bl ekSle esa IGB ds vU; Hkkx dh rqyuk esa vf/kd ek=k esa o"kkZ ¼3 ∼ 4 feeh 

fnu &1½ gksrh gS] bl ekSle ds nkSjku tyok;q ds fLFkj O;ogkj dks bafxr djrh gSA ;g 

lajpuk mÙkjh Hkkx esa vksjksxzkQh [††] ds laHkkfor çHkkoksa vkSj nf{k.k iwohZ Hkkx esa leqæ ds 

çHkko [†‡] dks bafxr djrh gSA çh&ekulwu ¼fp= 2ch½ ekSleksa ds nkSjku ço`fÙk lajpuk 

lqlaxr ugha gSA IGB ds nf{k.kh Hkkx esa cgqr de fxzM fcanq egRoiw.kZ #>ku fn[kkrs gSa 
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¼∼&0-01 feeh fnu&1o"kZ&1½A vf/kdka'k mÙkjh vkSj e/; vkbZthch çh&ekulwu lhtu ds 

nkSjku fdlh Hkh çof̀Ùk ls iwjh rjg 'kwU; gSaA ekulwu ¼fp= 2c½ ekSle yxHkx lHkh fxzM 

fcanqvksa ¼&0-02 &0-1 feeh fnu&1o"kZ&1½ ds fy, ,d etcwr ?kVrh ço`fÙk dks n'kkZrk gSA 

nks LFkkfud eksM gSa% iwohZ vkSj if'peh] bu ?kVrs #>kuksa ds lkFk dsaæh; vkbZthch esa 

mÙkj&nf{k.k vlarrrk ds lkFkA e/; caxky esa] vkbZthch ds iwohZ fgLls esa] c<+rh ço`fÙk 

¼&1o"kZ &1½ dh ,d tsc gS] gkykafd egRoiw.kZ ugha gSA çof̀Ùk;ksa dk ifjek.k bl ekSle esa 

lcls etcwr gS tks bl rF; ds dkj.k gS fd vkbZthch ij vf/kdka'k o"kkZ ekulwu ds 

ekSle esa dsafær gksrh gS] bl çdkj yxkrkj lw[kuk Hkh lcls etcwr gksrk gSA ekulwu 

vof/k ds nkSjku vkbZthch }kjk çkIr o"kkZ esa bu deh dk —f"k vkSj ty&ÅtkZ mRiknu ij 

cgqr çHkko iM+rk gS D;ksafd bl {ks= esa vf/kdka'k o"kkZ ekulwu ds ekSle ds nkSjku çkIr 

gksrh gSA ekulwu ds ckn dk ekSle ¼fp= 2Mh½ dsaæh; vkbZthch ¼∼& 0-02 feeh 

fnu&1o"kZ&1½ esa ?kVrh ço`fÙk dks n'kkZrk gS] ysfdu nf{k.k&iwohZ Hkkx esa ,d egRoiw.kZ o`f) 

dh ço`fÙk gS ¼∼0-03 feeh fnu&1o"kZ½ &1½] vkSj mÙkjh Hkkx dksbZ egRoiw.kZ ço`fÙk ugha 

fn[kkrk gSA ?kVrh ço`fÙk dh vksj c<+us dk rhoz LFkkfud ifjorZu vkbZthch ds nf{k.k iwohZ 

Hkkx esa laHkkfor Hkwfe&leqæh laidZ dks bafxr djrk gSA 

lkjka'k 

geus ;g fn[kkus ds fy, dbZ lzksrksa ls MsVklsV dk fo'ys"k.k fd;k gS fd vyx&vyx 

MsVklsV esa LFkkfud ço`fÙk dh fo'ks"krk,a dkQh fHkUu gksrh gSaA bl eqís dks gy djus ds fy, 

