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ftad v‚DlkbM uSukseVsfj;Yl vkSj blds i;kZoj.kh; vuqç;ksx

bf'krk JhokLro1]2] pk# f}osnh1] xksfoan xqIrk1 ,oa çhre flag1

1lh,lvkbZvkj&jk"Vªh; HkkSfrd ç;ksx'kkyk] M‚- ds-,l- Ñ".ku ekxZ] ubZ fnYyh&110012] Hkkjr
2bysDVª‚fuDl vkSj lapkj foHkkx] ouLFkyh fo|kihB jktLFkku&304022] Hkkjr

bZesy % tanuishita@gmail.com

lkjka'k

lalk/kuksa vkSj çkS|ksfxfd;ksa ds fodkl us Hkkjh ek=k esa u, jlk;uksa vkSj ;kSfxdksa dks mRiUu fd;k gS] ftlls
i;kZoj.kh; leL;k,a iSnk jgh gSA ftlds dkj.k orZeku esa ekuo lH;rk çnw"k.k fu;a=.k vkSj LoPN ÅtkZ mRiknu
dh pqukSfr;ksa dk lkeuk dj jgh gSA tyh; i;kZoj.k esa çnw"kdksa dh mifLFkfr tyh; thoksa ds lkFk&lkFk ekuo
thou ds fy, Hkh laHkkfor [krjk iSnk dj ldrh gSA rsth ls vkS|ksxhdj.k ds lkFk] cM+h ek=k esa vkS|ksfxd
vif'k"V xSlsa tSls ukbVªkstu v‚DlkbM] dkcZu eksuksv‚DlkbM] lYQj Mkbv‚DlkbM] vkSj fofHkUu ok"i'khy
dkcZfud ;kSfxd i;kZoj.k esa NksM+s tkrs gSaA i;kZoj.k çnw"k.k us vius çkÑfrd mipkj dh lhek dks ikj dj fy;k
gS vkSj bl çdkj dkcZfud çnw"kdksa ds lkFk vR;f/kd nwf"kr vkSj tgjhys çnw"kdksa ds mipkj ds fy, ykxr çHkkoh
vkSj vR;f/kd dq'ky lkexzh ;k çkS|ksfxfd;ksa dks fodflr djuk vkt dh ekax gSA ftZd v‚DlkbM dks ,d
,aVh&cSDVhfj;y ,tsaV ekuk tkrk gS ftls vkerkSj ij ;woh çdk'k dks vo'kksf"kr djus ds fy, luLØhu] dksfVaXl
vkSj isaV esa tksM+k tkrk gSA ftZd v‚DlkbM esa mPp çdk'k laosnu'khyrk] de ykxr] mPp jsM‚Dl {kerk] cM+s ÅtkZ
varjky] xSj&fo"kkärk vkSj çkÑfrd çpqjrk tSlh fo'ks"krk,a gSaA ftZd v‚DlkbM dk ,d vfrfjä ykHk ;g gS fd
bl fo'ks"k lkexzh ds fy, fofHkUu çdkj ds uSuksLVªDpj dk fuekZ.k csgn vklku gS vkSj bls DokaVe osy] uSuksjksM]
uSuksok;j] uSuksVîwc] vkSj dqN vU; fuEu&vk;keh  ftZd v‚DlkbM tSls fofHkUu :iksa esa vkdkj fn;k tk ldrk gSA
blds vykok] QksVksdSVfyfll ikuh vkSj vif'k"V ty esa ekStwn çnw"kdksa vkSj /kkrq vk;uksa ds fy, mi;ksx dh tkus
okyh çHkkoh mipkj çfØ;kvksa esa ls ,d gS D;ksafd ;g dkcZfud çnw"kdksa dks iwjh rjg ls [kfut dj nsrk gSA  ftZd
v‚DlkbM ikuh dhVk.kq'kks/ku esa Hkh O;kid :i ls mi;ksx dh tkus okyh lkefxz;ksa esa ls ,d gS D;ksafd ;g QksVks
la{kkj.k ds fy, çfrjks/kh gS] de egaxh gS] xSj&fo"kSyh gS vkSj bldk mi;ksx ifjos'kh; ifjfLFkfr;ksa esa fd;k tk
ldrk gSA ftZd v‚DlkbM uSukseVsfj;y dksfVax ds i;kZoj.kh; vuqç;ksxksa ds lanHkZ esa] tgjhyh xSl ds fy, lsalj
lcls egRoiw.kZ gSA;gka] geus rkih; ok"i teko çfØ;k ds ek/;e ls rS;kj dh xbZ ftZd v‚DlkbM iryh fQYeksa
dks rS;kj fd;k gS vkSj bldk mi;ksx xSl lsaflax mís';ksa ds fy, fd;k gSA fdlh fo'ks"k lsalj dh çfrfØ;k
fu/kkZfjr djus esa fof'k"V lrg {ks= ewy dkjd gSA pw¡fd] ftZd v‚DlkbM dks fofHkUu uSuks lajpukvksa esa la'ysf"kr
fd;k tk ldrk gS] fofHkUu vkdkj vkSj fofHkUu vkÑfr;ksa tSls xksys] NM+] jSf[kd vkSj dksj&'ksy lajpuk okys
uSukseVsfj;y dks la'ysf"kr fd;k tk ldrk gS] vkSj rnuqlkj muds jklk;fud] v‚fIVdy] fo|qr xq.kksa vkSj fof'k"V
lrg {ks= dks la'ysf"kr fd;k tk ldrk gSA ;g lkexzh ds xSl lsaflax çn'kZu ds vuq:i gS] fofHkUu vkdkjokyh
leku lkefxz;ksa esa vyx&vyx xSl lsaflax xq.k gksrs gSaA fopkj ;g gS fd ftZd v‚DlkbM ds fofHkUu uSuksLVªDpj
dks la'ysf"kr fd;k tk, vkSj bldk mi;ksx fofHkUu xSlksa ds fy, lsalj cukus esa fd;k tk,A
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i;kZoj.k fuxjkuh ds fy, xSfy;e v‚DlkbM vk/kkfjr
lksyj&CykbaM QksVks fMVsDVj dk mi;ksx

moZ'kh ok"kZ~.ks;1]2] vk;q"kh pkSgku3 ,oa xksfoan xqIrk1]2

1vdkneh v‚Q lkbafVfQd ,aM buksosfVo fjlpZ] lh,lvkbZvkj&,pvkjMhlh dSail]

xkft;kckn] mÙkj çns'k&201002] HkkjrA
2lh,lvkbZvkj&jk"Vªh; HkkSfrd ç;ksx'kkyk] M‚- ds-,l- Ñ".ku jksM] ubZ fnYyh&110012] Hkkjr

3ouLFkyh fo|kihB] jktLFkku&304022 Hkkjr

lkjka'k

uksosy dksjksuk ok;jl jksx ¼dksfoM&19½ ds oSf'od çlkj vkSj nqfu;kHkj esa fofHkUu çdkjksa ds mn; us ,d egkekjh
dks tUe fn;k gSA bl i;kZoj.kh; pqukSrh ds QSyus ls fuiVus ds fy,] bu pqukSfr;ksa esa ls yxHkx 99% dks [kRe
djus ds fy, ijkcSaxuh&lh ¼;woh&lh½ LVjykbftax midj.kksa dk O;kid :i ls mi;ksx fd;k tkrk gSA ;woh&lh
ds yacs le; rd laidZ esa jgus ls i;kZoj.k vkSj euq";ksa ds fy, [krjk iSnk gks ldrk gS] ftlls Ropk dSalj] Mh,u,
{kfr] eksfr;kfcan vkSj vU; xaHkhj LokLF; leL;kvksa dh laHkkouk c<+ ldrh gS] tks laHkkfor :i ls ,d vkSj egkekjh
ifj–'; dks tUe ns ldrh gSA blfy,] ;woh&lh ,Dlikstj dh rhozrk dh fuxjkuh djuk vkSj i;kZoj.k esa fofdj.k
dks çfrcaf/kr djuk vR;ko';d gSA ;woh&lh fofdj.k midj.kksa ds lkFk la;kstu esa ,d vR;f/kd laosnu'khy
lksyj&CykbaM QksVks fMVsDVj ¼ihMh½ dks fu;ksftr djus dh t:jr gSA fofHkUu vYVªk&okbM cSaM xSi lsehdaMDVlZ
ds chp] xSfy;e v‚DlkbM viuh mPp fofdj.k dBksjrk vkSj mRÑ"V jklk;fud vkSj FkeZy fLFkjrk ds dkj.k]
lksyj&CykbaM ;woh&lh QksVks fMVsD'ku midj.kksa esa vuqç;ksx ds fy, lcls vk'kktud lkexzh ds :i esa mHkjk
gSA xSfy;e v‚DlkbM dk mi;ksx egRoiw.kZ çHkko j[krk gS] tks i;kZoj.k fuxjkuh ds fy, mPp fØ;k'khy okys
lksyj&CykbaM ;woh&lh fMVsDVj dh çxfr dk ekxZ ç'kLr djrk gSA
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i`Foh ds pqacdh; Ëkzqoksa dh xfr vkSj tyok;q ifjorZu
ds chp laHkkfor laca/k dh tkap

xkSjo oekZ1]2 ,oa #is'k ,e- nkl1]2

1i;kZoj.k foKku vkSj tSo&fpfdRldh; ekidh foHkkx]

lh-,l-vkbZ-vkj&jk"Vªh; HkkSfrd ç;ksx'kkyk] M‚- ds- ,l- Ñ".ku ekxZ] ubZ fnYyh&110012] Hkkjr
2oSKkfud ,oa uoksuos'kh vuqla/kku vdkneh] xkft;kckn] mÙkj çns'k&201002] Hkkjr

lkjka'k

orZeku le; esa Hkw&pqacdh; e‚Mfyax ,oa mixzg fuxjkuh esa gqbZ çxfr ds dkj.k pqacdh; Ëkzqoksa ds LFkku es gks jgs
fujarj ifjorZu dk lVhd vk¡dyu laHko gqvk gSA pqacdh; Ëkzqoksa  ds LFkkuksa es vk jgs bl ifjorZu dks] fo'ks"k :i
ls mÙkjh pqacdh; Ëkzqo  esa] tks fd gky gh esa lkbcsfj;k dh vksj vHkwriwoZ nj ls ¼yxHkx 55 fdyksehVj çfr o"kZ
dh xfr esa½ c<+ jgk gS] Hkw&oSKkfudksa ds chp ,d egRoiw.kZ ppkZ ,oa 'kks/k dk fo"k; cuk gqvk gSA bl rjg ds
Hkw&pqacdh; ifjorZu] ok;qeaMyh; ifjlapj.k iSVuZ vkSj d‚fLed&js yDl bR;kfn dks çHkkfor rks djrs gh gSa] blds
lkFk laHkor% /kjrh dh tyok;q ç.kkyh dks Hkh  çHkkfor dj ldrs gSaA bl rF; dks /;ku esa j[krs gq,] v/;;u
esa  geus mÙkjh pqacdh; Ëkzqo ds rst pyu vkSj oSf'od tyok;q ifjorZu ds chp laHkkfor laca/k dks fu/kkZj.k djus
dk ç;kl fd;k gSA blds fy, o"kZ 1980] 2000 vkSj 2020 ds Hkw&pqacdh; vkadM+ksa dk v/;;u fd;k gSA ;s vk¡dM+s
varjkZ"Vªh; Hkwpqacdh; lanHkZ {ks=  ¼baVjus'kuy ftvks eXusfVd jsQsjsal QhYM vkbZ-th-vkj-,Q-½ e‚My ds }kjk ,df=r
fd, x, gSa tks fd {kSfrt pqacdh; rhozrk ¼g‚fjt‚UVy eSXusfVd QhYM½ dks çyf{kr djrk gSA blds lkFk mixzgksa
ds }kjk ,df=r dh xbZ lrg ds vkSlr rkieku ds vkadM+ksa dks /kjrh ds fofHkUu {ks=ksa es vk, gq, vkSlr rkieku
es ifjorZu dks vk¡dus ds fy, mi;ksx es yk;k x;k gSA le; J̀a[kyk fo'ys"k.k ls ;g Kkr gksrk gS fd ml le;
ds pqacdh; Ëkzqoh; LFkku ij lrgh rkieku c<+rk gS tks fd ckn es pqacdh; Ëkzqoh; LFkku ds LFkkukarj.k ds lkFk ?kVuk
pkyw gks tkrk gSA vFkkZr tc pqacdh; Ëkzqo ml fcanq ls LFkkukarfjr gq, rc bu LFkkuksa ij rkieku de gksrk x;kA
laca/k fo'ys"k.k ¼dksfjys'ku ,ukfyfll½ ls irk pyrk gS fd pqacdh; Ëkzqo dh {kSfrt rhozrk vkSj lrg ds rkieku
ds chp ,d foijhr çòfÙk ns[kh xbZ gSA nksuksa cgqr vf/kd lglacaf/kr rks ugha gSa] blfy, ge dg ldrs gSa fd vU;
dkjd Hkh blesa egRoiw.kZ Hkwfedk fuHkkrs gSa] ijUrq bu laca/kksa dh çòfr ,oa egRo dks iwjh rjg ls le>us ds fy,
vf/kd 'kks/k dh vko';drk gSA
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fnYyh ds l?ku ,oa fojy ouLifr {ks=ksa ds
e/;ok;q xq.koÙkk esa fHkUurk dk vkdyu

vpZuk jkuh1]2 ,oa eukst dqekj1]2

1i;kZoj.k foKku vkSj tSo&fpfdRlk ekfidh çHkkx] lh,lvkbZvkj&jk"Vªh; HkkSfrd ç;ksx'kkyk]

M‚- ds-,l- Ñ".ku ekxZ] ubZ fnYyh&110012] Hkkjr
2oSKkfud vkSj uohÑr vuqla/kku vdkneh ¼,lh,lvkbZvkj½] xkft;kckn] mÙkj çns'k&201002] Hkkjr

bZesy% manoj.kum@nplindia.org

lkjka'k

;g v/;;u fnYyh ds 'kgjh ifj–'; ds Hkhrj l?ku ,oa fojy ouLifr okys {ks=ksa ds e/; ok;q xq.koÙkk dk
rqyukRed fo'ys"k.k çLrqr djrk gSA rsth ls 'kgjhdj.k vkSj tula[;k òf) ds dkj.k Hkwfe mi;ksx esa egRoiw.kZ
ifjorZu gq, gSa] ftlds ifj.kke Lo:i 'kgj ds fofHkUu {ks=ksa esa ouLifr vkoj.k dk Lrj ìFkd gks x;k gSA ok;q
xq.koÙkk ij ouLifr dk çHkko cgqr egRoiw.kZ gS D;ksafd ;g çnw"kdksa dks jksddj] 'kgjh rki }hi çHkko dks de djds
vkSj lexz ok;q xq.koÙkk dks c<+kdj ok;q çnw"k.k dks de djus esa egRoiw.kZ Hkwfedk fuHkkrk gSA bl v/;;u esa] fnYyh
ds pkj {ks=ksa dh ok;q xq.koÙkk dh rqyuk dh xbZ gS] ftlesa nks fojy ouLifr vkSj mPp&;krk;krh okys {ks=ksa uker%
vkuanfogkj ,oa vkbZVhvks] tcfd blds foijhr vU; nks uker% eafnj ekxZ rFkk M‚- d.khZ flag 'kwfVax jsat
vR;f/kd ouLifr {ks=ksa dk çfrfuf/kRo djrs gSaA çLrqr v/;;u esa] ik¡p o"kksaZ ¼2019&2023½ ds fofHkUu ok;q çnw"kdksa
dk vkdM+k dsaæh; çnw"k.k fu;a=.k cksMZ ¼lhihlhch½ ds osc iksVZy ls lacfU/kr fuxjkuh LVs'kuksa ds fy, ,d= fd,
x, gSA ;g v/;;u vfHkd.k ¼ih,e

10
 vkSj ih,e

2-5
½] lYQj Mkbv‚DlkbM ¼SO

2
½] ,oa dkcZu eksuksv‚DlkbM ¼COs½

tSls ekunaM çnw"kdksa ds çeq[k ok;q xq.koÙkk ekinaMksa dh tkap djrk gSA bl v/;;u ds ek/;e ls] ;g ik;k x;k
gS fd mPp&ouLifr Hkwfe dh rqyuk esa mPp&;krk;krh okys {ks=ksa esa ih,e

10
 rFkk ih,e

2-5
 dk Lrj Øe'k% 1-5 vkSj

1-3 xquk vf/kd gSA blds vykok] fojy ouLifr okys {ks=ksa esa SO
2
 dh lkaærk 28-2% vf/kd gSA vkbZVhvks vkSj

eafnj ekxZ ds chp lhvks lkaærk esa çfr'kr varj yxHkx 48-2% gS] tcfd vkuan fogkj rFkk eafnj ekxZ ds chp]
;g yxHkx 68-6% gSA çkjafHkd fu"d"kZ esa] fnYyh ds l?ku rFkk fojy ouLifr okys {ks=ksa ds chp ok;q xq.koÙkk esa
mYys[kuh; vlekurkvksa dk ladsr nsrs gSaA mPp ouLifr vkoj.k okys {ks= ;kuh eafnj ekxZ ,oa M‚- d.khZ flag
'kwfVax jsat vius de ouLifr okys {ks=ksa ;kuh vkbZVhvks vkSj vkuan fogkj dh rqyuk esa ok;q çnw"kdksa dh lkaærk
vis{kk-r de çnf'kZr djrs gSaA orZeku v/;;u ds urhts 'kgjh fu;kstu] gfjr cqfu;knh <kaps ds fodkl vkSj ok;q
xq.koÙkk çca/ku j.kuhfr;ksa ds fufgrkFkZ ds lkFk 'kgjh okrkoj.k esa ouLifr vkSj ok;q xq.koÙkk ds chp laca/kksa esa
ewY;oku var–Zf"V çnku djrs gSaA ok;q xq.koÙkk c<+kus esa ouLifr dh Hkwfedk dks le>dj] uhfr fuekZrk vkSj 'kgjh
;kstukdkj gfjr ,oa LoLFk 'kgjksa dks c<+kok nsus ds fy, yf{kr gLr{ksi ykxw dj ldrs gSaA
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ok;q çnw"k.k dk vuisf{kr çHkko

vfiZr vkuan ,oa leh{kk uk;d

fMikVZesaV v‚Q ,uok;jesaVy LVMht

tkfdj gqlSu fnYyh d‚yst ¼la/;k½] fnYyh fof'o|ky;

bZesy% arpitanand956@gmail.com

lkjka'k

ok;q çnw"k.k ls dbZ çdkj dh 'olu laca/kh chekfj;k¡] ân; laca/kh chekfj;k¡] çtuu laca/kh leL;k,¡ vkSj lkFk gh
vLFkek gksrk gS tks xaHkhj :i ls ,ythZ iSnk dj ldrk gS vkSj èR;q dk dkj.k cu ldrk gSA ;g lc tkuus ds
ckotwn ge tSls f'kf{kr yksx ok;q çnw"k.k dks de djus ds ctk; c<+kok nsrs gSA ok;q çnw"k.k ds eq[; ?kVdksa esa
ls ,d gS df.kdk rRoA vkSj dfudk rRo ds eqD;r% nks çdkj gS tks ges çHkkfor djrs gSa % 2.5 dfudk rRo vkSj
10 dfudk rRo ftls ekbØksu esa ekik tkrk gSA 10 ekbØksu ds dfudk rRo FkksM+s cM+s vkdkj ds gksrs gS blfy,
os vklkuh ls ukd esa fuLiafnr gks tkrs gSa ijarq ;g xaHkhj flj nnZ dk dkj.k cu tkrs gSA ysfdu 2.5 ekbØksu
ds dfudk rRo 'olu ra= esa xgjkbZ rd ços'k djrs gSa] QsQM+ksa rd igqaprs gSa vkSj ;gka rd fd jäçokg esa Hkh
ços'k djrs gSaA blls vLFkek] czksadkbfVl vkSj nh?kZdkyhu vojks/kd QsQM+k fo"k;d jksx tSlh 'olu laca/kh
leL;k,a c<+ ldrh gSa] lkFk gh fny ds nkSjs] ân;?kkr vkSj mPp jäpki tSlh ân; laca/kh chekfj;ksa dk [krjk
Hkh c<+ ldrk gSA ;g lc dks de djus ds fy, okguksa vkSj vkS|ksfxd lzksrksa ij mRltZu fu;a=.k ykxw djuk vkSj
çnw"k.k ds LokLF; tksf[keksa ds ckjs esa lkoZtfud tkx:drk c<+kuk 'kkfey gSA bl çdkj ge lkoZtfud LokLF;
dh j{kk dj ldrs gSa] ok;q xq.koÙkk esa lq/kkj dj ldrs gSa vkSj Hkfo"; dh ihf<+;ksa ds fy, i;kZoj.k dh j{kk dj
ldrs gSaA
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1981&2021 ds nkSjku Hkkjrh; HkwHkkx vkSj vaMeku fudksckj
vkSj y{k}hi ij rkieku] lkis{k vknZzrk vkSj

gok dh xfr esa tyok;q #>ku

lqjsaæ dqekj <kdk1] l̀f"V efyd2 ,oa ,-,l- jko2

1jsfM;ks vkSj ok;qeaMyh; HkkSfrdh ç;ksx'kkyk] jkt/kkuh d‚yst] fnYyh fo'ofo|ky;] Hkkjr
2,IykbM fQftDl foHkkx] fnYyh VsDuksy‚ftdy ;wfuoflZVh] Hkkjr

bZesy% skdhaka@gmail.com

lkjka'k

fiNys 4 n'kdksa ¼1981 ls 2021 rd½ esa Hkkjrh; HkwHkkx vkSj y{k}hi ¼vjc lkxj ds fdukjs½ vkSj vaMeku vkSj
fudksckj ¼caxky dh [kkM+h½ ds }hiksa esa rkieku] lkis{k vknZzrk] gok dh xfr esa #>kuksa dh tkap djus ds fy, ,d
fo'ys"k.k fd;k x;k gSA bu ekinaMksa esa cM+s iSekus ij mrkj&p<+ko vkSj jSf[kd #>kuksa dks çdV djus ds fy, rSukr
,ebZvkj, MsVk 36 LFkkuksa ¼HkwHkkx ij fLFkr 30 LFkku vkSj vjc leqæ dh vksj vkSj caxky dh [kkM+h esa çR;sd 3½
dks doj djrk gSA lrg ds rkieku ¼tehu ls 2 ehVj Åij½ MsVk us ,d jSf[kd òf) fn[kkbZ] tks 2000 ds ckn
vjc i{k vkSj caxky dh [kkM+h nksuksa esa vf/kd çeq[k gSA bl vof/k esa] Hkkjrh; HkwHkkx ds nksuksa fdukjksa ij rkieku
~ 0-7&0-8°C c<+ x;kA v/;;u esa yxHkx nks frgkbZ LFkkuksa ¼24 LFkkuksa½ us rkieku esa òf) n'kkZbZ x;h gSA gkykafd]
lHkh }hi LFkkuksa ij lkis{k vknZzrk MsVk esa deh ¼2000&2021 ds nkSjku çeq[k½ çnf'kZr gqbZA rkieku esa
v/kZ&vkof/kd mrkj&p<+ko ¼tks jSf[kd :i ls c<+ jgk gS½ ENSO iSjkehVj ¼vjc lkxj vkSj vaMeku vkSj fudksckj
esa lglaca/k xq.kkad ‘r’ 0-20 ls 0-34 rd gS; tks lkaf[;dh; :i ls egRoiw.kZ gS vkSj vaMeku }hi lewg dh vksj
vis{kkÑr cM+k gS½ ls lacaf/kr gSA o"kZ 2000&2021 ds nkSjku ‘R’ esa dkQh òf) gqbZ ¼> 0-5½A gok dh xfr] lkekU;
:i ls] vjc lkxj ¼~~ 4-0 ehVj/lsdaM½ vkSj HkwHkkx ¼~~ 2-2 ehVj/lsdaM½ dh rqyuk esa vaMeku vkSj fudksckj }hi
lewg ¼~~ 5-0 ehVj/nwljh vksj] lkSj pØ ¼lu Li‚V uacj½ vkSj gok dh xfr ,d detksj ldkjkRed lglaca/k
xq.kkad ¼< ~ 0-40½ dks n'kkZrh gS] ysfdu lkaf[;dh; :i ls egRoiw.kZ gS] tcfd lkSj pØ vkSj lkis{k vknZzrk ds chp
dksbZ ifj.kkeh lglaca/k ugha ik;k tkrk gSA foLr̀r fo'ys"k.k ls irk pyrk gS fd 2000&2021 ds nkSjku HkwHkkx vkSj
}hiksa nksuksa esa lkis{k vknZzrk esa deh vkbZ gSA fnypLi ckr ;g gS fd 2000 ds ckn 7-03°N v{kka'k vkSj 12-91°C

v{kka'kksa ds chp lrg dk rkieku vf/kd rsth ls c<+kA fupys v{kka'kksa ¼< 15°C½ esa rkieku esa òf) vkSj yach
vof/k ds mrkj&p<+ko ¼> 2&3 o"kZ½ us ENSO flXuy ds lkFk ,d etcwr laca/k fn[kk;k] tks LQwfrZnk;d okrkoj.k
egklkxj laidZ dk lq>ko nsrk gSA



