


leh{kk
¼jk"Vªh; HkkSfrd iz;ksx'kkyk dh v)Zokf"kZd fgUnh if=dk½

[k.M&34 vad&1tuojh&twu] 2013

jsfM;ks ,oa ok;qe.Myh; foKku izHkkx fo'ks"kkad

laj{kd% 
izks- vkj-lh- cq/kkuh] funs'kd

laiknd e.My %
1- MkW- fot; ukjk;.k vks>k] eq[; oSKkfud
2- MkW- jf'e] eq[; oSKkfud
3- MkW- ,p ds flag] iz/kku oSKkfud
4- MkW- fcfiu dqekj xqIrk] oSKkfud
5- Jh Vh- oh- tks'kqok] iz'kklu fu;a=d
6- Jherh eatq] fgUnh vf/kdkjh
7- Jh t; ukjk;.k mikè;k;] fgUnh vf/kdkjh ,oa la;kstd
fo'ks"k vkHkkj% 
MkW- v:.k dqekj mikè;k;] ofj"B oSKkfud

lh,lvkbZvkj&jk"Vªh; HkkSfrd iz;ksx'kkyk
Mk- ds- ,l- Ñ".ku~ ekxZ]
ubZ fnYyh&110012

eqnzd%
nhi fizaVlZ
70,] jkek jksM+ baMfLVª;y ,fj;k
dhfrZ uxj] ubZ fnYyh&110015
# 09871196002



bl vad esa
i`"B la-

1- funs'kd dh ys[kuh ls 3
2- xq.koÙkk uhfr 5
3- py ,oa fLFkj lapkj iz.kkyh ds fy, jsfM;ks pSuy dk ekiu ,oa ekMfyax 6

&MkW- ,e oh ,l ,u izlkn
4- varfj{k ekSle ,oa varfj{k tyok;q 7

&MkW- , ds mikè;k;
5- jk"Vªh; /kzqoh; vuqla/kku dk;ZØe esa jk"Vªh; HkkSfrd iz;ksx'kkyk dk ;ksxnku 10

&MkW- :is'k ,e nkl
6- fyMkj }kjk ok;q/kqa/k rFkk cknyksa dk vè;;u 12

&MkW- ch- lh vk;Z ,oa vU;
7- egkuxj fnYyh esa uxjh; m"ek n~ohi dk vè;;u 14

&usgk ;kno ,oa MkW- {ksesUnz 'kekZ
8- fnYyh ds ySaMfQy ls ehFksu ,oa vU; xSlksa ds mRltZu rFkk 16

ÅtkZ mRiknu {kerk dk vkdyu
&eksuksthr pØorhZ ,oa MkW- {ksesUnz 'kekZ

9- Hkkjr esa ÅtkZ {ks= }kjk xzhu gkml xSlksa ds mRltZu dk vkdyu 18
&fjpk flag ,ao MkW- {ksesUnz 'kekZ

10- fnYyh esa ok;qe.Myh; ok;q/kqa/k rFkk mlds izdk'kh; xgjkbZ ,oa 20
,jkslksy izR;{k fofdj.k izHkko ij vlj

&MkW- lfPpnkuan flag
11- dsUnzh; fnYyh {ks= esa 'oluh; okr d.kksa esa mifLFkr lhlk /kkrq 23

&lqHkk"k pUnz] ,oa vU;
12- lkaxf.kd izfr:Ikksa dk lw=hdj.k% ,d laf{kIr ifjp; 24

&Jh vk'kh"k jatu
13- ekl LisDVªksesVªh }kjk ok;qe.Myh; lw{e d.kksa ds LFkk;h leLFkkfudksa dk ekiu---- 26

&MkW- jkts'k vfXugks=h ,oa vU;
14- xaxk ds rVh; eSnkuksa esa vYiekf=d xSlksa ds Lrj ,oa lq{ed.kksa (PM ) 2810

dk vè;;u rFkk jklk;fud vfHky{k.k
&MkW- lq/khj dqekj 'kekZ ,oa MkW- rqfgu dqekj e.My

15- lkS o"kZ igys 29
&MkW- jf'e

16- Hkkjr ds egku oSKkfud% vk;ZHkV~V ¼ladfyr½ 31
&MkW- jf'e

17- rkj ;kfu VsyhxzkQ 32
&MkW- ,p ds flag

18- vU; LFkk;h LraHk 33&36

uksV% bl vad esa izdkf'kr vkys[kksa ds fy, ys[kd Lo;a ftEesnkj gSaA

02 leh{kk



funs'kd dh ys[kuh ls
lh ,l vkbZ vkj µ jk"Vªh; HkkSfrd iz;ksx'kkyk (,u ih ,y) dk jsfM;ks ,oa ok;qe.Myh; foKku izHkkx (vkj , 

,l Mh) jsfM;ks foKku ,oa vuqiz;ksx] varfj{k ekSle vkSj vk;ue.My] i`Foh ds ok;qe.My dk jklk;fud o HkkSfrd 

laxBu] ok;qe.Myh; iznw"k.k vkSj tyok;q ifjorZu vkfn ds {ks=kksa esa jk"Vª dh oSKkfud vko';drkvksa dh iwfrZ djrk 

gSA bl izHkkx ds izeq[k vuqlaèkku {ks=k gSa%µ (1) jsfM;ks foKku vkSj (2) ok;qe.Myh; foKkuA