ge mu lHkh MsVklsV ij fopkj djrs gq, ,dh—r #>ku çkIr djus ds fy, ,d ck;sfl;u 

<kaps dk çLrko djrs gSaA O;fäxr voyksdu MsVklsV ds çHkko dks gVkus ds ckn] leku 

MsVklsV ls dbZ uewus] ck;sfl;u <kaps ls çkIr ekinaMksa dk mi;ksx djds rS;kj fd, tkrs gSaA 
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bl fo'ys"k.k ds uewus fofHkUu ekSleksa ds nkSjku vkbZthch ds fy, leku tyok;q ifjorZu 

ladsr çkIr djus ds fy, ,eVhihlh, <kaps esa fufnZ"V gSaA ge fn[kkrs gSa fd çh&ekulwu vkSj 

ekulwu ds ekSle ds nkSjku vkbZthch ij tyok;q egRoiw.kZ :i ls ¼> 90% vkRefo'okl 

Lrj½ cny jgh gSA ekulwu ds ckn ds nkSjku] ifjorZu FkksM+k de egRo ¼∼ 85% 

vkRefo'okl Lrj½ ds lkFk gksrk gSA lfnZ;ksa ds ekSle esa fdlh Hkh rjg ds tyok;q ifjorZu 

ds ladsr ugha feyrsA vkbZthch ij tyok;q ifjorZu dks çsfjr djus esa fofHkUu tyok;q 

pkydksa ds egRo dk fo'ys"k.k djus ds fy, led{k tyok;q ifjorZu ladsr dk mi;ksx 

fd;k tkrk gSA ge ikrs gSa fd tyok;q ifjorZu dks çsfjr djus esa oSf'od VsyhdusD'ku dk 

egRo ux.; gSA th,pth dh lkaærk dk tyok;q ifjorZu ladsr ds lkFk cgqr etcwr laca/k 

gS tks vkbZthch ij tyok;q ifjorZu ds pkydksa ds :i esa muds çeq[k egRo dks n'kkZrk gSA 

bu ifj.kkeksa ls ladsr feyrk gS fd VsyhdusD'ku lwpdkad] tks varj okf"kZd ifjorZu'khyrk 

;k gkbMªksy‚ftdy pje ¼tSls lw[kk½ ds fy, ftEesnkj gks ldrs gSa] vkbZthch ij nh?kZdkfyd 

tyok;q çof̀Ùk esa egRoiw.kZ Hkwfedk ugha fuHkk ldrs gSaA nwljh vksj] th,pth] tks 

varj&okf"kZd ifjorZu'khyrk ds fy, ftEesnkj ugha gks ldrk gS] vkbZthch ij tyok;q 

ifjorZu çfØ;k esa ,d egRoiw.kZ Hkwfedk fuHkk ldrk gSA bl i= esa rS;kj dh xbZ uohu 

fof/k;ka vkbZthch ij tyok;q ds fo'ys"k.k rd gh lhfer ugha gSa] cfYd fdlh Hkh {ks= dh 

tyok;q fo'ks"krkvksa ds fo'ys"k.k esa mi;ksx dh tk ldrh gSaA ;s fof/k;ka gesa fdlh Hkh {ks= 

ds tyok;q xq.kksa vkSj mUgsa çsfjr djus okyh çfØ;kvksa dks le>us esa enn djsaxhA 

lanHkZ 

1- ijksnk vkj,l] oqMgsM Vh] flag vkjch ¼1994½ ,f'k;k esa pkoy&xsgwa mRiknu ç.kkfy;ksa 

dh fLFkjrkA vkj,ih, çdk'ku] cSadkdA 
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2- fOgVQhYM ih,p] dSuu ,ts ¼2000½ dukMk esa tyok;q vkSj ty foKku esa gkfy;k 

cnykoA dSusfM;u okVj fjlkslZ ts 25% 19&65A 

3- eqftd I ¼2001½ tyok;q ifjorZu ds fy, tyfo|qr ç.kkfy;ksa dh laosnu'khyrkA 

dSusfM;u okVj fjlkslZ ts 26% 233&253A 

4- tw lh&okbZ] flag oh ¼2004½ fLFkj vkSj cnyrh tyok;q ds rgr {ks=h; ty lalk/ku 

ewY;kadu e‚My ij leh{kkA ty lalk/ku çca/ku 18% 591&612A 

5- iar thch] fgaxkus ,y,l ¼1988½ 20 oha 'krkCnh ds nkSjku jktLFkku ds jsfxLrku esa 

vkSj mlds vklikl tyok;q ifjorZuA baV ts DykbesVksy 8% 391&401A 

6- cksyklhuk ,e,] feax okbZ] jkekLokeh oh ¼2011½ ,aFkzksikstsfud ,jkslksy vkSj nf{k.k 