7

tylsd midj.kksa ds fy, ck;ksesfMdy midj.k ekud

fo'ks"k] eukst dqekj ik.Ms;] oh-ds- raoj] oh- 'kekZ] v#.k dkar flag] lqns'k ;kno]

osn o#.k vxzoky] lqeuk xTtyk ,oa jkts'k

lh,lvkbZvkj&jk"Vªh; HkkSfrd ç;ksx'kkyk] ubZ fnYyh&110012] Hkkjr

bZesy% vishesh@nplindia.org

lkjka'k

geus xzsfoesfVªd rduhd ds vk/kkj ij tylsd midj.kksa ds va'kkadu ds fy, ,d ck;ksesfMdy midj.k ekud
fodflr fd;k gS tks çokg ekiu ds fy, ,d çkFkfed fof/k gSA ck;ksesfMdy midj.k ekud dk ijh{k.k 10
,e.,y./?kaVk ls 300 ,e.,y./?kaVk rd dh fofHkUu çokg njksa ij fd;k x;k gSA ekiu esa =qfV vkSj vfuf'prrk dh
x.kuk ekud fof/k dk mi;ksx djds dh xbZ gSA xzsfoesfVªd –f"Vdks.k dk mi;ksx djrs gq,] lacaf/kr vfuf'prrk
ds lkFk çokg nj ekiu fofHkUu çokg njksa ij flfjat iai vkSj jSf[kd isfjLVkfYVd tylsd iai ds lkFk fd;k x;k
FkkA bl fof/k dks çHkkfor djus okys vfuf'prrk lzksrksa dks nks fof'k"V ;ksxnkuksa esa foHkkftr fd;k tk ldrk gS
;kuh ,d æO;eku&ls&vk;ru :ikarj.k ls lacaf/kr ?kVdksa ls vkSj nwljk o‚Y;we&ls&çokg :ikarj.k ls lacaf/kr
?kVdksa lsAbl v/;;u ds ifj.kke tylsd midj.kksa ds va'kkadu esa esVªksy‚ftdy VªSlsfcfyVh fu/kkZfjr djus ds
fy, ek/;fed Lrj ds va'kkadu ç;ksx'kkykvksa dh LFkkiuk esa ;ksxnku ns ldrs gSaA
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Hkkjrh; fgeky; {ks= esa ,Vhvkj&,QVhvkbZvkj ¼ATR–FTIR½ vkSj
,lbZ,e&bZMh,Dl ¼SEM–EDX½ LisDVªksLdksih dk mi;ksx djds

i`Fkd eksM ,jkslksy d.k
10
 ds lzksrksa dh igpku

lk{kh xqIrk1]2] 'kksHkuk 'kadj3] txnh'kpaæ dqfu;ky4] fç;adk JhokLro5] js.kw yrk6]

vfHkuanu ?kks"k8] euh"k uktk5] vfHkthr pVthZ7] jkuw xkMh3 ,oa lq/khj dqekj 'kekZ1]2

1lh,lvkbZvkj&jk"Vªh; HkkSfrdh ç;ksx'kkyk] M‚- ds-,l- Ñ".ku ekxZ] ubZ fnYyh–110012] Hkkjr
2oSKkfud vkSj uokpkjh vuqla/kku vdkneh ¼,lh,lvkbZvkj½] xkft;kckn–201002] Hkkjr

3bafnjk xka/kh fnYyh rduhdh fo'ofo|ky; efgyk ds fy,] d'ehjh xsV] ubZ fnYyh–110006] Hkkjr
4th- ch- iar fgeky;h i;kZoj.k jk"Vªh; laLFkku] dkslh&dVjey] vYeksM+k–263643] Hkkjr
5vk;ZHkV̀ voyksdu foKku laLFkku ¼,vkjvkbZbZ,l½] uSuhrky] mÙkjk[kaM–263002] Hkkjr

6th- ch- iar fgeky;h i;kZoj.k jk"Vªh; laLFkku] fgekpy {ks=h; dsaæ] eksgky&dqYyw–175126] Hkkjr
7okrkoj.k foKku[kaM] cksl baLVhVîwV] bZ,u Cy‚d] lsDVj&oh] lkYVysd] dksydkrk–700091] Hkkjr

8ukxfjd bathfu;fjax foHkkx] i;kZoj.k foKku vkSj vfHk;kaf=dh dsaæ] vkbZvkbZVh&dkuiqj] dkuiqj–201086] Hkkjr

bZesy% sakshigupta21096@gmail.com

lkjka'k

;g v/;;u ,Vhvkj& ,QVhvkbZvkj ¼FTIR½ vkSj ,lbZ,e& bZMh,Dl ¼SEM–EDX½ fo'ys"k.k dk mi;ksx djds
Hkkjrh; fgeky; {ks= ¼IHR½ esa ih,e

10
 dh :ikRed] ekSfyd vkSj HkkSfrd fo'ks"krkvksa dh tkap djus dk ç;kl djrk

gSA v/;;u dk mís'; vdkcZfud vk;uksa] dkcZfud dk;kZRed lewgksa] vkÑfr foKku vkSj ekSfyd fo'ks"krkvksa dh
[kkst djds ih,e

10
 ds lzksr dh igpku djuk FkkA ih,e

10
 dk çnw"k.k Hkkj dk vuqeku eksgky&dqYyw] vYeksM+k]

uSuhrky vkSj nkftZfyax ij Øe'k% 63±22 µg m–3; 53±16 µg m–3; 67±26 µg m–3 vkSj 55±11 µg m–3 FkkA
,QVhvkbZvkj LisDVªe fo'ys"k.k ls vdkcZfud vk;uksa ¼SiO

4

4–, TiO
2
, SO

4

2–, SO
3

–, NO
3

–, NO
2

–, CO
3

2–, HCO
3

–, NH
4

+½
vkSj dkcZfud dk;kZRed lewgksa ¼C–C, C–H, C=C½ ds vfLrRo dk irk pykgSA ih,e

10
 esa C≡C, C=O, N–H, C≡N,

C=N, O–H, pØh; oy;] lqxaf/kr ;kSfxd vkSj dqN fo"ke lewg½ tks fd ft;kstsfud] ck;kstsfud vkSj ekuotfur
lzksrksa ls mRiUu gks ldrs gSaA :ikRed vkSj rkfRod y{k.k o.kZu ,lbZ,e&bZMh,Dl }kjk fd;k x;k Fkk] tks fofHkUu
vkdkfjdh ¼vfu;fer] xksykdkj] DyLVj] 'khV&tSls Bksl teko½ dh mifLFkfr ds dkj.k HkwxfHkZd mRifÙk ¼Al, Na,

K, Ca, Mg and Fe½ dk vuqeku yxkrk gSA blds foijhr] lHkh v/;;u LFkyksa ij ck;kstsfud vkSj ,aFkzksikstsfud
ewy ¼K, S, vkSj Ba½ okys d.k eq[; :i ls xksykdkj gksrs gSa vkSj dqN vfu;fer d.k gksrs gSaA blds vykok]
lkaf[;dh; fo'ys"k.k ,uksok ¼ANOVA½ n'kkZrk gS fd lHkh ik, x, rRoksa esa ls] Na, Al, Si, S, vkSj K çÑfr esa
lkbV&fof'k"V gSa D;ksafd lHkh lkbVksa ds fy, mudk vkSlr çfr'kr ¼aw%½ dkQh fHkUu gSA ç{ksiiFk fo'ys"k.k ls
irk pyk fd mÙkjk[kaM] tEew vkSj d'ehj] Fkkj jsfxLrku] fgekpy çns'k] ikfdLrku] vQxkfuLrku] usiky]
flfDde] vkbZthih ¼IGP½ vkSj chvksch ¼BOB½ Hkkjrh;fgeky; {ks= ds Hkhrj fofHkUu LFkkuksa ij ok;qeaMyh; çnw"kdksa
ds c<+rs yksfMax esa ;ksxnku djrs gSaA
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xSl ekfidh% volj vkSj pqukSfr;k¡

n;k lksuh1]2*] 'kadj th vxzoky1]2] [kse flag1 ,oa vkHkk 'kqDyk1]2

1xSl ekfidh] bZ-,l-ch-,e-Mh-] lh,lvkbZvkj&jk"Vªh; HkkSfrd ç;ksx'kkyk] ubZ fnYyh&110012] Hkkjr
2oSKkfud ,oa uoksUes"kh vuqla/kku vdkneh ¼,lh,lvkbZvkj½] xkft;kckn&201002] Hkkjr

bZesy% dsoni@nplindia.org

lkjka'k

xSl ekfidh lh/ks rkSj ij ok;q] mRltZu] LokLF;] ÅtkZ] Hkkstu] vkfn dh xq.koÙkk ds vk'oklu ls lacaf/kr gS vkSj
blfy, vçR;{k :i ls vke yksxksa dh thou 'kSyh O;kikj] vFkZO;oLFkk vkSj varr% ns'k ds vkfFkZd fodkl dks
çHkkfor djrh gSA xSl ekfidh] lh,lvkbZvkj&jk"Vªh; HkkSfrd ç;ksx'kkyk ¼,uih,yvkbZ½] tksfd Hkkjr dk jk"Vªh;
ekfidh laLFkku ¼,u ,e vkbZ½ gS] dh ,d çeq[k xfrfof/k gSA  bl xfrfof/k ds varxZr jk"Vªh; ifjos'kh ok;q xq.koÙkk
ekudksa dk vuqlj.k djrs gq, ÅtkZ] mRltZu] dh ,l- vkbZ- ¼SI½ ;wfuV] xzhu gkÅl xSlksa ¼GHGs½ rFkk ok;q
xq.koÙkk ekiu ds  fy,  HkkjkRed ¼xzkfoehfVªd½ fof/k }kjk xSl ds ekud ¼LVS.MMZ½ rS;kj fd;s tkrs gSa] bl çfØ;k
esa eksy dk jh;ykbts'ku fufgr gSA jk"Vªh; esVªksy‚th laLFkku dh xSl ekfidh xfrfof/k dh ns'k ds vkfFkZd fodkl
esa lh/kh Hkwfedk gSA vr% ;g xfrfof/k nqfu;k esa fdlh Hkh ,u,evkbZ dk ,d varfuZfgr vkSj çeq[k fgLlk gS] vkSj
blfy, baVjus'kuy C;wjks v‚Q osV ,aM estlZ ¼ch vkbZ ih ,e½ esa] inkFkZ dh ek=k ds fy, lykgdkj lfefr ¼lh
lh D;w ,e½ ds ikl xSl fo'ys"k.k dk;Z lewg ¼lh lh D;w ,e&th , MCY;w th½ dh ,d vyx mi&lfefr gSA
varjjk"Vªh; Lrj ij LohÑr bl xfrfof/k ds fe'ku dk fooj.k ch vkbZ ih ,e osclkbV ij miyC/k gSA
lh,lvkbZvkj&,uih,y esa xSl ekfidh xfrfof/k xzhu gkml xSlksa] okguksa ds mRltZu vkSj ,u,,D;w,l ekinaMksa
tSls PM

2.5
/ PM

10
, CO, SO

2
, NO

2
, csathu vkSj ikfVZdqysV&Pb, As vkSj Ni, vkfn dh oSf'od ok;qeaMyh; fuxjkuh

ds {ks= esa xSl vkSj ok;q d.kksa ds ekiu esa viuk ;ksxnku ns jgh gSA ftlesa ukbVªkstu eSfVªDl esa CO
2
, CH

4
, CO ds

çkFkfed lanHkZ xSl feJ.k xSl ¼ih-vkj-th-,e-½ ekud ¼LVS.MMZ½ vkSj gkbZ o‚Y;we PM
2-5
 lSaiyj ds LFkkukarj.k

ekud ¼VªkalQj LVS.MMZ½ 'kkfey gSaA ISO 17034: 2016 ds vuqlkj rS;kj fd, x, ih-vkj-th-,e- ds ek/;e ls
lh,lvkbZvkj&,uih,y ns'k dks xSl ekiu dk cqfu;knh <kapk çnku djrk gSA lkFk gh xSl ekfidh ijh{k.k vkSj
va'kkadu lsok,a Hkh çnku dj jgh gS tSls ikfVZdqysV eSVj lSaiyj dk va'kkadu] PM

2-5
 baiSDVj dk dVv‚Q vkdkj]

d.k dkmaVj dk va'kkadu vkSj fQYVj isij/ekLd dk ijh{k.k] vkfnA
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mÙkjh; Hkkjr esa /kq,¡ ds ifj–'; dk cknyksa ij çHkko

_"kHk flag1]2] bfEr;kt vgen1]2] in~ek1]2 ,oa lqfer dqekj feJk1]2*
1oSKkfud vkSj uohÑr vuqla/kku vdkneh] mÙkj çns'k&201002] Hkkjr

2i;kZoj.k foKku ,oa c‚;ksesfMdy esVªksy‚th çHkkx] lh,lvkbZvkj&,u ih ,y] ubZ fnYyh&110012] Hkkjr

bZesy% rishabh.npl20a@acsir.res.in

lkjka'k

ekulwu ds ckn mÙkj Hkkjr esa /kq,¡ dh fLFkfr eq[; :i ls Qly vo'ks"kksa dks tykus ds dkj.k gksrh gS] ftlls eksVh
/kqa/k dh ,d pknj lh cu tkrh vkSj bl {ks= esa gok dh xq.koÙkk [kjkc gks tkrh gSA bl /kqa/k dk gok dh xq.koÙkk
vkSj euq"; ds LokLF; ij D;k çfrdwy çHkko iM+rk gS bldk oSKkfudksa }kjk xgu v/;;u fd;k x;k gS] ijUrq
cknyksa ij gksus okys çfrdwy çHkko ij de v/;;u fd;k x;k gSA bl ys[k es Ëkzqoh; mixzgksa ij yxs midj.kksa
ds ek/;e ls /kq,¡ ds dkj.k cknyksa es gksus okys ifjorZu dk v/;;u fd;k x;k gSA cknyksa es cwan la[;k dh lkaærk
rc c<+ tkrh gS tc oks /kq,¡ ds d.kksa ds laidZ esa vkrs gSaA cwan la[;k dh lkaærk dk c<+uk o cwnksa ds vkdkj dk
NksVk gksuk] VDdj-la?khdj.k dh nj dks /khek djrk gS] varr% o"kkZ dh çfØ;k dks /khek djrk gSaA /kq,¡ ds dkj.k
de ÅapkbZ ds ckny vkdk'k esa çk;% ns[ks tkrs gSA /kq,¡ ds d.k okrkoj.k dks xeZ djrs gSa] os ,d ,slk okrkoj.k
cukrs gSa tgka ckny iui ugha ldrsA cknyksa ds neu ls] lkSj fofdj.k }kjk okrkoj.k vkSj vf/kd xeZ gks tkrk
gSA foxr dqN o"kksaZ ls] uhfrxr gLr{ksi ds dkj.k Qly vo'ks"kksa dks tykus dk nk;jk vkSj la[;k es deh vk;h
gS] tks mÙkjh Hkkjr esa cknyksa ij /kq,¡ ds d.kksa ds çHkko dks de djsxhA l= esa] ekulwu ds ckn dh o"kkZ ¼eq[; :i
ls if'peh fo{kksHk½ ij mÙkjh Hkkjr ds /kq,¡ ds ifj–'; ds çHkkoksa dk xgu v/;;u çLrqr fd;k tk,xkA
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Qjhnkckn] gfj;k.kk esa lzksr vuqeku ds fy, ih,e
2-5

,jkslksy ds vYiekf=d rRoksa dh igpku

usgk ;kno1] lkseohj ctkj1* ,oa lq/khj dqekj 'kekZ2]3

1i;kZoj.k foKku foHkkx] ts-lh- cksl foKku ,oa çkS|ksfxdh fo'ofo|ky;] okbZ,elh,]

,u,p&2] lsDVj&6] eFkqjk jksM] Qjhnkckn&121006] gfj;k.kk] Hkkjr
2lh,lvkbZvkj&jk"Vªh; HkkSfrd ç;ksx'kkyk] M‚- ds-,l- Ñ".ku jksM] ubZ fnYyh&110012] Hkkjr

3oSKkfud ,oa uoksUes"kh vuqla/kku vdkneh ¼,lh,lvkbZvkj½] xkft;kckn&201002] Hkkjr

bZesy% somvirbajar@jcboseust.ac.in

lkjka'k

bl tkap esa ebZ 2022 ls twu 2022 rd gfj;k.kk ds nf{k.k&iwohZ ftys Qjhnkckn esa ih,e
2-5
 ds çeq[k vkSj

vYiekf=d rRoksa dh lkaærk] lzksr vkSj lzksr {ks= 'kkfey gSA pw¡fd ;g lcls ?kuh vkcknh okyk vkSj lcls çnwf"kr
{ks= gS] lkFk gh ;gk¡ dbZ Hkkjh m|ksxksa dh LFkkiuk gqbZ gS] vkSj bls gfj;k.kk dk vkS|ksfxd dsaæ ekuk tkrk gSA bl
v/;;u esa] ih,e

2-5
 dh vkSlr æO;eku lkaærk dks ekik x;k] ftlls uewuk vof/k ds nkSjku 156 + 43 µg/m3 dk

çkIr gqvkA ih,e
2-5
 dh æO;eku lkaærk dk yxHkx 14-3% çeq[k vkSj vYiekf=d rRoksa dh vkSlr lkaærk ds dkj.k

Fkk] ftlesa K, Fe, S, Al, Ca, Cl, Zn, Ga, Cu, Mg, Mn, Zr, Na, F, Ti, Cr, Pb, P, Ni, Re, Br, Mo, B, Sr, vkSj Ge 'kkfey
gSaA Qjhnkckn ij ih,e

2-5
 lzksrksa dk {ks= LFkkuh; çHkko lfgr DyLVj fo'ys"k.k vkSj HYSPLIT ç{ksioØ e‚My ds

ifj.kkeksa }kjk çnku fd;k x;k gSA HYSPLIT e‚My ds ok;q æO;eku ç{ksiiFk ds DyLVj fo'ys"k.k ds vuqlkj] ok;q
æO;eku vf/kdrj pkj fn'kkvksa ls voyksdu LFkku ij igqaprk gS ¼mÙkj&if'peh xaxk dk rVh; eSnku vkSj
ikfdLrku dks DyLVj 1 ¼27%½ }kjk ifjHkkf"kr fd;k x;k gSA vjc lkxj] jktLFkku ls ok;q æO;eku dks DyLVj
2 ¼45%½ }kjk ifjHkkf"kr fd;k x;k gS; iwohZ xaxk dk rVh; eSnku ls ok;q æO;eku dks DyLVj 3 ¼9%½ }kjk
ifjHkkf"kr fd;k x;k gSA vkSj vjc lkxj] xqtjkr vkSj jktLFkku ls ok;q jkf'k;ksa dks DyLVj 4 ¼18%½ }kjk
ifjHkkf"kr fd;k x;k gS½A ikfdLrku] vjc lkxj] jktLFkku] xaxk dk rVh; eSnku] xqtjkr vkSj jktLFkku tSls dbZ
LFkkuksa ij ls ^^ok;q æO;eku^^ çkIr gqvk gSA
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ok;qeaMy esa ekbØksIykfLVd ij ,d oSf'od leh{kk%
LokLF; vkSj i;kZoj.k ds fy, pqukSfr;k¡

çsj.kk flag1]2] vuqjk/kk1]2 ,oa eukst dqekj1]2*

1i;kZoj.k foKku vkSj tSo&fpfdRlk ekfidh çHkkx] lh,lvkbZvkj&jk"Vªh; HkkSfrdh ç;ksx'kkyk]

M‚- ds- ,l- Ñ".ku ekxZ] ubZ fnYyh&110012] Hkkjr
2oSKkfud vkSj uohÑr vuqla/kku vdkneh ¼,lh,lvkbZvkj½] xkft;kckn&201002] Hkkjr

bZesy% manoj.kum@nplindia.org

lkjka'k

ekbØksIykfLVDl ,d çdkj ds NksVs IykfLVd ds va'k gksrs gSa] tks 5-0 feyhehVj ;k mlls de vkdkj ds gksrs gSaA
ok;qeaMy ,d u;k {ks= cu x;k gS tgka ekbØksIykfLVDl dk çlkj gks jgk gS] vkSj blls gekjs LokLF; vkSj
i;kZoj.k dks dbZ pqukSfr;ksa dkHkh lkeuk djuk iM+ jgk gSA Hkkjr us çnw"k.k vkSj IykfLVd ds vR;f/kd mRiknu esa
viuk ;ksxnku fn;k gS] ysfdu ;gk¡ ok;qeaMyh; ekbØksIykfLVDl ds lanHkZ esa vuqla/kku dh deh fn[kkbZ ns jgh gS]
blfy, Hkkjrh; ifjfLFkfr;ksa esa blds çHkkoksa dks le>us ds fy, mfpr v/;;uksa dh vko';drk gSA bl v/;;u
esa nqfu;kHkj esa fd, x, ekbØksIykfLVd ds leh{k.k dk fooj.k gS] blds lkFk gh muls gksus okyh laHkkfor gkfu;ksa
dkHkh fo'ys"k.k fd;k x;k gSA orZeku v/;;u ls gesa ;s tkudkjh gqbZ gS fd ekbØksIykfLVDl ekuo jä] QsQM+ksa]
IyslsaVk] vkSj nqX/k esa ekStwn gSa] tks ekuo LokLF; ds fy, dkQh gkfudkjd gSAblds vfrfjä] gkfudkjd jlk;uksa
dks lks[kus vkSj ifjogu djus esa ekbØksIykfLVDl dk dkQh ;ksxnku gSA ok;qeaMy ls ìFoh vkSj ty LFkyksa esa
ekbØksIykfLVDl dk forfjr gksuk fpark dk dkj.k cu x;k gSA ekbØksIykfLVDl ds c<+rs gq, Lrjksa ds dkj.k Hkwfe
LokLF;] ouLifr] vkSj tythou ij dkQh çHkko iM+ jgk gSA blds vfrfjä] orZeku le; esa ekbØksIykfLVd ds
vkdyu ,oa fo'ys"k.k ds fy, geus ekudhÑr ç.kkyh foKku dh egRoiw.kZrk ij Hkh cy fn;k gSA ;g v/;;uksa
ds chp rqyuk dks c<+kok nsxk vkSj ok;qeaMyh; ekbØksIykfLVDl ds oSf'od forj.k vkSj çHkko dh vf/kd le> dks
lqfuf'pr djsxkA bl v/;;u dk mís'; fo'oHkj esa ok;q esa ik, tkus okys lw{e IykfLVd dh foLr̀r leh{kk djuk
gS] ftlls ge mu pqukSfr;ksa dks le> ldsa tks ekuo LokLF; vkSj i;kZoj.k dks çHkkfor dj jgs gSA
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iwohZ rVh; jkT; vksfM'kk esa ekuo LokLF; tksf[ke ewY;kadu

vkjrh pkS/kjh1] çnhi dqekj2 ,oa eukst dqekj JhokLro1

1HkwHkkSfrdh foHkkx] ch-,p-;w-] okjk.klh] mÙkj çns'k] Hkkjr
2Ldwy v‚Q ,uok;uZesaVy lkbalst] ts-,u-;w-] ubZ fnYyh] Hkkjr

lkjka'k

;g v/;;u Hkkjr ds vksfM'kk] fo'ks"k :i ls rkypsj vkSj cztjktuxj tSls vkS|ksfxd {ks=ksa esa ok;q xq.koÙkk vkSj
ekuo LokLF; ij çHkko ij egRoiw.kZ varZ–f"V çnku djrk gSA ;gka v/;;u ls çkIr dqN çeq[k fcanq fn, x, gSa%
çnw"kd Lrjksa esa fHkUurk% v/;;u çnw"kd lkaærk esa LFkkfud vkSj ykSfdd fopyu dh igpku djrk gSA mnkgj.k
ds fy,] rkypsj esa PM