,f'k;kbZ xzh"edkyhu ekulwu dk detksj gksukA foKku 334% 502&505A 

7- fgaxkus ,y,l] dqekj dsvkj] ewfrZ ohvkj ¼1985½ Hkkjr esa lrgh gok ds rkieku ds 

nh?kZdkfyd #>kuA baV ts DykbesVksy 5% 521&528A 

8- lqHkk"k ,u] flDdk ,ds] eksgu ,p,lvkj ¼2010½ e/; iwoksZÙkj Hkkjr esa o"kkZ vkSj 

rkieku dh voyksdu laca/kh fo'ks"krkvksa dh tkap& ,d ,sfrgkfld ifjçs{; 

1889&2008A TheorApplClimatol 103% 305&319A 

9- ,ukMkVj ,p] ØksucxZ th] fuLVªSaM vkj] jk;ySaMj vkj ¼2005½ lkbukscSDVhfj;k ls 

,aMksVkfDlu vkSj ,jkslksy ds lk¡l ysus ds ckn rhoz bU¶yw,atk tSlh çfrfØ;k ds dkj.k 

ds :i esa xzke&udkjkRed cSDVhfj;kA bdksgsYFk 2%209&221 

10- valkjh Vh;w] oylu ,bZ] vks>k ,u] jfo—".k vkj] ujflEgu ch] xqaFks ,l,l 

¼2015½ ekMy fleqys'ku vkQ Qaxy Liksj fMLVªhC;w'ku vksoj n bafM;u jhtuA ,Vekl 

,uok;ju 122%552μ560 
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11- ckyklqcze.;e vkj] uSukj ih] jkt'ks[kj , ¼2012½ vkoklh; lw{e okrkoj.k esa 

,;jcksuZ cSDVhfj;k] dod vkSj ,aMksVkfDlu Lrj% ,d dsl LVMhA ,jksck;ksykth 

28%375μ390 

12- ckmj ,p] fx,cy ,p] fgVtsucxZj vkj] dSLij&fx,cy ,] jhLPy th] ftcqLdk 

,Q] iDlcke ,p ¼2003½ DykmM daMsuls'ku U;wfDy;l ds :i esa ,;jcksuZ cSDVhfj;kA 

ts ft;ksfQl jsl% ,Vekl 108%4658 

13- pkSgku ,,l ¼2016½ ,d lqfu;ksftr 'kS{kf.kd ifjlj vkSj mlds vkl&ikl jgus 

okys leqnk; ds 'olu LokLF; dks ifjHkkf"kr djus esa ck;ks,jkslksy dh Hkwfedk vkSj 

egRo dks le>us ds fy, lky Hkj dk v/;;uA ¼ih,pMh Fkhfll] Hkkjrh; çkS|ksfxdh 

laLFkku dkuiqj ls lEekfur½ 

14- DykdZ lh,l] jk;ySaMj vkj] yklZu ,y ¼1983½ dEiksLV IykaV~l esa xzke&usxsfVo 

cSDVhfj;k] ,Lijfxyl ¶;wfexsVl] MLV vkSj ,aMksVkfDlu ds LrjA ,iy ,uok;ju 

ekbØksck;ksy 45%1501&1505 

15- MksekaLdk ,] LVªksltsu&ejksdk th ¼1994½ ,aMksVkfDlu bu vkD;wis'kuy 

,uok;juesaV vkQ csdl%Z esFkM vkQ fMVsD'kuA baV ts vkD;wi esM ,uok;ju gsYFk 

7%125&134 

16- Qw ih] dkokeqjk ds] vksdqtkok ds] vxzoky ,lth] okax th] dkuk;k okbZ] okax 

tsM ¼2008½ ekmaV ij xfeZ;ksa ds ioZrh; ,jkslksy dh dkcZfud vk.kfod jpuk,a vkSj 

vLFkk;h fofo/krk,aA rkbZ] mÙkjh phu dk eSnkuA ts HkwHkkSfrdh jsl% ,Vekl 

113%D19107 
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17- xkflZ;k bZ] fgy Vhlhts] çsUuh ,ts] MhekV ihts] ÝSad thMh] ØsMsuokbl ,l,e 