2-5
 dk Lrj 7&10% c<+ x;k] tcfd mlh LFkku ij CO

2
 dk Lrj 29&35% c<+ x;kA blh

rjg] rkypsj vkSj cztjktuxj nksuksa LFkkuksa ij NO
2
 vkSj NOx ds Lrj esa òf) ns[kh xbZA LokLF; fufgrkFkZ% çnw"kd

lkaærk esa òf)] fo'ks"k :i ls PM
2-5
] PM

10
] NO

2
, SO

2
 vkSj O

3
, le; ls igys èR;q nj ls tqM+h gSA v/;;u dk

vuqeku gS fd {ks= esa le; ls igys gksus okyh ekSrksa dk ,d cM+k fgLlk bu çnw"kdksa dks ftEesnkj Bgjk;k tk ldrk
gS] ftlls lekt dks i;kZIr vkfFkZd uqdlku gks ldrk gS] ftldk vuqeku 86 & 136 fefy;u vejhdh Mkyj ds
chp gSA

fofu;eu vkSj çca/ku ds volj% v/;;u ,f'k;k ds lcls cM+s dks;yk [knku {ks=ksa tSls vkS|ksfxd ifj–'; esa ok;q
xq.koÙkk ds çca/ku ds fy, fu;ked mik;ksa ds egRo ij tksj nsrk gSA ;s fu"d"kZ ekuo LokLF; vkSj i;kZoj.k ij
ok;q çnw"k.k ds çfrdwy çHkkoksa dks de djus ds mís'; ls uhfr;ksa vkSj gLr{ksiksa dks fodflr djus ds fy, fu;ked
fudk;ksa ds fy, ,d csapekdZ ds :i esa dke djrs gSaA v/;;u oSf'od vkikr fLFkfr;ksa ds nkSjku i;kZoj.kh; dkjdksa]
lkoZtfud LokLF; vkSj vkfFkZd ifj.kkeksa ds chp ijLij fØ;k dks le>us ds egRo ij tksj nsrk gSA dqy feykdj]
v/;;u ds fu"d"kZ Hkkjr ds vksfM'kk esa vkS|ksfxd xfrfof/k;ksa] ok;q xq.koÙkk vkSj lkoZtfud LokLF; ds chp tfVy
laca/kksa dks mtkxj djrs gSa] vkSj nqfu;k Hkj esa leku vkS|ksfxd ifj–';ksa esa ok;q çnw"k.k vkSj blds lacaf/kr LokLF;
çHkkoksa dks lacksf/kr djus ds fy, Bksl ç;klksa dh vko';drk dks js[kkafdr djrs gSaA
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lrr [kk| mRiknu ds fy, Hkwfe vkSj ty ij
tyok;q ifjorZu dk çHkko

ruq f'kok] f'ko ukjk;.k fu"kkn ,oa ujs'k dqekj

lh,lvkbZvkj&jk"Vªh; foKku lapkj vkSj uhfr vuqla/kku laLFkku ¼,uvkbZ,llhihvkj½] ubZ fnYyh] Hkkjr

lkjka'k

21oha lnh Ñf"k ds fy, cM+h pqukSfr;k¡ ysdj vkbZ gS] ftls dsoy fVdkÅ Ñf"k vkSj fVdkÅ [kk| vkiwfrZ ds fodkl
ij /;ku dsafær djds Hkwfe vkSj ty lalk/kuksa ds çca/ku }kjk gh gkfly fd;k tk ldrk gSA vuqeku gS fd Hkkjr
dh c<+rh vkcknh 1-42 vjc gS vkSj ;g ,d çeq[k Ñf"k&vk/kkfjr vFkZO;oLFkk gSA Ñf"k mit O;fä;ksa dh çfr O;fä
ÅtkZ vko';drkvksa dks iwjk djrh gS] tks n'kkZrk gS fd thfodk vR;f/kd Ñf"k ij fuHkZj gSA Ñf"k xfrfof/k;k¡ ekuo
vfLrRo dk ,d vfuok;Z fgLlk gSa] ftlls lalk/kuksa ds çca/ku ds fy, fofHkUu rjhdksa dks ekiuk] fo'ys"k.k djuk
vkSj ykxw djuk vkSj Hkh egRoiw.kZ gks tkrk gSA Hkkstu dh ekax vkSj vkokl dks iwjk djus ds fy, Ñf"k mRiknu
ds fy, miyC/k Hkwfe vkSj ty lalk/kuksa ds çca/ku esa tula[;k òf) ,d cM+h ck/kk jgh gSA v/;;uksa us Ñf"k ds
fy, Hkwfe vkSj ikuh dh miyC/krk esa fxjkoV dh çòfÙk vkSj vU; ikfjfLFkfrd dkjdksa ds fo?kVu ij çdk'k Mkyk
gSA vfu;af=r ekuotfur xfrfof/k;ksa ds ifj.kkeLo:i çkÑfrd lalk/kuksa dk {kj.k gqvk gS vkSj Hkwfe vkSj ikuh tSls
çkÑfrd lalk/kuksa dh xaHkhjrk c<+ xbZ gSA blds vykok] dbZ v/;;uksa us Hkwfe vkSj ty lalk/kuksa ij tyok;q
ifjorZu ds laHkkfor çHkko dks fn[kk;k gS tSls feêh dh ueh esa deh] Ñf"k vkSj ikfjfLFkfrd lw[kk] vkSj ty csflu
ds Hkhrj o"kkZ ds iSVuZ esa cnykoA tfVy vkykspukvksa ds lkFk&lkFk Hkwfe vkSj ty lalk/kuksa dh deh ls [kk|
fLFkjrk laca/kh leL;k,a iSnk gksaxh] tks [kk| lqj{kk vkSj i;kZoj.kh; fxjkoV dks vkSj çHkkfor djsaxhA c<+rh
tula[;k vkSj cnyrs miHkksx iSVuZ us igys ls gh miyC/k Hkwfe vkSj ty lalk/kuksa ij vfrfjä ncko Mkyk gSA
;s rhoz ifjorZu [kk| mRiknu dks çHkkfor djsaxs] lkFk gh tyok;q ifjorZu [kk| miyC/krk vkSj mRiknu ds eqíksa
dks vkSj c<+k nsaxsA Hkwfe vkSj ty ij tyok;q ifjorZu ds çHkko dks de djus ds fy, ,d LFkk;h –f"Vdks.k dh
vko';drk gSA bl ifj–'; esa] fVdkÅ Hkwfe vkSj ty çca/ku dh vko';drk gS ftlls csgrj lalk/ku vkoaVu vkSj
ikfjfLFkfrd larqyu cuk, j[kk tk ldsA yf{kr foKku ,oa çkS|ksfxdh gLr{ksi fVdkÅ Ñf"k esa çHkko'kkyh Hkwfedk
fuHkk ldrs gSaA fVdkÅ Ñf"k dk fodkl Hkwfe vkSj ty lalk/kuksa ds çca/ku] tyok;q ifjorZu ls fuiVus vkSj c<+rh
vkcknh dks f[kykus ds fy, ,d vfHkUu dqath gSA
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15 tuojh 2022 Vksaxk Tokykeq[kh foLQksV ds nkSjku vkSj
mlds i'pkr~ tkikuh vkSj Hkkjrh; {ks= esa ntZ dh xbZ

vk;uksLQsfjd fo"kerkvks dk v/;;u

vkjrh Hkkj}kt1]2] va'kqy flag1]2] vafdr xqIrk1]2] dkfnj vgen1]2] xhrk fopkjs3 ,oa ,-ds- mik/;k;2

1vdkneh v‚Q lkbafVfQd ,aM buksosfVo fjlpZ ¼,lh,lvkbZvkj½] xkft;kckn&201002] Hkkjr
2i;kZoj.k foKku vkSj ck;ksesfMdy esVªksy‚th çHkkx] lh,lvkbZvkj&jk"Vªh; HkkSfrd ç;ksx'kkyk] ubZ fnYyh] Hkkjr

3Hkkjrh; Hkw&pqacdRo laLFkku] uoh eqacbZ&410218] Hkkjr

bZesy% arti.bhardwaj0@gmail.com

lkjka'k

bl v/;;u esa] geus tkikuh vkSj Hkkjrh; vk;uksLQsfjd {ks= ij gaxk Vksaxk&gaxk gkikbZ ¼20-55° mÙkj]
&175.39° iwoZ½ Tokykeq[kh foLQksV ds çHkko dh tkap dh gSaA ;g fo'ys"k.k tkikuh LVs'kuksa vksfdukok] ;kekxkok]
dksdqcquth vkSj oDdubZls vk;ukslksaMs voyksduksa vkSj vkbZvkbZ,llh] cSaxyksj vkSj gSnjkckn ds nks Hkkjrh;
vkbZth,l LVs'kuksa ls thih,l voyksduksa dk fo'ys"k.k djds fd;k x;k gSA çR;{k vk;uksLQsfjd fo"kerk ntZ dh
xbZ gSa ftUgsa foLQksV ls tksM+k tk ldrk gSA ;s fo"kerk f o F 2 ekid esa òf) vkSj volkn ds :i esa gSa ftlds
ifj.kke Lo:i vksfdukok LVs'ku ij 'kh"kZ bysDVª‚u ?kuRo es 532% ntZ dh xbZ tksdh lkekU; pqacdh; :i ls 'kkar
le; vk;uksLQh;j dh rqyuk esa T;knk FkhA blds vykok] geus bu ?kVukvksa ds ckn vk;uksLQsfjd fo"kerk
¼f o F 2½ esa 3 ls 17 fnuksa dh vkof/kdrk ds ladsrksa dh [kkst dh] lkFk gh Hkw&pqacdh; {ks= ds {kSfrt ?kVd esa ,d
dkmaVj bysDVªkstsV ¼lhbZts½ dk voyksdu fd;k tks foLQksV ds yxHkx vkB ?kaVs ckn ntZ fd;k x;kA
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t;iqj esa vfr lw{e d.kksa ds HkkSfrd vkSj jklk;fud xq.k

Mh-,l- fc"V1] ts- dkSj2] lh- >kefj;k2] ,- xqIrk2] oh- flag1 ,oa ,-ds- JhokLro1

1Hkkjrh; m".kns'kh; ekSle foKku laLFkku] ìFoh foKku ea=ky;] ubZ fnYyh] Hkkjr
2i;kZoj.k foKku foHkkx] vkbZvkbZ,l ¼ekfur fo'ofo|ky;½] t;iqj] Hkkjr

lkjka'k

v/;;u esa Hkkjr ds v/kZ'kq"d {ks= t;iqj esa vyx&vyx LFkkuksa ij vDVwcj 2018 ls twu 2019 rd ,d= fd,
x, vYVªkQkbu ikfVZdqysV eSVj ¼ih,e

1
% ok;qxfrdh; O;kl <1-0 ekbØksu okys d.k½ ds uewuksa dh vLFkk;h

ifjorZu'khyrk vkSj lzksr ;ksxnku dh tkap dhA v/;;u vof/k ds nkSjku vkSlr ih,e1 æO;eku lkaærk 87 µg/

m3 ns[kh xbZ tks 46 ls 124 µg/m3 ds chp FkhA ih,e
1
 ds ,df=r uewuksa dk fo'ys"k.k dkcZfud dkcZu ¼vkslh½ vkSj

ekSfyd dkcZu ¼bZlh½ ds lkFk ikuh esa ?kqyu'khy vk;fud çtkfr;ksa ds fy, fd;k x;kA mRltZu vkSj ekSle
laca/kh ekinaMksa ds çHkko ds dkj.k fofHkUu ekSleksa esa ekih xbZ jklk;fud çtkfr;ksa esa cM+h ifjorZu'khyrk ikbZ xbZA
ih,e

1
 esa dqy ekih xbZ ikuh esa ?kqyu'khy vk;fud çtkfr;k¡ 32% FkhaA mPp ih,e

1
 lkaærk de gok dh xfr vkSj

rkieku ls fudVrk ls tqM+h gqbZ gS] fu"d"kksaZ ds vuqlkj] lfnZ;ksa ds ekSle esa ekulwu ds ckn] çh&ekulwu lhtu
esa lcls vf/kd lkaærk ns[kh xbZA lfnZ;ksa] çh&e‚ulwu vkSj iksLV&e‚ulwu lhtu ds fy, t;iqj esa ih,e

1
 dh

ekSleh vkSlr æO;eku lkaærk Øe'k% 96 µg/m3] 72 µg/m3 vkSj 92 µg/m3 ns[kh xbZA rkieku] lkis{k vknZzrk vkSj
gok dh xfr ds lkFk&lkFk xzg lhek ijr dh ÅapkbZ tSls i;kZoj.kh; pj ds lap;h çHkko dh tkap dbZ çfrxeu
fo'ys"k.k dk mi;ksx djds dh xbZ FkhA rhuksa ekSleksa esa ihch,y vkSj gok dh xfr ds lkFk ,d egRoiw.kZ udkjkRed
lglaca/k ¼ih <0-001½ ns[kk x;kA ih,e

1
 dh bu mPp lkaærk ds çeq[k lzksr ifjogu esa thok'e bZa/ku dk ngu] rki

fo|qr la;a=ksa esa dks;yk tykuk] vkS|ksfxd çfØ;k,a vkSj ck;ksekl tyus vkSj Ñf"k&vk/kkfjr xfrfof/k ls mRltZu]
fudVorhZ Fkkj&jsfxLrku ls [kfut /kwy FksA
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mÙkj Hkkjr ds fnYyh 'kgj esa dkys vkSj Hkwjs dkcZu dh
vo'kks"k.k fo'ks"krkvksa vkSj lzksr foHkktu dk v/;;u

vrqy dqekj JhokLro

Hkkjrh; m".kdfVca/kh; ekSle foKku laLFkku] ìFoh foKku ea=ky;] ubZ fnYyh] Hkkjr

bZesy% atul@tropmet.res.in

lkjka'k

Hkkjr] nqfu;k ds lcls vf/kd tyok;q&laosnu'khy {ks=ksa esa ls ,d gS] ysfdu lhfer tkudkjh ds dkj.k ,;jkslksy
çdk'k vo'kks"k.k ds fufgrkFkZ dks le>us esa pqukSfr;ksa dk lkeuk djrk gSA dkcksZusfl;l ,jkslksy] tks fd vkxsZfud
dkcZu ¼OC½ vkSj dkys dkcZu ¼BC½ ls ;qä gS] ìFoh dh tyok;q ç.kkyh esa ,d egRoiw.kZ ysfdu de le>h tkus
okyh Hkwfedk fuHkkrk gSA dkys dkcZu dks ijaijkxr :i ls dkcksZusfl;l ,jkslksy dk ,dek= çdk'k&vo'kksf"kr
?kVd ekuk tkrk gS] tcfd vkxsZfud dkcZu dks vDlj iwjh rjg ls fc[kjus okys ?kVd ds :i esa ekuk tkrk gSA
gkyk¡fd] gky ds v/;;uksa ls irk pyk gS fd dqN çdkj ds vkxsZfud dkcZu okLro esa fof'k"V rjax nS/kZ~; ij lkSj
fofdj.k ds dqN fgLlksa dks dq'kyrk ls vo'kksf"kr djus esa l{ke gSa vkSj vkerkSj ij bls Hkwjk dkcZu dgk tkrk gSA
orZeku v/;;u Hkkjr ds mÙkjh Hkkx esa if'peh baMks&xSaxsfVd eSnku esa fnYyh 'kgj ij nksgjs Li‚V ,FkyksehVj
¼e‚My ,bZ 33] eSxh lkbafVfQd] ;w,l,½ ds mi;ksx ls uoacj 2019 ls vDVwcj 2020 rd djds çdk'k vo'kks"k.k
esa dkys vkSj Hkwjs dkcZu ds ;ksxnku dh tkap djrk gSA midj.k lkr vyx&vyx rjax nS/kZ~; ¼370 ls 950 nm½
ij dkys dkcZu dh æO;eku ,dkxzrk dks ekirk gSA blds vykok] midj.k ck;ksekl&Toyu va'k ¼chch%½ dk
vuqeku Hkh çnku djrk gS] tks dkys dkcZu dk ,d çeq[k lzksr gSA

orZeku v/;;u esa fnYyh ij vkSlr dkys dkcZu ¼880 nm½ dh æO;eku lkaærk yxHkx 7-2 µg m–3 ikbZ xbZA dkys
vkSj Hkwjs dkcZu ds vo'kks"k.k xq.kkad esa ,d egRoiw.kZ fnu&çfrfnu vkSj nSfud ifjorZu'khyrk ikbZ xbZA dkys vkSj
Hkwjs dkcZu ds vkSlr vo'kks"k.k xq.kkad Øe'k% 55 vkSj 78 Mm–1 ik;k x;kA Hkwjs dkcZu dk vo'kks"k.k xq.kkad dkys
dkcZu dh rqyuk esa yxHkx 26% vf/kd ik;k x;k] tks fd ekSleh :i ls fHkUu ik;k x;kA blds vykok] v/;;u
vof/k ds nkSjku dqy dkys dkcZu ds vo'kks"k.k esa] thok'e bZa/ku ¼~57%½ vo'kks"k.k dk ;ksxnku ck;ksekl&Toyu
vo'kks"k.k ¼~43%½ dh rqyuk esa dkQh çHkko'kkyh ik;k x;kA ekSleh :i ls] thok'e bZa/ku dks lfnZ;ksa ¼54%½]
çh&ekulwu ¼76%½] vkSj ekulwu ¼84%½ ds nkSjku dkys dkcZu ds çkFkfed lzksr ds :i esa igpkuk x;kA gkyk¡fd]
ekulwu ds ckn  ck;ksekl&Toyu vo'kks"k.k dk ;ksxnku ¼56%½ dkys dkcZu esa çeq[k :i esa ik;k x;k] tks LVs'ku
ij {ks=h; ifjogu ds çHkko dks n'kkZrk gSA orZeku v/;;u fnYyh esa ,;jkslksy çdk'k vo'kks"k.k vkSj blds lzksr
foHkktu ij cgqewY; tkudkjh nsrk gS] tks {ks=h; ok;q xq.koÙkk vkSj tyok;q çHkkoksa dh xgjh le> esa ;ksxnku çnku
djrk gSA
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?kjsyw çdk'k lzksrksa ls vkSj bysDVª‚fud lkexzh ls uhyh jks'kuh dk
[krjk% o.kZØeh; ped dh eki }kjk rqyukRed v/;;u

jtr dqekj eq[kthZ] la/;k y{e.ku] ijkx 'kekZ ,oa oh ds t;loky

lh,lvkbZvkj&jk"Vªh; HkkSfrd ç;ksx'kkyk] ubZ fnYyh&110012] Hkkjr

bZesy% sharmap2@nplindia.org

lkjka'k

fo|qr pqEcdh; fofdj.k dk –';eku LisDVªe ekuo LokLF; vkSj dY;k.k ds fy, vfuok;Z gSA yksxksa dh cnyrh
thou'kSyh mUgsa çkÑfrd çdk'k ds ctk; Ñf=e çdk'k esa jgus dh ekufldrk nsrh gSA fiNys dqN n'kd ls
nqfu;k Hkj esa O;fäxr fMftVy midj.kksa ds fodkl us gesa Ñf=e çdk'k ds ,d vkSj lzksr ls voxr djk;k gSA
ge LekVZQksu vkSj VScysV lfgr çdk'k mRlftZr djusokyh LØhuokys fMftVy midj.kksa dk mi;ksx djrs gq,
,d fnu esa dkQh le; fcrkrs gSaA bu midj.kksa ls mRlftZr çdk'kh; fofdj.k] tks gekjh vka[kksa esa lQsn jks'kuh
ds :i esa fn[kkbZ nsrk gS] blesa uhyk rjax dh çeq[k mRltZu o.kZØe gSA uhyh jks'kuh dks vDlj [krjukd fofdj.k
ds :i esa igpkuk tkrk gS] D;ksafd bldh QksV‚u ÅtkZ –'; çdk'k dh vU; rjax nS/kZ~; dh rqyuk esa vf/kd gksrh
gSA blfy,] ,sls xStsV ls fudyus okys fofdj.k esa mifLFkr gkfudkjd ÅtkZ dk vuqeku yxkuk egRoiw.kZ gSA

orZeku v/;;u esa] ge fofHkUu çdkj ds çdk'k lzksr vkSj bysDVª‚fud lkexzh ls fudyh uhyh jks'kuh ls [krjksa dh
ekiu djrs gSa tks jsfVuk vkSj datafDVok ds fy, gkfudkjd gSA dk;Z'khy çdk'k lzksrksa ds fy, 300 uSuksehVj ls
700 uSuksehVj ds Hkhrj o.kZØeh; fofdj.k vkSj o.kZØeh; ped dh eki djrs gq, bu uhyh jks'kuh ds [krjksa dh
x.kuk dh xbZA ?kjsyw vkSj vkS|ksfxd ç;kstu ds fy, mi;ksx fd, tkus okys çdk'k lzksr dh fofHkUu ihf<+;ksa ls
fudyusokyh rst jks'kuh vyx&vyx le; ij vka[kksa ds laidZ esa vkus dks ysdj ,d rqyukRed v/;;u rS;kj
fd;k x;k gSA v/;;u esa eksckby
LØhu vkSj ySiV‚i LØhu tSls
bysDVª‚fud xStsV~l ls gksus okys uhyh
jks'kuh ds [krjksa dks Hkh 'kkfey fd;k
x;k gS] tgka mu LØhuksa dks fofHkUu
,fIyds'ku dk mi;ksx djrs le;
tSlsfd OgkV~l ,i] ;wVîwc] Qslcqd]
baLVkxzke] ekbØksl‚V v‚fQl vkSj
Økse] vka[kksa ls vyx&vyx nwjh ij
yxk;k x;k gSA

varjjk"Vªh; bysDVªks&rduhdh vk;ksx ds ekud la[;k 62471 ds vuqlkj] tks çdk'k tSfodh lqj{kk ds fy, ,d
ekud gS] fofHkUu çdk'k lzksr ds lewgksa dks fofHkUu ladV lewg ds :i esa oxhZ-r fd;k x;k gS ftudh tk¡p
rqyukRed eki }kjk ;gk¡ mfYyf[kr dh x;h gSA
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gkbMªkstu MkblYQkbM xSl% ifjp;] xq.k] lzksr]
nq"çHkko ,oa bldh laosnu'khyrk ekiu

Lrqfr JhokLro1]2] xksfoan xqIrk1]2 ,oa çhre flag1]2

1lh,lvkbZvkj&jk"Vªh; HkkSfrd ç;ksx'kkyk] M‚- ds-,l- Ñ".ku ekxZ] ubZ fnYyh&110012] Hkkjr

2oSKkfud vkSj uohu vuqla/kku vdkneh ¼,lh,lvkbZvkj½] xkft;kckn&201002] Hkkjr

lkjka'k

vius thou dh xq.koÙkk vkSj lqfo/kk esa lq/kkj ykus dh yksxksa dh eqfge us 'kgjhdj.k vkSj vkS|ksfxd fodkl dh
xfr dks rst dj fn;k gSA urhtru] blls ok;qeaMy esa gkfudkjd xSlksa ds mRltZu esa çR;{k òf) gqbZ gSA mPp
xSl mRltZu nj ekuo vkSj i'kq LokLF; dks egRoiw.kZ :i ls çHkkfor dj ldrh gS] ftlls i;kZoj.k ds fy,
tksf[ke iSnk gks ldrk gS vkSj le; ds lkFk çkÑfrd lalk/kuksa esa deh vk ldrh gSA fo"kSyh xSlksa dk irk yxkus
ds fy, m|ksx] Ñf"k vkSj i;kZoj.k fuxjkuh dh ek¡xksa ds dkj.k laosnu'khy xSl laosnh lkefxz;ksa dh vko';drk
c<+ jgh gSA i;kZoj.k esa fofHkUu [krjukd xSlsa gSa ¼v‚Dlhdj.k vkSj vipk;d½ tSls NO

2
, CO, NH

3
, H

2
S vkSj

C
2
H

5
OH, vkfnA bu çnw"kd xSlksa esa ls] H

2
S lM+s&vaMs dh xa/k okyh xSl gS vkSj vR;f/kd Toyu'khy] tgjhyh vkSj

la{kkjd gSA H
2
S ds lzksrksa esa Tokykeq[kh; xSlsa] tkuojksa vkSj ikS/kksa ds çksVhu {k;] çkÑfrd xSl {ks=ksa vkfn ij

cSDVhfj;k dh dkjZokbZ dk mi&mRikn 'kkfey gSaA m|ksxksa esa] ;g vke rkSj ij çkÑfrd xSl vkSj dPps rsy dh
fu"d"kZ.k çfØ;k esa ,d vokaNuh; mi&mRikn ds :i esa mRikfnr gksrk gSA bl xSl ds yxkrkj laidZ esa jgus ls
ekuo raf=dk ra= ij çfrdwy çHkko iM+rk gS D;ksafd bldh jä ds lkFk çfrfØ;k djus dh çcy çòfÙk gksrh gS
ftlls 'kjhj ds fofHkUu vaxksa rd v‚Dlhtu dh vkiwfrZ eqf'dy gks tkrh gSA H

2
S xSl dh de le; ¼10 feuV½

vkSj yacs le; ¼8 ?kaVs½ ds fy, vkS|ksfxd :i ls Lohdk;Z tksf[ke lhek Øe'k% 15 vkSj 10 ihih,e gSA blfy,]
H

2
S dh de lkaærk dk irk yxkus ds fy, rst vkSj lVhd lsalj ekuo thou vkSj i;kZoj.k dh lqj{kk ds fy,

vko';d gSaA /kkrq v‚DlkbM&vk/kkfjr uSuksLVªDpj dh mPp p;ukRedrk] mRÑ"V çfrfØ;k vkSj fLFkjrk ds dkj.k
H

2
S xSl lsalj ds fy, ¼Fe

2
O

3
, CuO, ZnO, NiO vkSj CeO

2
½ ij dbZ fjiksVsaZ çdkf'kr gSaA gekjk 'kks/k dk;Z H

2
S xSl

dh laosnu'khyrk dk ijh{k.k djus ds fy, NiO ruq fQYe ij vk/kkfjr gSA NiO ruq fQYe esa 350°C ij ~14-8
dh mPpre laosnu çfrfØ;k Fkh vkSj 175°C ds de ifjpkyu rkieku ij Hkh ~5-8 dh ç'kaluh; laosnu çfrfØ;k
FkhA blds vykok] NiO ruq fQYe us rhoz çfrfØ;k ¼35 lsdaM½/fjdojh le; ¼14 lsdaM½] mPp laosnu'khyrk]
p;ukRedrk vkSj vPNh fLFkjrk çnf'kZr dhA rS;kj dh xbZ NiO ruq fQYe ds vlk/kkj.k laosnu çn'kZu ds nks çeq[k
dkjd gS & ¼d½ Lianu çfØ;k ds nkSjku cM+h la[;k esa vk;fud voLFkk ¼Ni3+/Ni2+½ dk fuekZ.k] vkSj ¼[k½ vf/kd
la[;k esa uSuks fØLVyh; xzsuks dh mifLFkfrA lsaflax tkap ls irk pyk gS fd NiO ruq fQYe lsalj rsth ls
çfrfØ;k/iquiZzkfIr le; ds lkFk&lkFk mPp iqujkòfÙk] fLFkjrk vkSj p;ukRedrk ds lkFk csgrj H

2
S xSl lsaflax

çfrfØ;k çnf'kZr djrk gS vkSj vius ekud Lohdk;Z tksf[ke lhek ls dkQh uhps H
2
S xSl dh de lkaærk

¼3 ihih,e½ dk irk yxkus esa l{ke gSA
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xaxk ds rVh; eSnku ij fLFkr okjk.klh ds 'kgjh LFky ij ih,e
10

ds Hkkjh rRoksa] bldh mRifÙk vkSj bldk ekuo LokLF; ij çHkko

çhfr frokjh1]2] Hkjr th esgjks=k3] eukst ds- JhokLro3] eukst dqekj1]2] ,u- fot;u1]2 ,oa lq/khj dqekj 'kekZ1]2

1lh,lvkbZvkj&jk"Vªh; HkkSfrdh; ç;ksx'kkyk] M‚- ds- ,l- Ñ".ku ekxZ] ubZ fnYyh&110012] Hkkjr
2oSKkfud vkSj vfHkuo vuqla/kku vdkneh ¼,lh,lvkbZvkj½] xkft;kckn&201002] Hkkjr

3HkwfoKku foHkkx] cukjl fganw fo'ofo|ky; ¼ch,p;w½] okjk.klh&221005] Hkkjr

lkjka'k

bl v/;;u esa] geus Hkkjr ds e/; xaxk ds rVh; eSnku ¼vkbZthih½ ij fLFkr okjk.klh 'kgj esa ih,e
10
 ds lw{e/

Hkkjh rRoksa dh lkaærk] muds lzksrksa vkSj var%'olu ls tqM+s laHkkfor LokLF; tksf[keksa dk O;kid fo'ys"k.k fd;k x;k
gSA ;g v/;;u tuojh&fnlacj 2019 ds nkSjku ,d= fd, x, ih,e

10
 ds uewuksa ij vk/kkfjr gSA MCY;wMh&,Dlvkj,Q

¼WD-XRF½ rduhd dk mi;ksx djds ih,e
10
 ds 34 rRoksa ¼Mg, Na, Al, Si, K, Ca, Ti, Cr, Mn, Fe, Ni, Cu, Zn, Ga,

Zr, Mo, Ag, Pm, Y, Rb, Pd, Fr, U, Pb, B, P, S, Cl, Br, Nb, Sr, F, As, vkSj Ba½ ds fy, rRo lkaærk dk vkdyu fd;k
x;k gSA fçafliy daiksusaV ,ukfyfll ¼ihlh,½ us ekSfyd lkaærk esa ;ksxnku nsus okys Ng dkjdksa dh igpku dh
x;h gS] tSls ØLVy/feêh/lM+d dh /kwy] ck;ksekl tyuk] vkS|ksfxd mRltZu] Ñf"k xfrfof/k;ka] dks;yk ngu vkSj
okgu mRltZuA xSj&dSaljtU; vkSj dSaljtU; tksf[ke ¼CR½ esfVªDl dk mi;ksx djrs gq,] Hkkjh rRoksa ¼As, Al, Pb,

Cr, Mn, Cu, Zn and Ni½ ls tqM+s laHkkfor LokLF; çHkkoksa dk ewY;kadu djus ds fy, LokLF; tksf[ke ewY;kadu fd,
x, FksA Al, Cr vkSj Mn ds fy, Åaps xSj&dSaljtU; tksf[keksa dh igpku dh xbZ] tks o;Ldksa vkSj cPpksa nksuksa ds
fy, LFkkfir lqjf{kr lhek 1 ls vf/kd gSA ;g ,d xSj&dSaljtU; çfrdwy LokLF; çHkko dks n'kkZrk gS vkSj bu
fof'k"V Hkkjh rRoksa ds laidZ ls tqM+s laHkkfor LokLF; tksf[keksa dks js[kkafdr djrk gSA blds vfrfjä] lhvkj ¼CR½
o;Ldksa esa dSaljdkjh çHkko çnf'kZr djrk gS] D;ksafd bldk ewY; la;qä jkT; i;kZoj.k laj{k.k ,tsalh ¼;w,lbZih,½
}kjk fu/kkZfjr lqjf{kr lhek ¼1×10&4½ ls vf/kd gSA ;g v/;;u {ks= esa Hkkjh rRoksa ls tqM+s O;ogkj vkSj tksf[ke 'keu
j.kuhfr;ksa esa egRoiw.kZ varZ–f"V çnku djrk gSA



21

,d fof'k"V 'kgjh okrkoj.k esa ok;qeaMyh; d.k ds forj.k esa
m/~oZk/kj fofo/krk,¡% ,d dsl v/;;u ¼ubZ fnYyh] Hkkjr½

inek1]2] bfEr;kt vgen1]2] _"kHk flag1]2 ,oa lqfer dqekj feJk1]2*

1oSKkfud vkSj uohÑr vuqla/kku vdkneh] mÙkj çns'k&201002] Hkkjr
2i;kZoj.k foKku ,oa c‚;ksesfMdy esVªksy‚th çHkkx] lh,lvkbZvkj&,u ih ,y] ubZ fnYyh&110012] Hkkjr

bZesy% mishrask@nplindia.org

lkjka'k

ok;qeaMyh; d.k ;k vfHkd.k ds HkkSfrd&jklk;fud xq.kksa ¼vkÑfr] lajpuk vkSj tfVy feJ.k voLFkk½ dh
m/~oZk/kj fofo/krk] fnYyh tSls fof'k"V 'kgjh okrkoj.k esa vfHkd.k ds çdk'kh; ,oa fofdj.k xq.kksa dh csgrj le>
ds fy, csgn egRoiw.kZ gSA ok;q çnw"kdksa ds xBu] lap; vkSj QSyko ra= dks iwjh rjg ls le>us ds fy,] ìFoh ds
/kjkry ij ekiu  i;kZIr ugha gSaA vf/kdka'k v/;;u lrg ij yxs midj.kksa ls vfHkd.k ds HkkSfrd&jklk;fud xq.kksa
ds  fo'ys"k.k ij dsafær gSa] gkykafd vyx&vyx ÅapkbZ ij HkkSfrd&jklk;fud xq.kksa dk fo'ys"k.k djus ds fy,
cgqr de v/;;u fd, x, gSa tks ok;q çnw"k.k fuekZ.k çdj.kksa dks le>us ds fy, vR;ar egRoiw.kZ gSaA

orZeku v/;;u esa] lh,lvkbZvkj&jk"Vªh; HkkSfrd ç;ksx'kkyk ¼lh,lvkbZvkj&,uih,y½] ubZ fnYyh ds eq[; Hkou
ds f}rh; eafty ¼L1, 30 QqV ½ vkSj Vkoj gV ¼L1, 80 QqV ½ ls vfHkd.k

2-5
 vkSj vfHkd.k

10
 uewus çfrfnu ,df=r

fd, x,A bu uewuksa dks HkkjkRed fo'ys"k.k ds vk/kkj ij] vfHkd.k
2-5
 lkUærk f}rh; eafty ¼L1½ ij 54 µg/m3

ls 128 µg/m3 rd vkSj Vkoj gV ¼L2½ ij 37 µg/m3 ls 91 µg/m3 ikbZ xbZA 30 vDVwcj] 2023 dks L1 vkSj L2

ij lcls vf/kd vfHkd.k
2-5
 lkUærk ikbZ xbZ ¼vFkkZr 128 µg/m3 ,oa 91 µg/m3 Øe'k%½A bl çdkj ls mRiUu

ok;qeaMyh; d.kksa dk MsVk ok;q çnw"k.k çdj.kksa ds dkj.kksa rFkk muds fujkdj.k ds fy, vR;ar mi;ksxh gksxk] lkFk
gh ;g MsVk ok;qeaMyh; fofdj.k e‚MsYl dh vkfuf'prkvks dks de djsxkA fd, x, ç;ksx o mlds fu"d"kksZ dh
foLr̀r ppkZ l= esa dh tk,xhA
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gky ds o"kksaZ esa gq;s tyok;q ifjorZu ds dkj.kksa ,oa
muls iM+us okys çHkkoksa dk ,d v/;;u

fç; jatu dqekj1 ,oa vfnrh Hkq"k.k2

1lh,lvkbZvkj&,uvkbZ,lihvkj ifjlj] ubZ fnYyh] Hkkjr
2chvkj,ch;w fo'ofo|ky;] fcgkj] Hkkjr

lkjka'k

gky ds fnuksa esa] geus tyok;q ifjorZu ds dkj.k i;kZoj.k esa Hkkjh cnyko ns[kk gSA bldk vlj ekSle pØ vkSj
mldh vkSlr yackbZ ij Hkh iM+k gSA tSls lnhZ ;k xehZ ds ekSle dh vof/k esa òf)] mÙkj&if'pe ,f'k;k ls vkus
okyh gokvksa ;k nf{k.k&if'peh ;k nf{k.k&iwohZ Hkkxksa ls vkus okyh ekulwuh gokvksa dh xfr esa ifjorZuA bldk
çHkko u dsoy euq";ksa ij cfYd ouLifr;ksa vkSj thoksa ij Hkh iM+k gSA mngkj.k ds fy,] ikS/kksa esa tYnh Qwy vkuk]
cPpksa dk tYnh ifjiDo gksuk vkSj 'kjhj ij gkfudkjd çHkko ouLifr;ksa ls ysdj ikS/kksa ds vkS"k/kh; xq.kksa esa cnyko
vkfn dks Hkh oSKkfud –f"V ls ns[kk x;k gSA dksjksuk ds vkxeu ds lkFk gh E;wVsaV vkSj chekfj;ksa dk mn;A ;s
tyok;q ifjorZu ds dkj.k gksus okys dqN laHkkfor ifjorZu gSaA bl isij esa] ge MsVk fo'ys"k.k ds lkFk fofHkUu
foKku vkSj [kkstksa dk v/;;u dj jgs gSa ftUgsa tyok;q ifjorZu ds rgr fy;k x;k gSA
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fnYyh ds lcls çnwf"kr {ks=ksa esa ls ,d] vkuan fogkj esa
NOx vkSj lacaf/kr f}rh;d çnw"kdksa dh tkap

uSalh1]2] fufru fla?ky1]2 ,oa #is'k ,e nkl1]2

1oSKkfud vkSj uokpkjh vuqla/kku vdkneh] xkft;kckn] Hkkjr
2lh,lvkbZvkj&jk"Vªh; HkkSfrd ç;ksx'kkyk ¼,uih,y½] M‚- ds-,l- Ñ".ku jksM] ubZ fnYyh&110012] Hkkjr

lkjka'k

;g 'kks/k fnYyh esa vkuan fogkj varjjkT;h; cl VfeZuy ij NOx lkaærk] fo'ks"k :i ls NO
2
 vkSj lacaf/kr ek/

;fed vkSj çkFkfed çnw"kdksa ij ekSle laca/kh ekinaMksa ds çHkko dh tkap djrk gSA nh?kZdkfyd MsVk ¼2016&2021½
dk lkaf[;dh; fo'ys"k.k NOx vkSj vU; çnw"kdksa esa ekSleh] lkIrkfgd vkSj nSfud fofo/krkvksa dh tkap djrk gSA
rkieku vkSj lkis{k vknZzrk NO

2
 Lrj ij egRoiw.kZ çHkko fn[kkrs gSaA vkstksu ¼O

3
½ dks NksM+dj] ekSleh iSVuZ ls

ekulwu ds ekSle ds nkSjku de lkaærk vkSj lfnZ;ksa vkSj ekulwu ds ckn dh vof/k esa mPp lkaærk dk irk pyrk
gSA o"kZ 2018] NO

2
 ds ekeys esa lcls çnwf"kr o"kZ jgkA okguksa dh xfrfof/k;k¡ lh/ks rkSj ij çnw"k.k dks çHkkfor djrh

gSa] tksfd COVID&19 y‚dMkmu ds nkSjku de NO
2
 vkSj csathu ¼C

6
H

6
½ ds Lrj ls Li"V gSA xzgksa dh lhek ijr

¼ihch,y½ dh ÅapkbZ ,d egRoiw.kZ Hkwfedk fuHkkrh gS] de ihch,y dh ÅapkbZ c<+h gqbZ NO
2
 lkaærk ls tqM+h gksrh

gSA bysfDVªd okgu ¼bZoh½ dk NO
2
 çnw"k.k dks de djus ij ldkjkRed çHkko iM+rk gSA de ifjogu&çHkkfor

lkbV ds lkFk rqyuk Hkkjh okgu ;krk;kr okys {ks=ksa esa mPp NO
2
 lkaærk ij çdk'k Mkyrh gS] tks çnw"k.k fu;a=.k

mik;ksa vkSj fVdkÅ ifjogu dh vko';drk ij cy nsrh gSA lglaca/k vkSj çfrxeu fo'ys"k.k ih,e ¼PM½ vkSj NO

mRltZu ds chp ijLij fuHkZjrk dh iqf"V djrs gSa] tks çHkkoh çnw"k.k 'keu ds fy, okgu mRltZu dks lacksf/kr djus
ds egRo dks js[kkafdr djrs gSaA ;g v/;;u ekSle laca/kh ekinaMksa] okgu mRltZu vkSj ,uvks,Dl lkaærk ds chp
tfVy laca/kksa esa ewY;oku varZ–f"V çnku djrk gSA
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fMftVy lSaifyax }kjk bZlhth flXuy ¼ECG Signal½ dh R rjax
f'k[kj igpku ij vk/kkfjr vko`fÙk eki

lqns'k ;kno*] fouksn dqekj raoj] osn o#.k vxzoky ,oa jkts'k

ck;ksesfMdy esVªksy‚th vuqHkkx] lh,lvkbZvkj&jk"Vªh; HkkSfrd ç;ksx'kkyk] ubZ fnYyh&110012] Hkkjr

bZesy% sudesh.yadav@nplindia.org

lkjka'k

bysDVªks dkfMZ;ks xzke ¼ECG½ e'khu ,d fpfdRlk midj.k gS tks Ropk ij fufnZ"V LFkku ij bysDVªksM yxkdj ân;
dh fo|qr xfrfof/k dks ekirk vkSj ntZ djrk gSA ,d lkekU; ECG P rjax] QRS lfEeJ ¼d‚EIysDl½ vkSj T rjax
ds :i esa igpkuh tkus okyh rjaxksa ls cuk gksrk gSA ECG flXuy fo'ys"k.k ds fy, bu rjaxksa dk irk yxkuk
egRoiw.kZ gSA mPp oksYVst ds dkj.k ECG rjax dh vU; rjaxksa dh rqyuk esa R rjax dk irk yxkuk vklku gksrk
gSA R rjax f'k[kj ân; rky vfu;ferrkvksa ¼heart rhythm irregularities½ ds ckjs esa tkudkjh çnku djrk gS
vkSj ân; xfr ifjorZu'khyrk dk vuqeku yxkrk gSA bl isij esa] ge ECG flXuy ds Digital uewus ls R rjax
f'k[kj dh igpku vkSj vkòfÙk eki ij ppkZ djrs gSaA fMftVy :i ls uewuk fd, x, MsVk dk mi;ksx nks yxkrkj
R rjax f'k[kjksa ds chp ds varjky vkSj bl çdkj ECG flXuy dh vkòfÙk dks ekius ds fy, fd;k tkrk gSA ECG

vuqdkjh ¼Simulator½ ls lkekU; vkSj vlkekU; ECG rjaxksa dks R rjax f'k[kj dh igpku ds vk/kkj ij vkòfÙk
ds fy, fMftVy :i ls uewuk fy;k vkSj ekik tkrk gSA lkekU; lkbul rjax ds fy, vkòfÙk eki 30 chih,e
¼bpm½] 60 chih,e] 90 chih,e] 120 chih,e vkSj 150 chih,e ij fd;k tkrk gSA vlkekU; ECG rjaxksa ds chp
feLM chV] lkbul ,fjfFkfe;k ¼sinus arrhythmia½] lqçkosafVªdqyj VSphdkfMZ;k ¼supraventricular tachycardia½]
,fVª;y VSphdkfMZ;k ¼atrial tachycardia½] ,fVª;y Qkbfczys'ku ¼atrial fibrillation½ ds fy, vkòfÙk eki fd;k
tkrk gSA fodflr fof/k dh iqf"V djus ds fy, lkekU; vkSj vlkekU; ECG rjaxksa ds fy, fMftVy LVksjst
v‚flyksLdksi ¼Digital Storage Oscilloscope½ ds varfuZfgr ¼inbuilt½ vkòfÙk eki QaD'ku dk mi;ksx fd;k x;k
gSA
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fnYyh esa ih,e
2-5
 ek=k ij ekSle ds fofHkUu ?kVdks dk çHkko%

iwoZ ,oa iksLV&dksfoM fo'ys"k.k

oS'kkyh1]2] xkSjo oekZ1]2 ,oa #is'k ,e- nkl1]2

1i;kZoj.k foKku vkSj ck;ksesfMdy esVªksy‚th fMohtu]

lh-,l-vkbZ-vkj&jk"Vªh; HkkSfrd ç;ksx'kkyk] M‚- ds- ,l- Ñ".ku ekxZ] ubZ fnYyh&110012] Hkkjr
2oSKkfud vkSj vfHkuo vuqla/kku v/;;u laLFkku ¼AcSIR½] xkft;kckn&201002] mÙkj çns'k] Hkkjr

lkjka'k

orZeku v/;;u lkaf[;dh; vkSj lglaca/kh fo'ys"k.k dh enn ls fnYyh ¼Hkkjr½ esa fo'ks"k :i ls d.k inkFkZ
¼ih,e

2-5
½ dh lkaærk vkSj ì"BHkwfe ekSle laca/kh ekinaMksa ds chp laca/k LFkkfir djus dk ,d ç;kl gSA ;g dk;Z

fnYyh ds rhu vyx&vyx LFkkuksa esa ok;q xq.koÙkk dk ewY;kadu çLrqr djrk gSA bu LFkkuksa dks vkoklh;]
vkS|ksfxd vkSj ì"BHkwfe LFkkuksa dk çfrfuf/kRo djus ds fy, pquk x;k gS vkSj dksfoM&19 ls igys vkSj ckn dh
vof/k ds nkSjku çHkko dk fo'ys"k.k fd;k x;kA v/;;u ds urhts ls irk pyrk gS fd ekSle laca/kh ekinaMksa dk
ih,e

2-5
 lkaærk ij egRoiw.kZ çHkko iM+rk gSA ;g Hkh ik;k x;k fd bldh ekSleh lkaærk ekulwu ds ekSle esa de]

ekulwu ls igys ds ekSle esa e/;e vkSj lfnZ;ksa vkSj ekulwu ds ckn ds ekSle esa mPp gksrh gSA gkyk¡fd] lkaf[;dh;
vkSj lglaca/kh v/;;u lfnZ;ksa] çh&ekulwu vkSj ekulwu ds ckn ds nkSjku rkieku ds lkFk ,d udkjkRed
laca/k fn[kkrk gS vkSj ekulwu ds ekSle ds nkSjku bldk ldkjkRed laca/k gksrk gSA blh çdkj] ;g Hkh ns[kk x;k
gS fd ih,e

2-5
 dh lkaærk mPp vknZz fLFkfr;ksa ds nkSjku rkieku ds lkFk etcwr udkjkRed lglaca/k fn[kkrh gS]

;kuh tc lkis{k vknZzrk 50% ls Åij gksrh gSA gkyk¡fd] de vknZzrk dh fLFkfr ;kuh 50% ls uhps ds nkSjku ifjos'k
ds rkieku ds lkFk ,d detksj laca/kLFkkfir fd;k x;k gSA lexz v/;;u ls irk pyk fd lcls vf/kd
ih,e

2-5
 çnw"k.k vkoklh; LFkkuksa ij ns[kk x;k gS] blds ckn vkS|ksfxd vkSj ì"BHkwfe dk LFkku gSA v/;;u us ;g

Hkh fu"d"kZ fudkyk fd p;fur {ks=ksa esa ih,e
2-5
 lkaærk esa ekSleh ekSle foKku dh ,d tfVy Hkwfedk gSA
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Qst&bathfu;MZ SnSe vk/kkfjr cz‚McSaM rjax nS/k;Z
pqukoh çdk'k lalwpd dk fuekZ.k

çhfr xksLokeh1]2 ,oa xksfoan xqIrk1]2*

1vdkneh v‚Q lkbafVfQd ,aM buksosfVo fjlpZ] lh,lvkbZvkj&,pvkjMhlh dSail]

xkft;kckn&201002] mÙkj çns'k] Hkkjr
2lh,lvkbZvkj&jk"Vªh; HkkSfrd ç;ksx'kkyk] M‚- ds-,l- Ñ".ku jksM] ubZ fnYyh&110012] Hkkjr

bZesy% govindnpl@gmail.com

lkjka'k

gky ds o"kksaZ esa] besftax] laosnu'khyrk] lapkj vkSj i;kZoj.k e‚fuVfjax tSls fofHkUu {ks=ksa esa vuqç;ksxksa ds dkj.k]
cz‚McSaM rjax nS/k;Z p;u vkSj mPp çn'kZu okys çdk'k lalwpdksa dh ekax c<+ xbZ gSA uoksUesf"kr lkefxz;ksa esa] SnSe

us vius vk'kktud v‚IVks bysDVª‚fud xq.kksa ds dkj.k vR;f/kd /;ku vkdf"kZr fd;k gSA bl v/;;u esa] geus
LiVfjax }kjk cuk, x, Qst fu;af=r SnSe esa i‚yfjVhfyfiax vkSj cz‚McSaM rjax nS/k;Z p;u djus okys çdk'k
lalwpdksa ds çn'kZu ij blds çHkko dk v/;;u fd;k gSA lkefxz;ksa dh lajpukRed] v‚fIVdy] vkSj bysfDVªdy
xq.kksa dk O;kid fo'ys"k.k ds ek/;e ls] geus SnSe esa i‚yfjVh fyfiax ds esdsfuTe vkSj blds ;a= çn'kZu ij çHkko
dks of.kZr fd;k gSaA gekjs fu"d"kksaZ ls irk pyrk gS fdLiVj teko ds nkSjku fu;af=r Qst ls fØLVyh; lajpuk
esa egRoiw.kZ ifjorZu gksrs gSa] ftlds ifj.kke Lo:i Vîwu djus ;ksX; v‚fIVdy xq.k gksrs gSa vkSj O;kid rjax nS/
k;Z LisDVªe esa QksVks fjLi‚Ul esa òf) gksrh gSA vfrfjä :i ls] i‚yfjVh fyfiax çdk'k lalwpdksa ds mRÑ"V rjax
nS/k;Z p;u dj.k ds u, voljksa dk fuekZ.k djrk gS] ftlls mUur v‚IVks bysDVª‚fud midj.kksa ds fodkl ds fy,
u, }kj [kqyrs gSaA ;g 'kks/ku dsoy Qst&fu;af=r SnSe iryh fQYeksa dh gekjh ekSfyd le> dks vkxs c<+krk gS]
cfYd vuqdwfyr o.kZØeh; çfrfØ;k fo'ks"krkvksa ds lkFk vR;f/kd dq'ky çdk'k lalwpdksa ds fMtkbu vkSj fuekZ.k
dk ekxZ Hkh ç'kLr djrk gSA çdk'k lalwpdksa esa i‚yfjVh fyfiax çfrfØ;k dk mi;ksx djds] vYVªkok;ysV/–';
çdk'k vkSj fudV baÝkjsM çdk'k tSls fofHkUu çdkj ds QksV‚Ul ds chp varj djuk laHko gks tkrk gSA ;g {kerk
i;kZoj.k fuxjkuh ç.kkfy;ksa dh lVhdrk vkSj n{krk esa lq/kkj dj ldrh gS] ftlls çdk'k çnw"k.k] fofdj.k Lrj
vkSj ok;qeaMyh; lajpuk tSls fofHkUu i;kZoj.kh; dkjdksa dk csgrj irk yxkus vkSj fo'ys"k.k djus esa l{ke cuk;k
tk ldrk gSA