¼2012½ nks vesfjdh mPp eSnkuh —f"k {ks=ksa esa lhek ijr gok esa ck;kstsfud cQZ 

ukfHkdA ts HkwHkkSfrdh jsl% ,Vekl 117%D18209 

18- xqIrk ihds] lgk; ,l] flag ,u] nhf{kr lhds] flag Mhih] 'kekZ lh] frokjh 

,eds] xqIrk vkjds] xxZ ,llh ¼2004½ pkoy&xsgwa Qly ç.kkyh esa vo'ks"k tyuk% 

dkj.k vkSj fufgrkFkZA djZ foKku 87%1713&1717 

19- gkDl lhoh] fdofyu ,l,u] jksDdk tsMh] áwxsV oh] Fk‚elu ,e,] lVy dsch 

¼2011½ o"kkZ ds fy, Qaxy leqnk; çfrfØ;k,aA Xyksc psat ck;ksy 17%1637&1645 

20- dqekj ,] xqIrk Vh ¼2015½ ,d pj foU;kl PM1/PM2-5 çHkko&vk/kkfjr uewuk 

dk fodkl vkSj ç;ksx'kkyk çn'kZu ewY;kaduA ,;jkslksy ,;j Doky jsl 15%768&775 

21- yh Vh] fxza'kiqu ,l,] fde dsokbZ] bvksflQksok okbZ] vf/kdkjh ,] jsiksuu Vh 

¼2006½ buMksj vkSj vkmVMksj ,;jcksuZ Qaxy chtk.kqvksa] ijkx] vkSj ¼1 → 

3½&chVk&Mh&Xyqdu ds chp laca/k fcuk –'; eksYM o`f) ds ?kjksa esaA ,jksck;ksykth 

22%227μ235 

22- eerk JhokLro ts,u] lRlaxh thih] dqekj vkj ¼2015½ baMks&xaxk ds eSnku ij 

ck;ks,jkslksy çnw"k.k dk vkdyuA i;kZoj.k foKku çnw"k.k jsl 22%6004μ6009 

23- çwflu ,ts] xkflZ;k bZch] ekjZ ,ylh ¼2015½ buMksj vkSj vkmVMksj gok esa 

ok;jl vkSj cSDVhfj;k dh dqy lkaærkA Environ Sci Technol Lett 2%84&88 

24- jktho ih] jktiwr ih] xqIrk Vh ¼2016½ vy&uhuks vkSj ihMhvks ds nkSjku 

,jkslksy vkSj ckfj'k ds ikuh dh jklk;fud fo'ks"krkvksa us Hkkjrh; xzh"edkyhu ekulwu 

dks çHkkfor fd;kA ,Vekl ,uok;ju 145%192μ200 
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25- esartic A] Dallafior TN ¼2011½ oSf'od dod chtk.kq mRltZu] leh{kk vkSj 

lkfgR; MsVk dk la'ys"k.kA tSo HkwfoKku 8%1181&1192 

26- rkgk ,eih,e] Mªw th,p] VSej ,] gsfoaXl th] tksfMZUlu th,e] ykUxglZ~V ihts] 

iksykMZ ,ltsVh ¼2007½ daiksfLVax lqfo/kkvksa ds ck;ks,jkslksy ,Dlikstj vkdyu esa 

lq/kkj& fofHkUu [kkn ;qxksa vkSj çlaLdj.k xfrfof/k;ksa ls mRltZu dk rqyukRed 

e‚MfyaxA ,Vekl ,uok;ju 41%4504μ4519 
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