27

Qstj ekiu bdkbZ% lrr i;kZoj.k esa Hkwfedk vkSj pqukSfr;k¡

vouh [kVdM+1]2*] vt; dqekj1] foosd dqekj1]2] Lokfr dqekjh1 ,oa lÅn vgen1]2

1lh,lvkbZvkj&jk"Vªh; HkkSfrd ç;ksx'kkyk] ubZ fnYyh&110012] Hkkjr
2oSKkfud ,oa uoksUes"kh vuqla/kku vdkneh ¼,lh,lvkbZvkj½] xkft;kckn&201002] Hkkjr

bZesy% avni.khatkar@nplindia.org

lkjka'k

Qstj ekiu bdkbZ ¼PMU½ ,d egRoiw.kZ rduhdh midj.k gS tks fo|qr ç.kkfy;ksa ds dk;Z{ks= esa egRoiw.kZ ;ksxnku
çnku djrk gSA ;g rduhd okLrfod le; esa ÅtkZ dk ekiu djrh gS vkSj fofHkUu fctyh ?kVdksa dh fLFkfr dh
fuxjkuh djrh gS] tks fo|qr ç.kkfy;ksa dh lqj{kk vkSj fLFkjrk dks c<+krh gSA Qstj ekiu bdkb;k¡ ¼PMUs½ ÅtkZ
ç.kkfy;ksa esa xfr'khyrk vkSj lqj{kk ds ekeys esa egRoiw.kZ ;ksxnku djrs gSa] tks lrr i;kZoj.k ds fy, egRoiw.kZ
gSA vkt ds fo'o esa tyok;q ifjorZu ds fpark dk lkeuk djrs gq,] ;g vR;ar egRoiw.kZ gS fd ge uohuhdj.kh;
mtkZ lzksrksa dks fo|qr fxzM esa lfEefyr djsaA PMU bl dk;Z esa egRoiw.kZ Hkwfedk fuHkkrk gSA PMUs us mRÑ"Vrk
dks c<+kok fn;k gS vkSj ifjlj ds fy, udkjkRed çHkkoksa dks de fd;k gS pkgs og ÅtkZ dh gkfu dks de djuk
gks ;k uohuhdj.kh; ÅtkZ lzksrksa dks vf/kd lrr <ax ls la?kfVr djuk gksA PMUs }kjk le; esa oksYVst] /kkjk]
vkòfÙk] vkSj pjedks.kksa dk MsVk çkIr gksrk gS] tks mRÑ"V fuxjkuh] fu;a=.k vkSj vuqdwyu dh laHkkouk çnku djrk
gS tksfd chvkbZ,l }kjk viuk, x, Hkkjrh; ekud vkbZ,l/vkbZbZlh/vkbZbZbZbZ 60255&118&1%2018 esa fufnZ"V gSaA
PMU dks Hkkjr esa fMtkbu vkSj fodflr fd;k x;k gSA gkykafd] PMU MsVk esa dqN pqukSfr;k¡ gSaA lqj{kk ,d çeq[k
pqukSrh gS] D;ksafd ;s rduhdh vkdfLedrk ls fopfyr gks ldrh gSa] tks vuqHkodrkZvksa dks vuqHko djuk gksxk vkSj
bls lqfuf'pr djus ds fy, lqj{kk ds çksVksd‚yksa dh vf/kd l[rh dh vko';drk gksrh gSA blds vykok] MsVk
xksiuh;rk dh Hkh ,d cM+h fpark gS] D;ksafd ;g tkudkjh vxj xyr gkFkksa esa pyh xbZ rks lkanfHkZd lqj{kk
laca/kh leL;k,a mRiUu gks ldrh gSaA PMUs dh lqj{kk vkSj xksiuh;rk dks lqfuf'pr djus ds fy, ubZ rduhdh
vkSj uhfr mRiUu gks ldrh gS] tks vkxs c<+rs gq, lrr i;kZoj.k ds fy, ,d egRoiw.kZ dne gks ldrk gSA bl
çdkj] PMU u dsoy uohuhdj.kh; lzksrksa dks fxzM esa 'kkfey djus esa enn djrk gS] cfYd mudh laòf) vkSj
çn'kZu dks Hkh lq/kkjrk gSA blds ifj.kke Lo:i] fo|qr fxzM dks vkSj vf/kd lefiZr vkSj i;kZoj.k ds çfr mRlkgh
cuk;k tk ldrk gS] ftlls lkekftd vkSj vkfFkZd fodkl dks çksRlkfgr fd;k tk ldrk gSA
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AQI, UV, CFC ekuo LokLF; pqukSfr;ka

lq/kka'k jkt] lq;ZHkku] ukfte ,oa nsok'kh"k

 tkfdj gqlSu fnYyh egkfo|ky; ¼fnYyh fo'ofo|ky;½

i;kZoj.k v/;;u ¼Eco society½] tokgjyky usg: ekxZ] ubZ fnYyh&110002] Hkkjr

lkjka'k

çnq"k.k i;kZoj.k dks vkSj tho&tUrqvksa dks uqdlku igq¡pkrs gSaA çnw"k.k dk vFkZ gS &^ok;q] ty] feêh vkfn dk
vokafNr æO;ksa ls nwf"kr gksuk^] ftldk lthoksa ij çR;{k :i ls foijhr çHkko iM+rk gS rFkk ijfLFkfrd ra= dks
uqdlku }kjk vU; vçR;{k çHkko iM+rs gSaA ok;q  çnw"k.k ,d ,slk fo"k; gS ftl ij ftruh ckrs dh tk, mruh
de gS ;g ,d xgu fo"k; gSA ok;q gok tks thou ds fy, t:jh gSA c<+rs m|ksx okgu vkSj tula[;k eq[; gSA
taxy dh dVkbZ vkSj ifj.kke gekjs le{k gS AQI ok;q dk c<+rk tk jgk gSA PM

10
 vkSj PM

2-5
 eq[; :i ls gS tks

gekjs 'okl uyh vkSj QsQMks ij cqjk çHkko Mkyrk gS vLFkek] jä pki] xqnkZ dk [kjkc gksuk] dSalj] vkyL; vfuæk]
mnklhurk] fpark vkSj Hkh fdruh  ekufld chekjh vkSj 'kkjhfjd chekjh tks gekjk thou xfr'kwU; cuk jgh gSA
çÑfr }kjk fufeZr oLrqvksa ds vo'ks"k dks tc ekuo fufeZr oLrqvksa ds vo'ks"k ds lkFk feyk fn;k tkrk gS rc nw"kd
inkFkksaZ dk fuekZ.k gksrk gSA nw"kd inkFkksaZ dk iqupZØ.k ugh fd;k tk ldrk gSA

fdlh Hkh dk;Z dks iw.kZ djus ds i'pkr~ vo'ks"kksa dks ìFkd j[kus ls budk iqu%pØ.k oLrq dk oLrq ,oe~ mtkZ esa
fd;k tkrk gSA ìFoh dk okrkoj.k Lrjh; gSA ìFoh ds utnhd yxHkx [40/50] fdeh Å¡pkbZ ij LVªsVksLQh;j gS
ftlesa vkstksu Lrj gksrk gSA ;g Lrj lw;Zçdk'k dh ijkcSxuh ¼UV½ fdj.kksa dks 'kksf"kr dj mls ìFoh rd igq¡pus
ls jksdrk gSA vkt vkstksu Lrj dk rsth ls fo?kVu gks jgk gS] okrkoj.k esa fLFkr dyjksyksjks dkcZu ¼CFC½ xSl ds
dkj.k vkstksu Lrj dk fo?kVu gks jgk gSA ;g loZçFke ds o"kZ esa uksV fd;k x;k dh vkstksu Lrj dk fo?kVu lEiw.kZ
ìFoh ds pkjksa vksj gks jgk gSA nf{k.k Ëkzqo foLrkjksa esa vkstksu Lrj dk fo?kVu 40%-50% gqvk gSA bl fo'kky ?kVuk
dks vkstksu fNæ ¼vkstksu~ gksy½ dgrsa gSA ekuo vkokl okys foLrkjksa esa Hkh vkstksu fNæksa ds QSyus dh laHkkouk gks
ldrk gSA vkstksu Lrj ds ?kVus ds dkj.k Ëkzqoh; çns'kksa ij tek cQZ fi?kyus yxh gS rFkk ekuo dks vusd çdkj
ds peZ jksxksa dk lkeuk djuk iM+ jgk gSA ;s jsfÝtjsVj vkSj ,;j d.Mh'kuj esa ls mi;ksx esa gksus okys fj;ksu vkSj
Dyksjksyksjks dkcZu ¼CFC½ xSl ds dkj.k mRiUu gks jgh leL;k gSA vkt gekjk okrkoj.k nwf"kr gks x;k gSA okguksa
rFkk QSfDVª;ksa ls fudyus okys xSlksa ds dkj.k gok ¼ok;q½ çnwf"kr gksrh gSA ekuo Ñfr;ksa ls fudyus okys dpjs dks
ufn;ksa esa NksM+k tkrk gS] ftlls ty çnw"k.k gksrk gSA yksaxksa }kjk cuk;s x;s vo'ks"k dks ìFkd u djus ds dkj.k
cus dpjs dks Qsads tkus ls Hkwfe ¼tehu½ çnw"k.k gksrk gSA çnq"k.k dbZ çdkj ds gksrs gS & ¼1½ ty çnq"k.k] ¼2½ ok;q
çnq"k.k] ¼3½ /ofu çnq"k.k ¼4½ ènk çnw"k.k vkfnA
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oSf'od ladV & ^Ms thjks*

nhid 'kekZ

e®rhyky usg: egkfo|ky; ¼laË;k½] fnYyh fo'ofo|ky;] ubZ fnYyh] Hkkjr

bZesy% dr.deepaksharmamlnce@gmail.com

lkjka'k

thou ds fy, t:jh ikap rRoksa esa ty Hkh 'kkfey gSA ty ds fcuk dqN Hkh laHko ugha gSA dgk Hkh tkrk gS fd
^ty ugha rks dy ugha*|ty ds egÙo dks ge ,sls Hkh le> ldrs gSa fd lalkj dh fo'kkyre lH;rk,¡ Hkh ty
vkSj ty&lzksr ufn;ksa ds eqgkus gh fodflr gqbZ gSaA Hkkjr ,d ,slk çkphure jk"Vª gS tgk¡ jkT;ksa dk ukedj.k Hkh
ty&cgqyrk vkSj ufn;ksa ds çokg ds vk/kkj ij gqvk gSA bl vk/kkj ij ge Hkkjr dks ty ls ifjiw.kZ jk"Vª dg
ldrs gSaA ysfdu mi;qZä ckrphr ,slh gS tks vc Hkkjr ds yxHkx gj dLcs vkSj 'kgj esa lqukbZ ns tkrh gSA laHkor%
lalkj ds vU; fgLlksa esa Hkh ,sls ckrsa gksrh gksa ;k gksuh 'kq: gksus okyh gksaA ge lHkh us vius cpiu esa oks dgkuh
vo'; lquh gksxh ftlesa ,d I;klk dkSok ?kM+s esa NksVs&NksVs dadM+ Mkydj viuh I;kl dks cq>krk gSA Hkys gh ;g
dgkuh gesa ̂ tgk¡ pkg ogka jkg* dh f'k{kk nsrh vk jgh gks ysfdu bl dgkuh ls gesa ty&lap;u rFkk ty&leL;k
dh rjQ Hkh ladsr feyrk gSA cnyrs ifjos'k esa bl dgkuh dh çklafxdrk Hkh vyx rjg ls fl) gks tkrh gSA
vkt f'k{kk txr esa Hkh bl u, lUnHkZ ds lkFk bl dgkuh dks i<+kuk Hkh vko';d gks tkrk gS ftlesa cPps vkjEHk
ls gh ty ds egÙo dks le>saA

mYys[kuh; gS fd ^Xykscy o‚Vj DokfyVh baMsDl* esa Hkkjr dk LFkku vafre ik;nku ls cl ,d dne Åij gh gSA
122 ns'kksa dh lwph esa ge 120osa LFkku ij gSa & tks gekjs fy, cgqr fparktud fLFkfr gSA uhfr vk;ksx dh ekus rks
Hkkjr bl le; vius bfrgkl esa Hk;adj ty&ladV ls tw> jgk gSA fiNys lky tuojh 2018 esa ,d 'kkfCnd VeZ
cgqr çpyu esa vkbZ Fkh& ^Ms&thjks* ¼Day&Zero½ vFkkZr ,slh fLFkfr tc fdlh ns'k ds ikl ikuh dh miyC/krk
'kwU; gks tk,xhA ;g 'kCnkoyh ml nkSjku çpfyr gqbZ tc lkÅFk vÝhdk dk dsiVkÅu 'kgj ,slk igyk 'kgj
cuus tk jgk Fkk tks ty&foghu gSA lkspks fdruh fodV fLFkfr jgh gksxh ml ns'k vkSj ukxfjdksa ds fy, ftlds
ikl ikuh dh miyC/krk thjks gksus okyh gksA tc ty&ladV dh fLFkfr dks Hkkaius ds fy, lSVsykbZV ls lHkh ns'kksa
dh rLohjsa yh x;ha rks ;g ik;k x;k fd pkj ns'k & eksjDdks] Lisu] bZjkd vkSj Hkkjr dh fLFkfr ty&ladV dh
–f"V ls cgqr [kjkc gS tks Hkfo"; esa tYnh gh ^Ms&thjks* esa Hkh ifjofrZr gksus okyh gSA o"kZ 2023 esa ,slh gh dqN
fLFkfr gekjs ns'k esa psUubZ 'kgj dh gks x;h gSA fiNys o"kZ esa psUubZ dh fLFkfr rks ;g Fkh fd 'kgj ds çeq[k
ty&lzksr 4 >hys yxHkx lw[k pqdh gSaA 'kgj ds gkykr brus [kjkc gSa fd Ldwy&d‚yst can gSa vkSj daifu;ksa us
vius deZpkfj;ksa dks ty&ladV ds pyrs v‚fQl vkus dks euk dj fn;k gSA gksVy vkSj vusd jsLrjks us rks ikuh
dh deh dk uksfVl fpidkrs gq, u dsoy gksVy can dj fn, x, gSa cfYd [kkuk Hkh ugha cuk;k tk jgk gSA ;g
gekjs fy, cgqr gh vykfeaZx fLFkfr gS ;k dgsa fd vc fLFkfr ,d dne vkSj vkxs fudy pqdh gSA ;g fLFkfr
oSf'od&ladV ds :i esa rsth ls c<+rs gq,] lHkh ds fy, fpark dk fo"k; cuh gqbZ gSA



30

ih,e
2-5
 æO;eku lkaærk ,oa mudk ekuo

'olu ra= esa o; fof'k"V teko dk v/;;u

f'kokuh oekZ1]2] fu'kk jkuh1]2 ,oa eksfudk ts- dqyJs"B1]2

1lh,lvkbZvkj&jk"Vªh; HkkSfrd ç;ksx'kkyk] M‚- ds- ,l- Ñ".ku ekxZ] ubZ fnYyh&110012] Hkkjr
2,dsMseh v‚Q lkbafVfQd ,aM buksosfVo fjlpZ ¼,lh,lvkbZvkj½] xkft;kckn&201002] Hkkjr

bZesy% monikajk@yahoo.com

lkjka'k

ikfVZdqysV eSVj çnw"k.k rsth ls nqfu;k Hkj esa i;kZoj.k ds fy, [krjk curk tk jgk gSA ;g lkoZtfud LokLF; ,oa
i;kZoj.k nksuksa dks çHkkfor dj jgk gSA bl 'kks/k gsrq] v/;;u vof/k tuojh ls fnlacj] 2023 ds fy, ih,e

2-5
 d.kksa

dks ,d= fd;k x;kA ,df=r ih,e
2-5
 d.kksa dh lkaærk ds lkFk ekSleh fofo/krkvksa ,oa dalaVªs'ku osVsM VªstsDVjh

¼lhMCY;wVh½ dk mi;ksx djds laHkkfor lzksrksa dh igpku dh x;hA blds lkFk&lkFk ekuo QsQM+ksa esa ih,e
2-5
 d.kksa

dk o; fof'k"V teko dk v/;;u fd;k x;kA ekuo QsQM+k s a es a d.kk s a ds teko dh ek=k dk
v/;;u djus gsrq eYVhiy&ikFk ikfVZdy MksflesVªh ¼,eihihMh½ e‚My] laLdj.k 3-04 dk mi;ksx fd;k x;kA
ih,e

2-5
 dh okf"kZd vkSlr lkaærk 112-7±15-3 ekbØksxzke çfr ?ku ehVj ntZ dh x;h A vf/kdre lkaærk 'kjn _rq

¼221-7±63-03 ekbØksxzke çfr ?ku ehVj½ esa ns[kh x;h] blds ckn Øe'k% f'kf'kj _rq ¼176-8±18-6 ekbØksxzke çfr
?ku ehVj½] xzh"e _rq ¼59-8±4-5 ekbØksxzke çfr ?ku ehVj½] ,oa o"kkZ _rq ¼43-9±2-2 ekbØksxzke çfr ?ku ehVj½
esa ns[kh x;hA 'kjn _rq esa vf/kdre vkSlr lkaærk] foLrkfjr vof/k rd Qly vo'ks"k tykus ¼ijkyh ngu½ ,oa
ok;qe.Myh; fLFkjrk ¼fuEu rkieku] fuEu ok;qxfr ,oa mPp lkis{k vknZzrk½ ds dkj.k ik;h tk ldrh gSA mi;qZä
lzksrksa ds lkFk&lkFk blesa ekStwnk LFkkuh; lzksrksa ,oa nhokyh rFkk n'kgjs ds nkSjku iVk[ks tyk, tkuk lfEefyr
gks ldrk gSA f'kf'kj _rq esa ;g ?kjsyw ck;ksekl ngu ,oa fLFkj ok;qe.My ds dkj.k ik;h tk ldrh gSA o"kkZ _rq
ds nkSjku ih,e

2-5
 d.kksa dh lkaærk esa deh] o"kkZ ds dkj.k çnw"kdksa ds okrkoj.k ls /kqyus ds dkj.k gks ldrh gSA

lhMCY;wVh fo'ys"k.k ls ;g ik;k x;k gS fd 'kks/k LFkku ij ih,e
2-5
 d.kksa dk mRltZu lzksr ikfdLrku lfgr

vkl&ikl ds jkT;ksa tSls iatkc] gfj;k.kk ,oa mÙkj çns'k ls fo'ks"k :i ls çHkkfor gSaA f'kf'kj ,oa 'kjn _rq ds
nkSjku çeq[k rkSj ij mÙkj&if'peh gokvksa dk egRoiw.kZ ;ksxnku ns[kk x;kA ,eihihMh e‚My ds ek/;e ls ekuo
'olu ra= esa ih,e

2-5
 d.kksa ds teko dk Øe bl çdkj ns[kk x;k – QsQM+s ¼'olu czksadhvksYl] ok;qdks'kh; ufydk,a

,oa ok;qdks'kh; FkSyh½ ¼45%½ > flj ¼ukd xqgk] eq¡g] xzluh ,oa Loj;a=½ ¼44%½ > Vªsdksczksufd;y ¼'okluyh] eq[;
,oa ykscj czksadh] VfeZuy czksadhvksYl½ ¼11%½A bu d.kksa dk fu{ksfir æO;eku fHkUu – fHkUu vk;q oxksaZ esa fHkUu – fHkUu
ik;k x;kA ;g f'k'kqvksa esa fuEure ¼28 eghus% 2-0×10&5 ekbØksxzke½ ,oa o;Ldksa esa vf/kdre ¼21 o"k%Z 1-0×10&4

ekbØksxzke½ ns[kk x;kA blds foijhr] fu{ksfir æO;eku çfr bdkbZ {ks= dk Øe bl çdkj ns[kk x;k & f'k'kq ¼21
eghus% 2-6 ekbØksxzke çfr oxZ ehVj½ > cPps ¼3 o"k%Z 0-13 ekbØksxzke çfr oxZ ehVj½ > o;Ld ¼18 o"k%Z 0-09
ekbØksxzke çfr oxZ ehVj½A f'k'kqvksa esa ;g vf/kd tek æO;eku] muds 'olu ra= ds ì"Bh; {ks=Qy ,oa vk;ru
vuqikr o;Ldksa dh rqyuk esa vis{kkÑr vf/kd gksus ds dkj.k ik;k tk ldrk gSA
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fo"k;% ijkcSaxuh fofdj.k eki ds fy, vuqekxZ.kh;rk dh LFkkiuk

eqdqy flag] f'kcw lkgk] ijkx 'kekZ ,oa oh ds tk;loky

lh,lvkbZvkj&jk"Vªh; HkkSfrd ç;ksx'kkyk] ubZ fnYyh&110012] Hkkjr

bZesy% jaiswalvk@nplindia.org

lkjka'k

ijkcSaxuh ¼;woh½ fofdj.k ,d fo|qr pqEcdh; fofdj.k gS ftldh rjax nS/k;Z –'; çdk'k ls FkksM+h de gksrh gSA
ijkcSaxuh&{ks= ds o.kZØe dk QSyko 100&400 nm rd gksrk gSA lw;Z vius fo|qr pqEcdh; o.kZØe ds vfr ladh.kZ
fgLls ds :i esa ijkcSaxuh fofdj.k dk mRltZu djrk gS] vkSj ìFoh dk ok;qeaMy blesa ls dqN dks vo'kksf"kr djrk
gSA bl çdkj ìFoh dk ok;qeaMy gekjs xzg ij thou dh j{kk djrk gSA gkykafd] dqN ijkcSaxuh fofdj.k ìFoh rd
igqap tkrk gS vkSj bldk vR;f/kd laidZ fofHkUu LokLF; tksf[ke dk dkj.k gks ldrk gS] ftuesa lucuZ] Ropk dh
le; ls igys mez c<+uk vkSj Ropk dSalj dk [krjk c<+uk bR;kfn 'kkfey gSaA vr% LokLF; ds çfr mä [krjksa dks
ns[krs gq, ijkcSaxuh fofdj.k dk lVhd ekiu vifjgk;Z gksrk gSA

ijkcSaxuh fofdj.k ,oa blds lVhd ekiu ds dbZ rduhdh vkSj vkS|ksfxd vuqç;ksx gSa tSls ulcanh] fpfdRlk
midj.kksa dh ty mipkj LoPNrk] dhVk.kquk'ku] ijkcSaxuh mipkj] eqæ.k vkSj lkFk gh lkFk dqN bysDVª‚fud
?kVdksa dk fuekZ.k bR;kfnA bu lHkh vuqç;ksxksa ds fy, ijkcSaxuh çdk'k lzksr ls fudyus okys ijkcSaxuh fofdj.k
dh lVhd eki dh vko';drk gksrh gSA vf/kdka'k vkS|ksfxd vuqç;ksxksa ds fy,] ijkcSaxuh fofdj.k dh eki vkerkSj
ij ;woh&, ¼315&400 nm½ ;woh&ch ¼280&315 nm½ vkSj ;woh&lh ¼200&280 nm½ oxhZÑr {ks=ks esa fd, tkrs gSaA

bu ekiksa ds fy, vfuok;Z :i ls vko';d lVhdrk o oSf'od le:irk çkIr djus ds fy, ijkcSaxuh fofdj.k dh
ekiu vuqekxZ.kh;rk vifjgk;Z gksrh gSA orZeku ys[k esa] ySai] LisDVªksjsfM;ksehVj vkSj jsfM;ksehVj dk mi;ksx djds
;woh&,] ;woh&ch vkSj ;woh&lh {ks=ks esa fofdj.k ekiu ds fy, vuqekxZ.kh;rk dh O;qRifÙk dk çn'kZu fd;k x;k gSA
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çdk'k çnw"k.k& frfejkuqdwfyr fLFkfr;ksa esa euq";ksa ij
Ñf=e çdk'k dh mPp ped dk çHkko

lkSjHk ckcw lDlsuk] f'kcw lkgk] ijkx 'kekZ ,oa oh ds tk;loky

lh,lvkbZvkj&jk"Vªh; HkkSfrd ç;ksx'kkyk] ubZ fnYyh&110012] Hkkjr

bZesy% sharmap2@nplindia.org

lkjka'k

ekuo tkfr dk fodkl fnu vkSj jkr ds çkÑfrd çdk'k&va/ksjs pØ dh vkòfÙk esa gqvk gSA çdk'k O;oLFkk gekjs
thou] thou ;kiu ds nSfud dk;ksaZ ds fy;s vfr vko';d gSA vr% çkÑfrd çdk'k dh vi;kZIr miyC/krk vFkok
vuqifLFkfr esa ekuo tfur Ñf=e çdk'k dk mi;ksx vko';d gks tkrk gSA Ñf=e çdk'k dk vFkZ gS vi;kZIr jks'kuh
ds ?kaVksa ds nkSjku jks'kuh çnku djusokys midj.kks tSls] çdk'k mRltZd Mk;ksM bR;kfn ls çkIr çdk'kA vkt
miyC/k mPp rduhdksa dh enn ls ge çdk'k mRltZd Mk;ksM fufeZr çdk'k ç.kkyh ds }kjk mRikfnr Ñf=e
çdk'k dh xq.koÙkk] jax vkSj ped dks fu;af=r djus esa l{ke gSaA Ñf=e çdk'k] tks vc gekjs jkstejkZ ds thou
dk ,d vfHkUu vax gks pqdk gS] ds ckjs esa fd;s x;s v/;;uksa ls irk pyk gS fd jkr esa Ñf=e çdk'k ds laidZ
esa vkus ls ekuo LokLF; ij udkjkRed çHkko iM+rk gS] ftlesa uhan laca/kh fodkj] volkn] eksVkik] e/kqesg] ân;jksx]
dSalj bR;kfn tSls [krjs 'kkfey gSaA Ñf=e çdkf'kd O;oLFkk gekjs thou ds fy, vfuok;Z gS] ijUrq LokLF; lqj{kk
vkSj mRikndrk ds –f"Vdks.k ls frfejkuqdwfyr fLFkfr;ksa esa vukòfÙkdh eki vfr egRoiw.kZ gSA

miyC/k ekudksa ds vuqlkj] lqjf{kr ç;ksx gsrq
Ñf=e çdk'k ç.kkyh dh xq.koÙkk ds fy,
vko';d pdkpkSa/k dh lhek fu/kkZfjr dh x;h
gSA pdkpkSa/k dks –'; çn'kZu esa oLrqfu"B
deh vkSj –f"V ds {ks= esa mPp çdk'k;k
mPpçdk'k fojks/kkHkkl dh ?kVuk ds dkj.k
gksus okyh O;fä ij dxM+ cM+h] nksuksa ds :i
esa le>k tkrk gSA ;g Hkh ik;k x;k gS fd
rhozrk ds vk/kkj ij ped çdk'k çnw"k.k dk
dkj.k cu ldrh gS ftlls jkr ds le;
vkdk'k dk jax vkSj foi;kZl cny ldrk gS tks euq";ksa ds vykok çÑfr ds vU; fu'kkpjks dh tSfod çfØ;k dh
y;dks ckf/kr djus esa Hkh ;ksxnku dj ldrk gSA buds vykok] vR;f/kd ped ls gksus okys çdk'k çnw"k.k ds dqN
vU; çeq[k nq"çHkko Hkh vfHkysf[kr fd;s x;s gSaA

vr,o frfejkuqdwfyr fLFkfr;ksa esa mi;ksx fd, x, çdk'k mRltZd Mk;ksM vk/kkfjr çdkf'kd O;oLFkk ds fy,
mtkxj çdk'k dh eki vkSj vukòfÙk dh bZ"Vre ek=k dk p;u LokLF; lqj{kk ds fy;s vfregRoiw.kZ gSA
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2014 ls 2023 ds nkSjku fuEu&e/; v{kka'k Hkkjrh; LVs'ku]
fnYyh esa lw;Zxzg.k ij vk;ueaMy dh çfrfØ;k

vafdr xqIrk1]2] va'kqy flag1]2] vkjrh Hkkj}kt1]2] dnhj vgen1]2 ,oa ,-ds- mik/;k;2

1oSKkfud ,oa uoksUes"kh vuqla/kku vdkneh] xkft;kckn&201002] Hkkjr
2i;kZoj.k foKku vkSj ck;ksesfMdy esVªksy‚th çHkkx]

lh,lvkbZvkj&jk"Vªh; HkkSfrd ç;ksx'kkyk] ubZ fnYyh&110012] Hkkjr

bZesy% akki.ankitgupta1995@gmail.com

lkjka'k

geus Hkkjrh; {ks= esa vk;ueaMy ij 2014 ls 2023 rd ds lw;Zxzg.kksa ds çHkko dh tkap dh gSA bl fo'ys"k.k esa
fuEu&e/; v{kka'k Hkkjrh; LVs'ku] fnYyh ¼28-6° m] 77-2° iwoZ] 19-2° m Hkw&pqacdh; v{kka'k] 42-4° ufr dks.k½ ij
fMthlksaMs ls çkIr F2 vkSj E ijrksa ds egRoiw.kZ ekinaMksa dk mi;ksx fd;k x;kA bl vof/k ds nkSjku gqbZ pkj
lw;Zxzg.k ?kVukvksa dh tkap muds lkSj va/kdkj] vof/k vkSj le; dh vyx&vyx mrkj&p<+ko dks /;ku esa j[krs
gq, dh xbZ gSA urhts crkrs gSa fd vk;ueaMy dh E ijr xzg.k dh lkSj va/kdkj] vof/k vkSj 'kq#vkr ds le; dh
lhek ds laca/k esa F2 dh rqyuk esa vf/kd laosnu'khyrk çnf'kZr djrh gSA blds foijhr] xzg.kksa ds lkSj va/kdkj]
vof/k vkSj le; dh fofHkUu fMxzh ds fy, F2 ijrksa esa fHkUurk,a leku fn[kkbZ nsrh gSaA blds vykok] ;g ns[kk
x;k gS fd vk;ueaMy ijrksa dh iquiZzkfIr dk le; bu ijrksa ds Hkhrj vf/kdre cnykoksa ds fy, vko';d le;
ls yxHkx nksxquk gSAxzg.k ds ckn] vk;ueaMy dh E vkSj F ijrksa esa rjax tSlh lajpuk,a ns[kh xbZa] ftudh çeq[k
vof/k ?kaVksa esa FkhA ;s rjax tSlh vO;oLFkk,a ok;qeaMyh; xq#Rokd"kZ.k rjaxksa vkSj VhvkbZMh ¼TID½ ds gLrk{kj gSaA
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23osa] 24osa vkSj 25osa luLi‚V pØ ds nkSjku ,Dl&js vkSj
'kh"kZ&ijkcSaxuh cSaM esa ,Dl&Js.kh ds lkSj çTTkokyksa ds vfHky{k.k

va'kqy flag1]2] vafdr xqIrk1]2] dnhj vgen1]2] vkjrh Hkkj}kt1]2 ,oa v#.k dqekj mik/;k;1

1lh,lvkbZvkj&jk"Vªh; HkkSfrd ç;ksx'kkyk] i;kZoj.k foKku ,oa ck;ksesfMdy esVªksy‚th çHkkx] ubZ fnYyh&110012] Hkkjr
2oSKkfud vkSj uohuhÑr vuqla/kku vdkneh ¼,lh,lvkbvkj½] xkft;kckn] Hkkjr

bZesy% phy.anshul@gmail.com

lkjka'k

Åijh vk;ueaMy ¼upper ionosphere½ ij lkSj çTTkokyksa / yiVsa ¼Solar flares½ ds çHkko ds v/;;u ds fy,
lksykMZ  ¼SOLRAD½ vkSj HkwLFkSfrd ifjpkfyr i;kZoj.k mixzgksa ¼Geostationary Operational Environmental

Satellites ¼GOES½½ ls çkIr ,Dl&js ¼X-ray½ vfHkokg ¼flux½ dk çeq[kr% ç;ksx gqvk gS] tgk¡ ij 'kh"kZ&ijkcSxuh
¼Extreme Ultra Violet ¼EUV½½ çdk'kk.kq ¼photon½ ç/kkur% vk;uhdj.k ¼ionisation½ ds fy, ftEesnkj gksrs gSaA
bl v/;;u esa] 23osa] 24osa] vkSj 25osa çR;sd lkSj pØ ¼solar cycle½ ds nl vf/kdre rhoz ,Dl&Js.kh ¼X-Class½
ds lkSj çTTkokyksa dk fujh{k.k] HkwLFkSfrd ifjpkfyr i;kZoj.k mixzgksa ¼GOES½ ls çkIr ,Dl&js vkSj lksykMZ
¼SOLRAD½ ls çkIr 'kh"kZ&ijkcSxuh rjaxksa ds vfHkokg ds ledkfyd voyksdu ds ek/;e ls fd;k x;k gSA lkSj
çTTkokyksa esa ,Dl&js vkSj 'kh"kZ&ijkcSxuh vfHkokg dh vf/kdre rhozrk ds chp ,d detksj lglaca/k
¼correlation½ –f"Vxr gS] vkSj ;g lglaca/k bu lkSj pØksa esa ?kfVr çTTkoky dh ?kVukvksa ds ,d cM+s MsVklsV esa
Hkh fo|eku gSA lkSj çTTkoky ds LFkku dh dsaæh; nh?kZd ls nwjh ¼Central Meridian Distance ¼CMD½½ dks /;ku
esa j[kus ij lglaca/k esa egRoiw.kZ lq/kkj ntZ fd;k x;k gSA ,Dl&js ,oa 'kh"kZ&ijkcSxuh vfHkokgksa esa òf) FkksM+s
vyx&vyx le; ij vkjaHk gksrh gSA ;g Hkh ns[kk x;k gS fd lexz bysDVª‚u va'k ¼Total Electron Content

¼TEC½½ esa òf) dh ek=k dk fu/kkZj.k] lkSj çTTkoky dh ?kVuk dk fnu ds fdl dky esa gksus ij Hkh fuHkZj djrk
gS]tks fd lkadsfrd gS fd dsUæh; nh?kZd ls nwjh ek= gh lexz bysDVª‚u va'kesa òf) dk ,dek= egRoiw.kZ dkjd
ugha gks ldrkA
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fpfdRldh; thuksfed Mh ,u , dk irk yxkus
gsrq ,d fyfDoM&fØLVy vk/kkfjr eap

jksfgr dqekj1]2] xTtyk lqeuk1]2 ,oa jkts'k1]2

1lh,lvkbZvkj&jk"Vªh; HkkSfrd ç;ksx'kkyk] M‚- ds-,l- Ñ".ku ekxZ] ubZ fnYyh&110012] Hkkjr
2oSKkfud ,oa uoksUos"kh vuqla/kku vdkneh] xkft;kckn&201002] mÙkj çns'k] Hkkjr

lkjka'k

fiNys dqN o"kksaZ esa tSo&v.kqvksa dk irk yxkus esa ck;kslsalj dk egRo dkQh c<+ x;k gSA os chekfj;ksa ls tqM+s
i;kZoj.kh; fo"kkä inkFkksaZ vkSj ck;ksekdZj dh Rofjr vkSj laosnu'khy igpku çnku djrs gSaA fyfDoM fØLVy
¼,ylh½ us vk.kfod Øe vkSj v‚fIVdy vfulksVª‚ih tSlh viuh fof'k"V fo'ks"krkvksa ds dkj.k ck;kslsalj fodkl ds
fy, bu çkS|ksfxfd;ksa ds chp dkQh /;ku vkdf"kZr fd;k gS] vkSj lajs[k.k esa lw{e ifjorZu fof'k"V v‚fIVdy
mifLFkfr dks tUe nsrs gSa tks mUgsa ck;kslsaflax vuqç;ksxksa ds fy, mi;qä cukrs gSaA fo'ks"k :i ls] ,ylh&Bksl]
,ylh&tyh; vkSj ,ylh&Mª‚iysV baVjQsl v/;;uksa ds fodkl esa dkQh çxfr gqbZ gS tks vyx&vyx v.kqvksa ds
laidZ esa vkus ij ,ylh&baVjQsl ij vfHkfoU;kl ifjorZu ls xqtjrs gSaA bl v/;;u esa iwjd Ñf=e ;k
fpfdRldh; thuksfed Mh,u, vuqØe dk irk yxkus esa l{ke ,d lsaflax IysVQ‚eZ LFkkfir djus ds fy, ,d
lQsZDVsaV vkSj fpfdRldh; fof'k"V çksc Mh ,u , ds lkFk ,ylh&tyh; baVjQsl dk mi;ksx djrs gq, ,d
thukslsalj dk çn'kZu fd;k x;k gSA ekukFkZ Mh ,u , vuqØe dh vuqifLFkfr dks ,d mTToy v‚fIVdy {ks= ds
:i esa igpkuk x;k gS] ftls ,ylh v.kqvksa ds lery ;k >qds gq, vfHkfoU;kl ds vuq:i ,d ËkzqohÑr v‚fIVdy
ekbØksLdksi ¼ih vks ,e½ ds rgr ns[kk x;k gSA tc lQsZDVsaV vkSj çksc Mh ,u , ds iwoZ&buD;wcsVsM feJ.k esa iwjd
Ñf=e ;k fpfdRldh; thuksfed Mh,u, ds laidZ esa vkrs gSa] rks ,ylh v.kqvksa ds gkseksVªksfid vfHkfoU;kl ds dkj.k
,d /;ku nsus ;ksX; dkys jax dh v‚fIVdy mifLFkfr ns[kh xbZ gSA blds vykok xSj&iwjd] ,d vkSj nks csl tksM+h
csesy Mh,u, vkSj xSj&fof'k"V thuksfed Mh ,u , vuqØeksa dk mi;ksx djds fof'k"Vrk v/;;u fd;k x;k gS]
ftlesa fu;a=.k uewus ds laca/k esa dksbZ egRoiw.kZ ifjorZu ugha ns[kk x;k gSA la{ksi esa] ,y lh IysVQ‚eZ fpfdRldh;
thuksfed Mh ,u , dk irk yxkus ds fy, ,d laosnu'khy] p;ukRed vkSj ykxr çHkkoh irk yxkus dh fof/k gSA
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gqngqn pØokr ds nkSjku fnYyh {ks= esa ok;qeaMyh;
d.kksa ds HkkSfrd vkSj jklk;fud xq.k

eerk nsoh1]2*] lqfer dqekj feJk1]2] jk/kkÑ".ku lkseu1]2] lqçhr dkSj1]2 ,oa dkfrZdk ikaMs1]2

1]oSKkfud vkSj uohÑr vuqla/kku vdkneh] xkft;kckn&201002] mÙkj çns'k] Hkkjr
2i;kZoj.k foKku ,oa ck;ksesfMdky esVªksy‚th çHkkx] lh,lvkbZvkj&,u ih ,y] ubZ fnYyh&110012] Hkkjr

bZesy% mamtad.npl19a@acsir.res.in

lkjka'k

vDVwcj 2014 esa gqngqn pØokr ds nkSjku ok;qeaMyh; d.kksa ds yach nwjh ds ifjogu ds ckn fnYyh {ks= esa muds
HkkSfrd] jklk;fud vkSj v‚fIVdy xq.kksa dk v/;;u fd;k x;kA O;fäxr d.k fo'ys"k.k ds fy,] ,d v‚Qykbu
rduhd] LdSfuax bysDVª‚u ekbØksLdksi ¼,lbZ,e&bZMh,l] SEM-EDS½ dk mi;ksx fd;k x;k vkSj ,Dl&js
LisDVªksLdksih ¼MCY;wMh&,Dlvkj,Q] WD-XRF½ dk mi;ksx d.kksa dh jklk;fud lajpuk dh tkap ds fy, fd;k
x;kA ,uih,y esa LFkkfir ekbØks&iYl fyMkj ¼,eih,y] MPL½ ç.kkyh dk mi;ksx djds ofVZdy çksQkby MsVk
,d= fd;k x;kA SEM-EDS fo'ys"k.k] gqngqn pØokr ls Bhd igys] iatkc vkSj gfj;k.kk esa ck;ksekl tyus ds
dkj.k rFkk d.kksa ds yach nwjh ds ifjogu ds dkj.k] dkcZu ;qä xksykdkj/dksj&'ksy d.kksa ds çHkqRo dks n'kkZrk gSA
,LisDV js';ks ¼AR½] tks d.kksa dh xksykdkjrk dh lhek dks n'kkZrk gS] vf/kdka'k d.k ¼~ 70%½ AR lhek] 1-0 & <

1-2 esa vkrs gSa] tks vf/kd xksykdkj gksus dh iqf"V djrk gSA ck;ksekl tyus ds nkSjku d.kksa dk ,yMhvkj ¼LDR½
eku 3-7% ik;k x;kA gqngqn pØokr ds nkSjku] ;s d.k vR;f/kd xSj&xksykdkj :i esa ifjofrZr gks tkrs gSa D;ksafd
os ueh ls Hkjs leqæh Lçs d.kksa ds lkFk fefJr gks tkrs gSa] tks eq[; :i ls NaCl ls cus gksrs gSa ftudh AR lhek
> 1-2 & < 1-4 ik;h x;h] tks mPp LDR eku ;kuh 4-7% dks n'kkZrk gSA WD-XRF fo'ys"k.k Hkh gqngqn pØokr
ds nkSjku Na vkSj CI rRoksa dh lkaærk esa Øe'k% 6-50 ls 7-83% vkSj 0-54 ls 1-05% dh òf) fn[kkdj gekjs ifj.kke
dk leFkZu djrk gSA
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MoS
2
&vk/kkfjr esfezLVlZ ds lkFk LokLF; vUos"k.k dh
fn'kk esa vuqla/kku% ,d oSKkfud –f"Vdks.k

iq[kjkt çtkir1]2 ,oa xksfoan xqIrk1]2*
1vdkneh v‚Q lkbafVfQd ,aM buksosfVo fjlpZ] xkft;kckn&201002] mÙkj çns'k] Hkkjr

2lh,lvkbZvkj&jk"Vªh; HkkSfrd ç;ksx'kkyk] M‚- ds-,l- Ñ".ku jksM] ubZ fnYyh&110012] Hkkjr

bZesy% govind@nplindia.org

lkjka'k

MoS
2
 vk/kkfjr esfezLVlZ tks dh ,d uSuks&foKku vkSj ck;ksesfMdy mRÑ"Vrk dh feyulj ;k=k dk] vkSj ekuo

LokLF; e‚fuVfjax esa lq/kkj vkSj i;kZoj.k ewY;kadu ds {ks= esa pqukSfr;ksa dk fooj.k djrk gSA MoS
2
 dh fof'k"V

xq.k/keksaZ] tSls fd mPp bysDVª‚u xfr'khyrk] Vîwu djus ;ksX; cSaMxSi] jsftfLVo fLofpax dk mi;ksx U;wjkse‚fQZd
vkfdZVsDpj ds lkFk gksus okyh ;kstuk cukus dh dyk esa ços'k djrk gSA bl vuqla/kku us ck;ksesfMdy ,fIyds'kUl
ds fy, buksosfVo rduhdksa ds {ks= esa muds lkafonkfud vkSj ÅtkZ&dq'ky ifj;kstukvksa esa ;ksxnku dh egRoiw.kZrk
ij tksj fn;k gSA ;g vuqla/kku MoS

2
 vk/kkfjr esfezLVlZ ds uSfrd dk;ksaZ dh tfVyrkvksa ds lkFk okLrfod&le;

esa ekuo LokLF; iSjkehVlZ dh fo'ys"k.k esa lgk;d gS] cfYd çnw"k.k ls lacaf/kr pqukSfr;ksa dk lkeuk djus esa mudh
Hkwfedk dks Hkh [kkstrk gSA bl v/;;u us mtkxj fd;k gS fd bu U;wjkse‚fQZd rduhdksa dk dSls mi;ksx djds]
fo'ks"k :i ls MoS

2
 vk/kkfjr esfezLVlZ ds lkFk y‚ftdy v‚ijs'ku dk mi;ksx djds] ge ekuo LokLF; vkSj

i;kZoj.k lrdZrk esa ,d u, ekxZ esa vkxs c<+ ldrs gSaA bls LokLF; iSjkehVlZ dh fo'ys"k.k esa ubZ Åpkb;ksa rd
igq¡pus vkSj çnw"k.k dh pqukSfr;ksa dk lkeuk djus ds fy, ,d vf}rh; rduhdh mik; ds :i esa ns[kk tk ldrk
gSA MoS

2
 U;wjkse‚fQZd uokpkj us ekuo LokLF; vkSj i;kZoj.k lrdZrk ds {ks= esa ,d u, vkSj lrr Hkfo"; dh

fn'kk esa ekxZnf'kZdk fl) dh gSA
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ok;qeaMyh; d.k vkSj mudk ekuo LokLF; ij çHkko %
,d leh{kk v/;;u

oUnuk eku1]2] lqfer dqekj feJk1]2* ,oa t; Ñ".k ikaMs3

1oSKkfud vkSj uohÑr vuqla/kku vdkneh] mÙkj çns'k&201002] Hkkjr
2i;kZoj.k foKku vkSj ck;ksesfMdy esVªksy‚th çHkkx] lh,lvkbZvkj&,u ih ,y] ubZ fnYyh&110012] Hkkjr

3lh,lvkbZvkj&dsaæh; [kuu vkSj bZa/ku vuqla/kku laLFkku ¼lhvkbZ,e,Qvkj½] /kuckn&826001] Hkkjr

bZesy% mishrask@nplindia.org

lkjka'k

ok;qeaMyh; df.kdh; inkFkZ }kjk ok;q çnw"k.k ekuo LokLF; ds fy, eq[; [krjksa esa ls ,d gS] [kkldj cM+s 'kgjksa
esa tgka çnw"k.k dk Lrj yxkrkj c<+ jgk gSA MCY;w,pvks ds vkadM+ksa ls irk pyrk gS fd yxHkx iwjh oSf'od vkcknh
¼99%½ ,slh gok esa lkal ysrh gS tks MCY;w,pvks fn'kkfunsZ'k lhek ls vf/kd gS vkSj blesa mPp Lrj ds çnw"kd gksrs
gSaA NksVs vkdkj ds dkj.k] PM

2-5
 tSls eghu d.k okrkoj.k esa yacs le; rd jgrs gSa vkSj PM

10
 tSls eksVs d.kksa

dh rqyuk esa ekuo LokLF; ds fy, vf/kd [krjk iSnk djrs gSaA

df.kdh; inkFkZ dh fo"kkärk] muds NksVs vkdkj] cM+s lrg {ks=] vf/k'kksf"kr lrg lkexzh vkSj d.kksa dh HkkSfrd
fo'ks"krkvksa ds lkFk c<+rh gSA df.kdh; inkFkZ ls dbZ LokLF; tksf[ke tqM+s gS] tSls fd v‚DlhMsfVo ruko] èR;q nj]
'olu] ân; laca/kh jksx] QsQM+ksa ij vlj] lwtu vkSj jä dh fpifpikgV c<ukA uhfr&fuekZrkvksa ds fy,
fufgrkFkksaZ dks lacksf/kr djus ds fy, xgu fo'ys"k.k dh vko';drk gS rkfd ok;q çnw"k.k vkSj blds LokLF; çHkkoksa
dks de djus ds fy, vkSj vf/kd dBksj j.kuhfr;k¡ ykxw dh tk ldsaA fofHkUu lzksrksa ls mRlftZr d.kksa ds ekuo
LokLF; ij iM+us okys çHkkoksa dks vkSj vf/kd Li"V djus dh vko';drk gSA orZeku v/;u esa] ok;qeaMyh; d.k vkSj
mudk ekuo LokLF; ij iM+us okys çHkkoksa dh ,d leh{kk v/;;u çLrqr fd;k x;k gSA
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vkbZvksVh l{ke LekVZ LokLF; e‚fuVfjax ç.kkyh çnw"k.k
fu;a=.k ds fy,% ,d çkS|ksfxdhd –f"Vdks.k

fjf)e pkS/kjh ,oa eukst dqekj*

egkjktk lwjtey baLVhVîwV] ubZ fnYyh] Hkkjr

bZesy% manojrke77@gmail.com

lkjka'k

baVjusV v‚Q fFkaXl ¼vkbZvksVh½ çkS|ksfxdh dks LokLF; lsok esa 'kkfey djus ls LokLF; e‚fuVfjax vkSj çnw"k.k
fu;a=.k ds rjhds dks Økafr ykbZ gSA ;g ys[k rduhdh –f"Vdksu ls çnw"k.k fu;a=.k ds fy, vkbZvksVh l{ke LekVZ
LokLF; e‚fuVfjax dk foLr̀r voyksdu çLrqr djrk gSA ;g vkbZvksVh fMokbl dk mi;ksx djds LokLF;
iSjkehVlZ vkSj i;kZoj.kh; dkjdksa dh okLrfod le; e‚fuVfjax ds fy, ykHk vkSj pqukSfr;ksa ij ppkZ djrk gSA
v/;;u esa vkbZvksVh ds çnw"k.k fu;a=.k mik;ksa dks lq/kkjus vkSj lkoZtfud LokLF; ifj.kkeksa dks lq/kkjus esa vkbZvksVh
dh laHkkoukvksa dk vUos"k.k fd;k tkrk gSA çnw"k.k fu;a=.k ds fy, vkbZvksVh esa Hkfo"; dh fn'kk,¡ vkSj muesa gksus
okyh çxfr;k¡ Hkh ppkZ dh tkrh gSa] ftlls i;kZoj.kh; pqukSfr;ksa dks lacksf/kr djus esa çkS|ksfxdhd uokpkj ds egRo
dks çdV fd;k tkrk gSA

vkbZvksVh us LokLF; lsok çca/ku dks ifjofrZr dj fn;k gS] ftlls fjeksV is'ksaV e‚fuVfjax ds fy, fo'ks"kK midj.kksa
ds ek/;e ls tk¡p vkSj mipkj rd igq¡pus esa lq/kkj gqvk gSA gkykafd] ykHkksa ds ckotwn] MsVk vksojyksM vkSj lqj{kk
tSlh pqukSfr;ksa dk lkeuk djuk vo';d gSA

;g ys[k ,DlsysaV çnw"k.k fu;a=.k ds fy, vkbZvksVh çkS|ksfxdh esa LokLF; lsok ds lkFk lfEefyr djus dh
vuqla/kku jpuk djrk gSA blesa vkbZvksVh ds ykHkksa ij ppkZ dh xbZ gS] tks LokLF; e‚fuVfjax vkSj çnw"k.k fu;a=.k
mik;ksa dks lq/kkjus esa enn djrs gSaA v/;;u esa LokLF; iSjkehVlZ vkSj i;kZoj.kh; dkjdksa dh okLrfod le;
e‚fuVfjax ds fy, vkbZvksVh l{ke midj.kksa ds mi;ksx ij tksj fn;k x;k gSA pqukSfr;ksa tSls MsVk çca/ku vkSj lqj{kk
ij /;ku fn;k x;k gS] vkSj çnw"k.k fu;a=.k ds fy, vkbZvksVh esa Hkfo"; dh fn'kk,¡ Hkh gkbykbV dh xbZ gSaA vkbZvksVh
us i;kZoj.kh; e‚fuVfjax dks Økafr yk;k gS] ftlls ok;q xq.koÙkk] ty çnw"k.k] vkSj dpjk çca/ku esa lq/kkj gqbZ gSA
;g ys[k gky dh çòfÙk;ksa dk leh{kk djrk gS vkSj vkbZvksVh çkS|ksfxdh dh egRo iw.kZrk dks lkoZtfud LokLF;
ifj.kkeksa dks lq/kkjus ds fy, le>krk gSA
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Øksfe;e çnwf"kr jfu;k vkSj [kku pkaniqj
¼Hkkjr ds çfl) çnwf"kr {ks=ksa esa ls ,d½

ds orZeku pqukSfr;k¡ vkSj lek/kku% i;kZoj.k vkSj ekuo LokLF;

iadt dqekj xqIrk1] oSHko nsoyh1] vuqJh efyd1 ,oa dey fd'kksj iar1

1xzkeh.k fodkl vkSj çkS|ksfxdh dsaæ] Hkkjrh; çkS|ksfxdh laLFkku] fnYyh] ubZ fnYyh] Hkkjr
2jlk;u] vfHk;kaf=dh foHkkx] Hkkjrh; çkS|ksfxdh laLFkku] fnYyh] ubZ fnYyh] Hkkjr

lkjka'k

jfu;k vkSj [kku pkaniqj] Hkkjr ds çfl) çnwf"kr {ks=ksa esa ls ,d gSaA geus jfu;k vkSj [kku pkaniqj Øksfe;e çnwf"kr
{ks=ksa dk v/;;u 2022 esa 'kq: fd;k vkSj ik;k fd jfu;k vkSj [kku pkaniqj iw.kZ :i ls Øksfe;e ds çnw"k.k ds pisV
esa vk pqdk gSA ;gk¡ ij ,Dok;Qj 3 ys;lZ esa gSA vkSj yxHkx rhuksa ys;lZ ds ,Dok;QlZ esa çnw"k.k vR;f/kd ek=k
esa gSA feêh esa Øksfe;e dh ek=k yxHkx 28 feyhxzke çfr fdyksxzke gS vkSj xzkmaMokVj esa bldh ek=k 40 feyhxzke
çfr yhVj ls Hkh T;knk gSA xzkmaMokVj dh leL;k ls [kku paniqj ds yksx T;knk ijs'kku gSa tks fd jfu;k ds
MkmuLVªhe xkao gSa] blds vykok MkmuLVªhe ds vU; xkao esa Hkh Øksfe;e çnw"k.k QSy jgk gSA gkbMªks ft;ksy‚ftdy
vkSj ft;ksfQftdy vuqla/kku ds ek/;e ls geus fofHkUu LFkkuksa ij Hkwty çnw"k.k dks ekik gS vkSj bldh tkudkjh
xk¡o okyksa dks nsdj vkus okys fnuksa esa gSaMiaIl dks dgk¡ vkSj fdruh xgjkbZ rd yxk;k tk,] mUgsa crk;k gSA blds
vfrfjä geus feêh vkSj ikS/kksa esa Øksfe;e dks tkap dj ml {ks= dks fdl rjhds ls iqu% oU;hÑr djus gSa crk;k
vkSj QkbVks&jhehfM,'ku ls LokLF; leL;kvksa dks de fd;k tk ldrk gS] rkfd [kkus okys vUu vkSj lfCt;ksa esa
Øksfe;e dh ek=k u vk,A Hkwty esa Øksfe;e dh bl leL;k dks nwj djus ds fy, geus foVokj ?kkl ds
ekbØksck;kse ls jhehfM,'ku djus ds fMtkbu cuk, gSa tks Hkwty ls Øksfe;e dks vklkuh ls gVkus esa lQy gSA
ifj.kkeksa ds lapkj vkSj {kerk fuekZ.k dk;ZØe ds ek/;e ls ge xzkeh.k yksxksa dks tkx:d dj jgs gSa fd os vkus
okys fnuksa esa QkbVks&jhehfM,'ku vkSj ty çca/ku dh fn'kk esa vkxs c<+dj bl {ks= dks lq/kkj ik,aA ;g ç;kl vkus
okys fnuksa esa u dsoy jfu;k ds fy, cfYd laiw.kZ Hkkjr esa çnwf"kr LFkyksa ds fy, cgqr gh dkjxj fl) gksxk vkSj
Hkwty dh xq.koÙkk dks lq/kkjus ds fy, ,d e‚My ds :i esa LFkkfir gksxkA
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fnYyh esa ik¡p o"kksaZ ds fy, çf'y"k çdk'kh; xq.kksa dk
okf"kZd vkSj ekSleh ifjorZu

olqa/kjk 'kekZ1]2 ,oa jk/kkÑ".ku lks- jk-1]2*
1i;kZoj.k foKku ,oa ck;ksesfMdy esVªksy‚th çHkkx]

lh,lvkbZvkj&jk"Vªh; HkkSfrd ç;ksx'kkyk] M‚- ds-,l- Ñ".ku ekxZ] ubZ fnYyh&110012] Hkkjr
2oSKkfud vkSj uohÑr vuqla/kku vdkneh] deyk usg: uxj] xkft;kckn&201002] mÙkj çns'k] Hkkjr

bZesy% rkrishnan@nplindia.org

lkjka'k

çf'y"k] pkgs os çkÑfrd gksa ;k ekuo fufeZr] ok;qeaMy esa fuyafcr lw{e Bksl ;k rjy d.k gSaA ;s lh/ks lw;Z dh
fdj.kksa dks vo'kksf"kr djds ;k ijks{k :i ls ckny xBu dks çHkkfor djds LFkkuh;] {ks=h; vkSj oSf'od tyok;q
ij çHkko Mkyrs gSaA fnYyh ds mPp çnw"k.k Lrjksa dks ns[krs gq,] ok;q xq.koÙkk dk ewY;kadu djus ds fy, çf'y"k
çdk'kh; xq.kksa dk fo'ys"k.k egRoiw.kZ gSA ;g v/;;u 2018 ls 2022 rd MODIS ¼e‚MjsV jstksY;w'ku besftax
LisDVªksjsfM;ksehVj½ MsVk dk mi;ksx djds fnYyh ij çf'y"k çdk'kh; eksVkbZ ¼,-vks-Mh-½ vkSj vkaxLVª‚e ,DliksusaV
ij dsafær gSA ifj.kke ,-vks-Mh- esa ?kVrh çòfÙk fn[kkrs gSa] 2019 esa 3-50 ds vf/kdre ,-vks-Mh- ds lkFk mPpre eku
gSa vkSj vkSlr ,-vks-Mh- eku 0-82 + 0-60 gSA ekulwu ds ckn ds ekSle esa ,-vks-Mh- lcls vf/kd vFkok xfeZ;ksa esa
lcls de ik;k x;k gSA vf/kdka'k ekSleksa esa eghu eksM d.k çeq[kr% ns[ksa x, gSa] dsoy xfeZ;ksa esa os eksVs eksM ds
d.k gksrs gSaA ;g 'kks/k çf'y"k xfr'khyrk] ok;q xq.koÙkk ewY;kadu vkSj ìFoh ds fofdj.k ctV x.kuk dks le>us
esa lgk;rk djrk gSA
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'kgjh i;kZoj.k esa xfeZ;ksa ds nkSjku iÙkksa ij
tek gksus okyh lM+d fdukjs dh /kwy dh fo'ks"krk,¡

lqçhr dkSj1]2] usgk xka/kh3] lqfer dqekj feJk1]2*] vfer xksLokeh4 ,oa fodkl xks;y5

1lh,lvkbZvkj&jk"Vªh; HkkSfrd ç;ksx'kkyk] M‚- ds-,l- Ñ".ku ekxZ] ubZ fnYyh&110012] Hkkjr
2oSKkfud ,oa uoksUes"kh vuqla/kku vdkneh ¼,lh,lvkbZvkj½] xkft;kckn&201002] mÙkj çns'k] Hkkjr
3ts-lh- cksl foKku fo'ofo|ky; ,oa; VsDuksy‚th] okbZ,elh, Qjhnkckn&121002] gfj;k.kk] Hkkjr

4Hkkjrh; Ñf"k vuqla/kku laLFkku] ubZ fnYyh&110012] Hkkjr
5eSdsfudy bathfu;fjax foHkkx] Hkkjrh; çkS|ksfxdh laLFkku fnYyh] ubZ fnYyh&110016] Hkkjr

bZesy% mishrask@nplindia.org

lkjka'k

ok;q çnw"k.k mu xaHkhj leL;kvksa esa ls ,d gS ftldk lkeuk vkt nqfu;k dj jgh gSA m|ksxks vkSj v‚Vkseksckby
dh la[;k esa òf) yxkrkj i;kZoj.k esa çnw"k.k xSlksa vkSj ikfVZdqysV eSVj ¼PM½ dks c<+k jgh gSA PM vyx&vyx
vkdkj vkSj vkdkj ds dkcZfud vkSj vdkcZfud inkFkksaZ ds ,d tfVy feJ.k dk çfrfuf/kRo djrk gS vkSj ikS/kksa
ds LokLF; ds laca/k esa xaHkhj fpark dk fo"k; gSA ikS/kksa esa PM dk teko iÙkh dh Åijh lrg ij vkSj dqN gn rd
fupyh lrg ij gksrk gSA orZeku v/;;u esa] çk;ksfxd LFky HkkSxksfyd :i ls iwlk jksM] jktsaæ Iysl] ubZ fnYyh
¼28-64°N vkSj 77-17°E½ ] lM+d ds ?kqekonkj {ks= esa fLFkr gS] tgka yxkrkj mPp okgu ;krk;kr ds lkFk fofHkUu
çdkj dh ouLifr;ka gSaA FE-SEM-EDS ds eI/;e ls iÙkh dh lrg ij yxs fVu lClVªsV ij 'kq"d tek PM

¼DDPM½ dh vkÑfr foKku vkSj ekSfyd lajpuk dk fo'ys"k.k fd;k x;kA lw{e ijh{k.k ls irk pyk fd DDPM

dbZ vyx&vyx T;kfefr;ksa esa ekStwn gS] ftuesa vfu;fer] vukdkj] yEch] ijrnkj] NM+ ds vkdkj dh] fpifpih
vkSj [kqjnjh vkSj fpduh lrgksa okyh fØLVy mifLFkfr 'kkfey gSA muesa ls dqN vf}rh; fo'ks"krkvksa tSls fdrkjs
ds vkdkj] v.Mkdkj vkSj nkusnkj vkdkj dk çn'kZu djrs gSaA lw{e rduhdksa dk mi;ksx djds dqy ~ 3]509 d.kksa
dk fo'ys"k.k fd;k x;k gSA Image J l‚Vos;j dk ç;ksx djds d.kksa ds vkdkj ds vk/kkj ij ,d vkòfÙk forj.k
xzkQ rS;kj fd;k x;kA vkdkj lhek <10 µm ds d.k çeq[k FksA lacaf/kr ikS/ks ds ja/kz ds vkdkj ds vk/kkj ij] lHkh
vkdkj Jsf.k;ksa ¼;kuh <10 µm] 10&20 µm vkSj > 20 µm½ ls lacaf/kr d.k ja/kz ds dkedkt esa gLr{ksi dj ldrs
gSa] ftlls iÙkh ds ja/kz can gks tkrs gSa vkSj ok"iksRltZu dh nj de gks tkrh gSA EDS fo'ys"k.k ds ek/;e ls dqN
O;fäxr d.kksa dh ekSfyd lajpuk ls irk pyk fdlh lHkh çtkfr;ksa esa vf/kdre vuqikr esa Mg, Al, C, Fe vkSj
Na ds lkFk ekewyh ek=k esa ekStwn Fkk] tcfd N, F vkSj S Hkh FkksM+h ek=k esa ik, x, FksA lacaf/kr d.kksa dk iÙkh
dh dk;Z ç.kkyh ij viuk vyx vkSj la;qä çHkko gksrk gSA  S, C ¼tSls CySd dkcZu ¼BC½] ekSfyd dkcZu ¼EC½ vkSj
dkcZfud dkcZu ¼OC½½] ukbVªkstu vkSj yksjhu ds v‚DlkbM tSls çeq[k ;kSfxd ikS/kksa ij xgjk çHkko fn[kkrs gSaA ;g
vuqeku yxk;k tk ldrk gS fd iÙkh ij PM dk teko ikS/kks dh òf) dks çHkkfor dj ldrk gS vkSj blfy,]
ikS/kksa dh mit dks çHkkfor dj ldrk gSA
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fnYyh&,ulhvkj esa ih,e Qkbu eksM ÝSD'ku dh
ekSfyd jpuk dk LFkkfud vkSj dkfyd ifjorZu

dkfrZdk ikaMs1]2] lqfer ds- feJk1]2* ,oa eqds'k [kjs3

1lh,lvkbZvkj&jk"Vªh; HkkSfrd ç;ksx'kkyk] M‚- ds-,l- Ñ".ku ekxZ] ubZ fnYyh&110012] Hkkjr
2oSKkfud ,oa uoksUes"kh vuqla/kku vdkneh ¼,lh,lvkbZvkj½] xkft;kckn&201002] Hkkjr

3flfoy bathfu;fjax foHkkx] Hkkjrh; çkS|ksfxdh laLFkku fnYyh] ubZ fnYyh&110016] Hkkjr

bZesy% mishrask@nplindia.org

lkjka'k

ifjos'kh ,jkslksy] [kfut /kwy] leqæh ued] /kkrqvksa vkSj dkcZu;qä ?kVdksa ¼OC vkSj EC½ dk ,d tfVy feJ.k cukrs
gSaA bu ?kVdksa esa ls] /kkrq,a ekuo LokLF; ij vius laHkkfor dSaljdkjh çHkkoksa ds dkj.k fo'ks"k :i ls fparktud
gSa] ;gka rd fd U;wure lkaærk esa HkhA ifjos'kh; d.kksa ds Lrj vkSj mRifÙk nksuksa dh xgjh le> gkfly djus ds
ç;kl esa] ih,e

2-5
 uewus fnYyh&,ulhvkj esa lkr LFkkuksa ij ,d= fd, x,% vkbZvkbZVh fnYyh] ekuslj] uks,Mk]

Qjhnkckn] cgknqjx<+] lksuhir vkSj eqykukA ekSleh mrkj&p<+ko vkSj fnu&jkr ds vLFkk;h iSVuZ dks O;kid :i
ls idM+us ds fy, iwjs ekSle ¼lnhZ] xehZ] ekulwu ds ckn] olar vkSj xgu½ esa yxHkx 700 fQYVj uewus ,d= fd,
x,A

d.kksa dh rkfRod lajpuk dks le>us ds fy,] ,Dl&js çfrnhfIr ¼ED-XRF½] rduhd dks fu;ksftr fd;k x;kA dqy
feykdj 33 rRo vyx&vyx txgksa ij vkSj vyx&vyx ekSleksa esa fofHkUu lkaærk esa ik, x, gSa ftuesa çeq[k
rRoksa esa Na, Cl, S, Si, Cr, Mn, Ni, Pb, Cu, Co, As, Rb, Zn, Sn vkSj Fe 'kkfey gSaA lfnZ;ksa ds nkSjku vkbZvkbZVh
fnYyh ds fy, ntZ fd, x, dqN rRoksa dh vkSlr lkaærk gSa] tSls Cl ¼20-01 + 19-61 µg/m3½] xfeZ;ksa esa ¼1-23 +

2-68 µg/m3½] olar esa ¼3-87 + µg/m3 3 4-52 µg/m3½] vkSj iksLV ekulwu esa ¼3-85 + 5-97 µg/m3½A lfnZ;ksa esa]
vkbZvkbZVh fnYyh lqijlkbV esa vU; ekSleksa dh rqyuk esa Cl dh mPp lkaærk ikbZ xbZ gS] ftls vif'k"V tykus/
ck;ksekl tykus ds fy, ftEesnkj Bgjk;k tk ldrk gSA lfnZ;ksa ds nkSjku cgknqjx<+ esa Cu dh lkaærk ¼0-09 +

0-10 µg/m3½] xfeZ;ksa esa ¼0-13 + 0-20 µg/m3½] vkSj ekulwu ds ckn ¼0-14 + 0-19 µg/m3½ ntZ dh xbZ] tks laHkkfor
:i ls vkS|ksfxd mRltZu ls tqM+h gqbZ gSA ekuslj esa] lfnZ;ksa ¼0-40 + 0-67 µg/m3½] xehZ ¼0-11 + 0-24 µg/m3½]
olar ¼0-26 + 0-42 µg/m3½] vkSj ekulwu ds ckn ¼0-24 + 0-19 µg/m3½ ds nkSjku Pb Lrj uksV fd;k x;kA laHkor%
/kkrq çlaLdj.k m|ksxksa ls mRiUu gks ldrk gSA bl v/;;u esa] mRltZu lzksrksa dk lq>ko nsus ds fy, ih,e

2-5
 ds

lao/kZu dkjdksa vkSj ekSfyd Lox çksQkby dk mi;ksx fd;k x;kA lao/kZu dkjd ¼EF½ fo'ys"k.k us rRoksa ds fy,
cgqr mPp lao/kZu fn[kk;k; EF ¼>5½ ds fy, ckjhd va'k ¼PM

2-5
½ esa Pb, Cr, Cu vkSj Ni] ekuotfur mRifÙk dk

lq>ko nsrs gSaA tcdh 'ks"k rRo vk;ju] eSXuhf'k;e] eSaxuht vkfn esa lao/kZu dkjd ¼<5½ Fks] tks HkwoSKkfud mRifÙk
ds dkj.k gks ldrs gSA laHkor% eksVj okguksa ;k gok ls ekxZ ds /kwy ds d.kksa ds okrkoj.kh; d‚ye ls fuyacu ds
dkj.kA
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21oha lnh esa i;kZoj.k U;k;% Hkkjrh; ifjçs{;

dfork flag1 ,oa fj;k tSu2

1i;kZoj.k v/;;u foHkkx] ekrk lqanjh d‚yst Q‚j owesu] fnYyh fo'ofo|ky;
2ekrk lqanjh d‚yst Q‚j owesu] fnYyh fo'ofo|ky;

lkjka'k

Hkkjrh; U;k;ikfydk ds lkeus lcls cM+k eqík i;kZoj.k U;k; dk gSA vkS|ksxhdj.k vkSj 'kgjhdj.k ls çsfjr rst
vkfFkZd foLrkj vkSj fodkl ds dkj.k ou] ty vkSj Hkwfe tSls çkÑfrd lalk/ku lekIr gks x, gSaA vius vf/kdkjksa
vkSj çkÑfrd lalk/kuksa rd igqap dh j{kk ds fy,] Lons'kh leqnk; vkSj vU; fgr lewg Hkwfe vkSj vU; çkÑfrd
lalk/kuksa ds vf/kxzg.k ds ifj.kke Lo:i MsoyilZ ds f[kykQ foæksg djrs gSaA Hkkjr esa çpqj ek=k esa i;kZoj.k dkuwu
gSa] ftUgsa varjkZ"Vªh; fu;eksa dk vuqikyu lqfuf'pr djus vkSj blesa 'kkfey lHkh i{kksa ds fgrksa dh j{kk ds fy,
ckj&ckj la'kksf/kr vkSj ifjofrZr fd;k x;k gSA cgjgky] i;kZoj.kh; la?k"kksaZ ls lacaf/kr ekeyksa dk <sj Hkkjrh;
U;kf;d ç.kkyh ds fy, cgqr cksf>y gks x;k gSA ;g leh{kk Hkkjr esa i;kZoj.kh; ekeyksa vkSj 21oha lnh ds
ifj–'; ds lanHkZ esa crkrh gSA

21oha lnh esa Hkkjr esa i;kZoj.kh; U;k; dks lacksf/kr djus ds fy, ,d O;kid –f"Vdks.k dh vko';drk gS tks
gkf'k, ij jgus okys lewgksa ds lkeus vkus okyh vuwBh pqukSfr;ksa ij fopkj djsA blesa u dsoy uhfrxr cnyko
'kkfey gSa] cfYd lfØ; lkeqnkf;d Hkkxhnkjh] lrr fodkl çFkk,a vkSj ;g lqfuf'pr djus dh çfrc)rk Hkh
'kkfey gS fd i;kZoj.kh; ykHk iwjs lekt esa leku :i ls forfjr fd, tk,aA
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i;kZoj.k laj{k.k esa Økafr %
çnw"k.k fu;a=.k ds fy, Ñf=e cqf)eÙkk dk mi;ksx

mt~ek unhe

i;kZoj.k v/;;u foHkkx] ekrk lqanjh d‚yst Q‚j oqesu] fnYyh fo'ofo|ky;] fnYyh&110002

lkjka'k

i;kZoj.k çnw"k.k fu;a=.k esa vkfVZfQf'k;y baVsfytsal ¼,vkbZ½ dk ,dhdj.k c<+rh i;kZoj.kh; pqukSfr;ksa ls fuiVus
ds fy, ,d egRoiw.kZ –f"Vdks.k ds :i esa mHkjk gSA ,vkbZ çkS|ksfxfd;ka çnw"k.k ds Lrj dh fuxjkuh] fo'ys"k.k vkSj
mls de djus] fVdkÅ çFkkvksa dks c<+kok nsus ds fy, vfHkuo lek/kku çnku djrh gSaA baVsfytsaV lsalj vkSj MsVk
,ukfyfVDl gok vkSj ikuh dh xq.koÙkk dh okLrfod le; ij fuxjkuh djus esa l{ke cukrs gSa] ftlls fu.kZ; ysus
okyksa dks lVhd vkSj le; ij tkudkjh feyrh gSA e'khu yfuaZx ,Yxksfjne tfVy MsVklsV dk fo'ys"k.k djrs gSa]
çnw"k.k iSVuZ dh igpku djrs gSa vkSj laHkkfor i;kZoj.kh; [krjksa dh Hkfo";ok.kh djrs gSaA

,vkbZ&lapkfyr e‚My m|ksxksa esa ÅtkZ [kir ds vuqdwyu] dkcZu QqVfçaV dks de djus vkSj çnw"kdksa dks de djus
dh lqfo/kk çnku djrs gSaA blds vfrfjä] LekVZ vif'k"V çca/ku ç.kkfy;k¡ jhlkbfDyax çfØ;kvksa dks c<+kus]
ySaMfQy mi;ksx dks de djus vkSj vif'k"V laxzg dks lqO;ofLFkr djus ds fy, ,vkbZ dk mi;ksx djrh gSaA
Lopkfyr ç.kkfy;k¡ iqupZØ.k ;ksX; lkefxz;ksa dks dq'kyrkiwoZd igpku vkSj Øec) dj ldrh gSa] tks ,d pØh;
vFkZO;oLFkk esa ;ksxnku djrh gSaA

i;kZoj.k ç'kklu ds {ks= esa] ,vkbZ cM+h ek=k esa MsVk lalkf/kr djds vkSj laHkkfor fu;eksa ds çHkko dk vuqdj.k
djds uhfr fuekZ.k esa lgk;rk djrk gSA blds vykok] ,vkbZ&lapkfyr Mªksu vkSj mixzg ikfjfLFkfrd ra= dh
O;kid fuxjkuh esa l{ke cukrs gSa] ftlls i;kZoj.kh; fxjkoV dk 'kh?kz irk yxkus esa lgk;rk feyrh gSA

varr%] i;kZoj.k çnw"k.k fu;a=.k esa ,vkbZ dh Hkwfedk fuxjkuh vkSj Hkfo";ok.kh ls ijs] lfØ; :i ls LFkk;h çFkkvksa
dks c<+kok nsus vkSj oSf'od Lrj ij çnw"k.k ls fuiVus vkSj eqdkcyk djus ds fy, vko';d midj.kksa ds lkFk fu.kZ;
fuekZrkvksa dks l'kä cukus rd QSyh gqbZ gSA



46

ty i;kZoj.kh; çnw"kdksa dh tk¡p gsrq
3d VsVªkiksM vk/kkfjr daEiksftV inkFkZ

baæk lqyfu;k1]2* ,oa ;ksxsaæ dqekj feJk2

1inkFkZ foKku lewg] varj fo'o fo|ky; Rojd dsaæ] v#.k vklQ vkyh ekxZ] ubZ fnYyh] Hkkjr
2eMl Dykmlsu laLFkku] ;wfuoflZVh v‚Q lnuZ MsuekdZ] MsuekdZ

lkjka'k

uSuksdEiksftV ¼,ulh½ lkexzh esa fofHkUu {ks=ksa tSls lsalj] ,aVh&fjysfDVax dksfVax] ,aVh&cSDVhfj;y dksfVaXl] bZa/ku
lsy vkfn esa laHkkfor vuqç;ksx gSaA usdka dh lajpuk esa eSfVªDl lkexzh ¼,d cgqyd½ gksrh gS ftlesa lw{e ;k
uSukslkbTM lq–<hdj.k ?kVd ¼VsVªkiksM~l½ gksrs gSaA çR;sd esa vyx&vyx HkkSfrd vkSj jklk;fud xq.k gksrs gSa
ysfdu la;qä gksus ij] vf}rh; xq.kksa ds lkFk ,d ubZ lkexzh ¼,ulh½ gks ldrh gSA

orZeku dk;Z esa] vR;f/kd >j>jk] Lo&lefFkZr 3&Mh baVjdusDVsM vk/kkfjr uSukseVsfj;Yl mRçsj.k ds {ks= esa Økafr
ykus dh {kerk çnf'kZr djrs gSaA ,d vksj os mPp lrg {ks= rd igqap çnku djrs gSa vkSj nwljh vksj mudh lexz
lfØ; cM+h lrg] cM+s mRçsjd çHkko dh vksj ys tkrh gS ftls mPp lVhdrk ds lkFk fo'oluh; :i ls ekik tk
ldrk gSA bl lkjka'k esa] eSa ftad v‚DlkbM VsVªkiksM~l vkSj i‚yhbFkkbyhu Xykbdksy i‚fyej ls fufeZr 3Mh fefJr
lkexzh dh ,d ubZ Js.kh vkSj QksVksdSVfyfll dh fn'kk esa blds nk;js dk ifjp; nwaxkA orZeku dk;Z esa] geus çksc
lksfudsVj dk mi;ksx djds 3Mh bysDVªksM ds :i esa 2-5 ls 5% ZnO-T ds feJ.k dks PEG esa la'ysf"kr fd;k gS;
fQYeksa dks ,d eksVh fQYe cukus ds fy, fLiu dksfVax rduhd dk mi;ksx djds fofHkUu lClVªsV~l ij tek fd;k
x;k Fkk vkSj blds :ikRed vkSj lajpukRed xq.kksa dh fo'ks"krk crkbZ xbZ FkhA blds vykok] mUgsa dkcZfud MkbZ
ds MkbZ {kj.k] ty 'kks/ku vkSj i;kZoj.k mipkj ds fy, esfFkyhu Cyw esa QksVksdSVfyfll xq.kksa ds fy, ijh{k.k fd;k
gSA Hkwry bathfu;fjax dk fdlh Hkh lkexzh dh QksVksdSVfyfll çfrfØ;k ij lh/kk çHkko iM+rk gSA bl çdkj]
jklk;fud] FkeZy] IykTek vkSj vk;u che ekxksaZ }kjk fufeZr 3Mh bysDVªksM dh lrg bathfu;fjax vkSj bathfu;j
bysDVªksM ds lrg&laifÙk laca/k dk rqyukRed fo'ys"k.k vkSj rnuqlkj ,d foLr̀r rqyukRed vkSj O;kid v/;;u
ds ek/;e ls mRçsjd çfrfØ;k çLrqr dh tk,xhA
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MoS
2
 uSuks'khV&i‚yhej uSuksdEiksftV ij vk/kkfjr

vfr&laosnu'khy dejs ds rkieku NO
2
 xSl lsalj dk fuekZ.k

fç;adk nÙkk1 ,oa xksfoan xqIrk1]2*
1lh,lvkbZvkj&jk"Vªh; HkkSfrd ç;ksx'kkyk] M‚- ds-,l- Ñ".ku jksM] ubZ fnYyh&110012] Hkkjr

2oSKkfud ,oa uoksUes"kh vuqla/kku vdkneh] lh,lvkbZvkj&,pvkjMhlh ifjlj] xkft;kckn&201002] mÙkj çns'k] Hkkjr

bZesy% govind@nplindia.org

lkjka'k

ukbVªkstu Mkbv‚DlkbM ¼NO
2
½ ,d csgn tgjhyk i;kZoj.k çnw"kd gS tks euq";ksa ds fy, ?kkrd vkSj i;kZoj.k ds

fy, csgn [krjukd gks ldrk gSA NO
2
 vR;f/kd vfLFkj xSl gksus ds dkj.k QksVksdSfedy çfrfØ;kvksa ls xqtjrh

gS ftlls vEyh; o"kkZ gksrh gS ;k vkstksu mRiUu gksrk gSA NO
2
 dh vR;f/kd de lkaærk ds laidZ esa vkus ls ekuo

LokLF; ij xaHkhj çHkko iM+ ldrk gS] eq[; :i ls QsQM+ksa ds Årdksa dks uqdlku igq¡p ldrk gSA bl çdkj] fo'ks"k
:i ls dejs ds rkieku ij NO

2
 xSl dk okLrfod le; esa irk yxkus ds fy, vR;f/kd laosnu'khy vkSj iksVsZcy

lsalj dk fuekZ.k i;kZoj.k fuxjkuh vkSj ekuo lqj{kk ds fy, csgn egRoiw.kZ gSA mijksä pqukSfr;ksa dk lek/kku djus
ds fy,] geus MoS

2
 uSuks'khV vk/kkfjr i‚yhesfjd uSuksdEiksftV dk mi;ksx djds ,d vR;ar laosnu'khy vkSj

vR;f/kd p;ukRed NO
2
 xSl lsalj cuk;k gSA xSl lsalj dh fLFkjrk dks lClVªsV dh [kqjnjkiu vkSj çokgdh;

i‚fyefjd fQYeksa ds vklatu dks c<+kdj c<+k;k x;k FkkA MoS
2
 uSuks'khV~l dh fofHkUu lkaærk dk mi;ksx djds

dbZ uSuksdEiksftV rS;kj fd, x, vkSj NO
2
 xSl ds çfr mPp çfrfØ;k fn[kkus okyh loksZÙke lkaærk dks vuqdwfyr

fd;k x;kA lsalj lkexzh us cgqr rsth ls iquiZzkfIr le; ds lkFk NO
2
 xSl dh mifLFkfr esa ,u&çdkj v/kZpkyd

O;ogkj fn[kk;kA fufeZr xSl lsalj us dejs ds rkieku ij Hkh NO
2
 xSl dh csgn de lkaærk ds çfr csgrj

çfrfØ;k nhA lsalj us 50 ihih,e ,uvks2 ds çfr 93-33% dh çfrfØ;k çnf'kZr dh vkSj vU; v‚Dlhdj.k/?kVkus
okyh xSlksa ds çfr 'kwU; ;k cgqr de çfrfØ;k fn[kkrs gq, csgn p;ukRed gSA blds vykok] dejs ds rkieku dh
xSl lsaflax ,d vfrfjä ykHk gS D;ksafd ;g fMokbl dh fctyh dh [kir dks de djrh gSA ;g çLrkfor gS fd
i‚fyefjd uSuksfQYEl dk cM+k lrg {ks= pktZ VªkalQj ?kVuk dks c<+kus esa enn djrk gS] ftlds ifj.kke Lo:i
mudh mRÑ"V NO

2
 xSl lsaflax gksrh gSA ;g v/;;u ekuo lqj{kk vkSj i;kZoj.k lqj{kk ds fy, okLrfod le;

esa NO
2
 dk irk yxkus dh laHkkoukvksa ds lkFk laHkkfor v/kZpkyd uSukslajfpr lsalj lkexzh dk çLrko djrk gSA
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Hkkjr esa xzhugkml xSlksa ds çkÑfrd vkSj
ekuo&tfur mRltZu dh Hkwfedk

,- jatu

ok;qeaMyh; foKku vkSj esVªksy‚th vuqHkkx] bZ-,l-ch-,e-Mh-]

lh,lvkbZvkj&jk"Vªh; HkkSfrd ç;ksx'kkyk] ubZ fnYyh&110012] Hkkjr

bZesy% aranjan@nplindia.org

lkjka'k

Hkkjr ds c<+rs vkfFkZd foLrkj vkSj 'kgjhdj.k ds eísutj blds xzhugkml xSl ¼th,pth½ mRltZu dks le>uk
vkSj de djuk ,d egRoiw.kZ dk;Z gSA ekuo xfrfof/k] fo'ks"k :i ls ÅtkZ vkSj vkS|ksfxd lapkyu ds fy, thok'e
bZa/ku tykus vkSj fodkl vkSj Ñf"k ds fy, ouksa dh dVkbZ ds ifj.kkeLo:i Hkkjr ds xzhugkml xSl infpà esa òf)
gqbZ gSA ;g v/;;u Hkkjr esa xzhugkml xSlksa ¼th,pth½ tSls CO

2
 ,oa CH

4
 ds fofHkUu ekuotfur ¼ekuo }kjk

mRikfnr½ vkSj çkÑfrd lzksrksa dh tkap djrk gSA  ;g v/;;u Hkkjr esa th,pth mRltZu ds vkadM+ksa ij xkSj djrk
gS vkSj ÅtkZ {ks= ¼dks;ys ij pyus okys fctyh la;a=½] Ñf"k] vkSj vkS|ksfxd xfrfof/k;ksa ¼lhesaV cukuk½ tSls çeq[k
lzksrksa ij çdk'k Mkyrk gSA ;g v/;;u ekuo xfrfof/k ls bu mRltZuksa dks çkÑfrd lzksrksa tSls vknZzHkwfe mRltZu
vkfn  ls rqyuk djds Hkkjr dh lexz th,pth çksQkby esa çR;sd ds lkis{k ;ksxnku dk ewY;kadu djrk gSA bl
'kks/k v/;;u dk mís'; mu lVhd rjhdksa dks Li"V djuk gS ftuls Hkkjr dh ekuoh; xfrfof/k;k¡ xzhugkml xSl
mRltZu dk dkj.k cu jgh gSa vkSj oSf'od tyok;q ifjorZu esa rsth yk jgh gSaA 'kks/k ifj.kke LFkk;h Hkfo"; ds fy,
'keu ;kstukvksa vkSj uhfr fodYiksa dk ekxZn'kZu djus esa enn dj ldrs gSaA
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fnYyh esa ok;q çnw"k.k vkSj LokLF; ij
blds çHkkoksa dh O;kid leh{kk

vuqt jkt flag1]2] f'ko ukjk;.k fu"kkn2 ,oa ujs'k dqekj2

1oSKkfud vkSj vfHkuo vuqla/kku vdkneh ¼,lh,lvkbZvkj½] xkft;kckn&201002] Hkkjr
2lh,lvkbZvkj&jk"Vªh; foKku lapkj vkSj uhfr vuqla/kku laLFkku] M‚ ds-,l- Ñ".ku jksM] ubZ fnYyh&110012] Hkkjr

lkjka'k

ok;q çnw"k.k i;kZoj.k] vkfFkZd fodkl vkSj lkoZtfud LokLF; ij nwjxkeh çHkkoksa ds lkFk ,d egRoiw.kZ oSf'od
fpark gSA ;g èR;q nj ds ikaposa çeq[k dkj.k ds :i esa jSad djrk gS] tks 'olu vkSj ân; jksxksa dh ,d J̀a[kyk
esa ;ksxnku nsrk gSA fodkl'khy ns'k vkfFkZd fodkl] tula[;k tulkaf[;dh] HkkSxksfyd fLFkfr vkSj ekSle laca/kh
fLFkfr;ksa lfgr fofHkUu dkjdksa ds dkj.k ok;q çnw"k.k ds çfrdwy çHkkoksa ds çfr fo'ks"k :i ls detksj gSaA fnYyh
lfgr Hkkjrh; miegk}hi ds 'kgj ok;q çnw"k.k ds yxkrkj mPp Lrj ls tw> jgs gSaA fo'o LokLF; laxBu
¼MCY;w,pvks½ dh fjiksVksaZ ds vuqlkj] fnYyh us vDlj ikfVZdqysV eSVj ds fy, vuqes; lhek dks ikj dj fy;k gS]
tks vDlj lcls çnwf"kr 'kgjksa dh lwph esa 'kkfey gksrk gSA fnYyh ds fuokfl;ksa dks xaHkhj ok;q xq.koÙkk dh
leL;kvksa dk lkeuk djuk iM+k gS] ftlesa ih,e

2-5
 dk Lrj varjjk"Vªh; vuq'kaflr Lrjksa ls yxHkx 12 xquk

vf/kd gSA

fnYyh esa fd, x, v/;;uksa us ,d fparktud çòfÙk dks mtkxj fd;k gS% tSls&tSls çnw"k.k dk Lrj c<+k gS] èR;q
nj vkSj #X.krk nj nksuksa esa òf) gqbZ gSA bl lanHkZ esa] bl v/;;u dk mís'; lkekU; :i ls ok;q çnw"k.k ls tqM+s
LokLF; tksf[keksa dh O;kid le> çnku djuk gS vkSj fo'ks"k :i ls] Hkkjrh; jkt/kkuh fnYyh esa ok;q xq.koÙkk dh
fLFkfr vkSj blds LokLF; çHkkoksa dh O;kid le> çnku djuk gSA dqy feykdj] ;g ns[kk x;k gS fd ikfVZdqysV
eSVj] fo'ks"k :i ls ih,e

10
 vkSj ih,e

2-5
] yxkrkj vuq'kaflr FkzslgksYM ls vf/kd gSa] tcfd lYQj Mkbv‚DlkbM

¼SO
2
½ tSls xSlh; çnw"kdksa us 2013 ds ckn ls vius #>kuksa esa dqN gn rd fu;a=.k fn[kk;k gSA bl çnw"k.k ds

ifj.kke ân; vkSj 'olu jksxksa dh c<+rh njksa esa ifjyf{kr gksrs gSa] tks ,d egRoiw.kZ lkoZtfud LokLF; pqukSrh is'k
djrs gSaA tcfd ljdkj us c<+rs ok;q çnw"k.k ds Lrj ls fuiVus ds fy, lglzkCnh dh ckjh ds ckn ls dbZ mik;
'kq: fd, gSa] vkSj vf/kd dBksj dkjZokbZ dh vko';drk gSA bl egRoiw.kZ eqís dks lacksf/kr djus vkSj fnYyh ds
fuokfl;ksa dh HkykbZ dh lqj{kk ds fy, lkoZtfud LokLF; uhfr dk /;ku dsafær djus dh vR;f/kd vko';drk
gSA
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fofHkUu Hkkj çfrjks/kksa ij fMQkbfczysVj fo'ys"kd dks
va'k&'kks/ku djus dk egRo

v#.k dkar flag1]2] oh-ds- raoj] oh- 'kekZ] fo'ks"k1]2] eukst dqekj ikaMs] lqeuk xTtyk] osn o#.k vxzoky ,oa jkts'k
1lh,lvkbZvkj&jk"Vªh; HkkSfrd ç;ksx'kkyk] M‚- ds-,l- Ñ".ku ekxZ] ubZ fnYyh&110012] Hkkjr

2oSKkfud ,oa uoksUes"kh vuqla/kku vdkneh ¼,lh,lvkbZvkj½] xkft;kckn&201002] mÙkj çns'k] Hkkjr

lkjka'k

ân; ds fo|qr vkosx çlkj esa xM+cM+h ân; rky dks ijs'kku djrh gS vkSj bls vrkyrk ds :i esa tkuk tkrk gSA
vrkyrk vDlj ekuo 'kjhj esa vpkud ân; xfr #dus dk dkj.k curh gS vkSj ;g lkoZtfud LokLF; ds fy,
,d egRoiw.kZ fpark dk fo"k; gS] ftlls oSf'od Lrj ij yxHkx 20&25% ekSrsa gksrh gSaA thou dks [krjs esa Mkyus
okyh dkfMZ;d vrkyrk tSls osafVªdqyj Qkbfczys'ku ¼rarqfodaigj.k½ vkSj u‚u&ij;wftax osafVªdqyj VSphdkfMZ;k dk
bykt vkerkSj ij fMfQfczys'ku ¼rarqfodaigj.k½ }kjk fd;k tkrk gSA ân; dh dk;Zç.kkyh dks cgky djus ds fy,
ÅtkZ iYl dks ykxw djds fMQkbfczys'ku fd;k tkrk gS vkSj fMQkbfczysVj dh lVhdrk vkSj çn'kZu dh tkap djus
ds fy, fMQkbfczysVj fo'ys"kd dk mi;ksx fd;k tkrk gSA fMQkbfczysVj fo'ys"kd dk mi;ksx fMQkbfczysVj dh
iSnkou ÅtkZ dks va'k'kksf/kr djus ds fy, fd;k tkrk gS] ftldk mi;ksx fny dh /kM+du #dus ds nkSjku lkekU;
ân; dk;ksaZ dks cgky djus ds fy, fd;k tkrk gS] ftldh ÅtkZ lVhdrk ,d cgqr gh egRoiw.kZ iSjkehVj gSA
lh,lvkbZvkj&,uih,y esa] fMQkbfczysVj }kjk forfjr ÅtkZ dks fdlh fn, x, yksM çfrjks/k ij le; ds ,d
QaD'ku ds :i esa oksYVst iYl dks dSIpj djds ekik tkrk gSA va'kkadu lsVvi esa mPp oksYVst fMokbMj] fMLpktZ
oso Q‚eZ çkIr djus ds fy, oksYVst MsVk vf/kxzg.k ç.kkyh] ,d fMQkbfczysVj fo'ys"kd vkSj ,d ÅtkZ lzksr 'kkfey
gSA fMQkbfczysVj fo'ys"kd dk va'kkadu ÅtkZ eki esa vfuf'prrk esa ;ksxnku nsus okys lHkh lzksrksa dks /;ku esa
j[kdj fd;k tkrk gSA oksYVst] çfrjks/k vkSj le;] tks jk"Vªh; ekudksa ds vuq:i gSaA pwafd Vªkal&Fkksjsfld
çfrck/kk çR;sd jksxh ds fy, fHkUu gks ldrh gS] blfy, vyx&vyx yksM çfrjks/k ij fMQkbfczysVj fo'ys"kd dh
lVhdrk dh tkap djuk vko';d gks tkrk gSA ;g dk;Z fofHkUu yksM çfrjks/k ij fMQkbfczysVj fo'ys"kd ds ÅtkZ
eki v/;;u ds va'kkadu ds egRo dk o.kZu djrk gSA
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lkekU; rkieku ij In
2
O

3
 xSl lsalj ds

ek/;e ls fo"kkä H
2
S dk ekiu

:ik1]2] fciqy dqekj ç/kku1]2 ,oa ,e- lsafFky dqekj1]2

1lh,lvkbZvkj&jk"Vªh; HkkSfrd ç;ksx'kkyk] M‚- ds-,l- Ñ".ku ekxZ] ubZ fnYyh&110012] Hkkjr
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S xSl ,d tgjhyk vkSj Toyu'khy xSl gS] tks i;kZoj.k çnw"k.k esa ;ksxnku nsrk gS] vkSj LokLF; dks gkfu

igqapkrk gSA O;kolkf;d lqj{kk vkSj LokLF; ç'kklu ¼OSHA½] la;qä jkT; vesfjdk] 10 feuV ds fy, 15 ihih,e
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idkus ds vksou vkSj çkÑfrd xSl çlaLdj.k tSls m|ksx i;kZoj.k esa H
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S mRltZu esa eq[; ;ksxnkudrkZ gSA ;g

euq";ksa dh 'olu vkSj ân; ç.kkyh dks çHkkfor djrk gS] vkSj gekjs ikfjfLFkfrdh ra= dks Hkh çHkkfor djrk gS] vkSj
blfy,] 15 ihih,e ls uhps bldk irk yxkuk cgqr egRoiw.kZ gSA bu tgjhyh xSlksa dk irk yxkus ds fy,
iksVsZcy] dq'ky] fLFkj vkSj fdQk;rh lsalj midj.kksa dh vko';drk gksrh gS- /kkrq v‚DlkbM&vk/kkfjr xSl lsalj
viuh mPp laosnu'khyrk] mPp fLFkjrk] vklku fuekZ.k vkSj de ykxr ds dkj.k xSl lsaflax vuqç;ksxksa ds fy,
cgqr vk'kktud gSaA blesa] ge lkekU; rkieku &lapkfyr bafM;e v‚DlkbM ¼In
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lkexzh gS ftlesa n&çdkj dh v/kZpkydrk vkSj 3-6 eV ds cjkcj cSaM xSi gSA FkeZy ok"ihdj.k rduhd }kjk tek
dh xbZ /kkrq fQYeksa ds FkeZy v‚Dlhdj.k }kjk lQk;j lClVªsV ij 100 nm dh eksVkbZ okyh In2O3 dh iryh
fQYesa rS;kj dh tkrh gSaA bu fQYeksa dk v‚Dlhdj.k ifjos'kh; ok;q esa 550°C ds v‚Dlhdj.k rkieku ij ,d
{kSfrt Hkëh esa fd;k x;k FkkA GIXRD foorZu v/;;uksa us In
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lajpuk çnf'kZr djrh gSaA ilanhnk vfHkfoU;kl dks ¼222½ vfHkfoU;kl ds lkFk lajsf[kr fd;k x;k FkkA FESEM

fo'ys"k.k ls irk pyk fd iryh fQYeksa esa leku vukt forj.k gksrk gS vkSj lrg fNæiw.kZ gksrh gSA In
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ds xSl&lsaflax çn'kZu us vPNh fLFkjrk ds lkFk lkekU; rkieku ij de ppm H
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S xSl ds çfr csgrj çfrfØ;k

çnf'kZr dh gSA çfrfØ;k vkSj iquiZzkfIr le; ,d  çfrjks/kh&le; xzkQ dk mi;ksx djds fu/kkZfjr fd;k x;k FkkA
;g ik;k x;k gS fd 5 ppm H
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S ds fy, laosnu çfrfØ;k lkekU; rkieku ij 18/507 s dh çfrfØ;k/iquiZzkfIr

le; ds lkFk yxHkx 68% gSA orZeku v/;;u ls irk pyrk gS fd In
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