Hkkjr esa jsfM;ks foKku ,d vf}rh; lewg gS tks jsfM;ks lapkj] ukSogu vkSj vU; fo|qr pqEcdh; vuqiz;ksxksa esa lqèkkj 

ykus dh n`f"V ls jsfM;ks lapj.k dk iz;ksx djds vk;fur] vuk;fur {kksHke.Myh; iz{ks=k rFkk i`Foh ds fudV fLFkr 

jsfM;ks i;kZoj.k ds vfHky{k.kksa dks Kkr djus ds dk;Z esa layXu gSA blesa fLFkj rFkk eksckby lapkj ds fy, jsfM;ks pSuy 

ekiu vkSj izfr:i.k] fofHkUu ÚhDosalh cSaMksa 150] 320] 440] 900] 1800] 2100MHz esa u, MsVk lsVksa dk l`tu] 

Hkkjr ds fofHkUu {ks=kksa ds Åij izfr:iksa dk ijh{k.k rFkk izfr:iksa dks fodflr djuk rFkk fofHkUu iz;ksDrk ,tsafl;ksa ds 

lkFk vU;ksU; laidZ LFkkfir djuk 'kkfey gSA

th ih ,l] VkseksxzkfiQd fjlhojksa] vk;ulksaMsa lfgr mixzg vkSj Hkw&vkèkkfjr fuxjkuh iz.kkfy;ksa dk mi;ksx djds 

vk;ue.Myh; @ {kksHke.Myh; iSjkehVjksa ls lacafèkr fuxjkuh vkSj ekWMfyax ls lacafèkr fØ;kdyki Hkh fd, tk jgs gSaA

gekjs varfj{k ekSle {ks=kh; psrkouh dsanz (vkj MCY;w lh] ,u ih ,y] Hkkjr) ds ekè;e ls fo'o Hkj ds iz;ksDrkvksa 

ds fy, vk;ue.My lacaèkh iwokZuqeku@lekpkj izlkj.k ls lacafèkr dk;Z fd;k tk jgk gS rFkk geus izsf{kr vkadM+ksa ds 

lkFk izfr:i rqyuk djds varjjk"Vªh; lanHkZ vk;ue.My (vkbZ vkj vkbZ) izfr:i esa fujarj lqèkkj Hkh fd;k gSA

ok;qe.Myh; foKku ds varxZr ok;qe.Myh; jlk;u foKku] ok;qe.Myh; LisDVªe foKku] ok;qe.Myh; HkkSfrdh 

ds vuqdkj rFkk izfr:i.k ls lacfèkr vè;;u 'kkfey gSaA lh ,l vkbZ vkj dh ckjgoha iapo"khZ; ;kstuk ds rgr 

¶flaèkq&xaxk ds eSnku ,oa fgeky;h {ks=kksa esa cnyrs ok;qe.My ,oa blds izHkkoksa dh [kkst (AIM-IGPHim)¸ uked] 
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,d egÙoiw.kZ oSKkfud dk;ZØe dh 'kq:vkr (v) flaèkq&xaxk ds eSnku ,oa fgeky;h {ks=kksa esa cnyrk ok;qe.My ,oa 

(c) lh ,l vkbZ vkj dh lg;ksxh iz;ksx'kkykvksa ds cgqfo"k;d oSKkfud fo'ks"kKrk dk mi;ksx djrs gq, fofHku 

cnykoksa@ifjorZuksa ds dkj.kksa ,oa cnyrs ok;qe.My dk ikfjfLFkfrdh ra=kksa ,oa ekuo LokLF; ij izHkkoksa dk fuèkkZj.k 

djus ds fy, dh x;h gSA lh ,l vkbZ vkj & ,u ih ,y fLFkr vkj , ,l Mh fofHkUu lh ,l vkbZ vkj iz;ksx'kkykvksa 

tSls C-MMACS, CRRI, IHBT, IMMT, NBRI, NEERI ,oa NEIST ftUgsa tSfod] jklk;fud] ok;qe.Myh; {ks=kksa 

,oa izfr:i.k izØeksa esa fo'ks"kKrk gS] ds lg;ksx ls bl xfrfofèk dk usr`Ro dj jgk gSA

Hkkjr ,oa nf{k.k ,f'k;kbZ {ks=kks a esa vkstksu vkadM+ka s dh xq.koÙkk dks c<+kus ,oa lrg vkstksu ladsUnz.k ekiu ds 

va'kkadu dh vko';drkvksa dh iwfrZ ds Øe esa bl izHkkx esa gky gh esa ̂ ekud lanHkZ iQksVksehVj* (SRP) dh 

LFkkiuk gqbZ gSA bl izHkkx esa ok;qe.Myh; izkpyksa dh fuxjkuh gsrq miyCèk ;a=k@lqfoèkk,a gSa%µ ekbZØksiYl 

fyMkj] NOx, Co, NH , SO , O , NMHC ds ekiu gsrq Vªsl xSl fo'ys"kd] xSl ØksesVksxzkiQ] vkstksu o 3 2 3

,;jkslksy vkWIVhdy MsÝFk ds ekiu gsrq ekbØksVkWIl] ,FksyksehVj] tSfod dkcZu@ekSfyd dkcZu (vkslh@bZlh) 

fo'ys"kd] ekSfyd fo'ys"kd ;qDr fLFkj leLFkkfud vuqikr nzO;eku LisDVªksehVj] vksiu ikFk iwQfj;j 

VªkaliQkeZbaÚkjsM LisDVªksehVj] var% 'oluh; MLV lSaiy] PM  lkbt d.kks a gsrq fuEu vk;ru ,df=kr lSaiy 5

vkfnA bu lqfoèkkvksa dk mi;ksx gekjs ns'k ds fofHkUu {ks=kks a esa ok;qe.Myh; ,;jkslksyksa dh foLr`r jklk;fud] 

HkkSfrd vkSj leLFkkfud vfHky{k.ku esa fd;k tkrk gSA

Hkkjr esa ÅtkZ {ks=k ds lkFk&lkFk rki fo|qr IykaVksa] lM+d ifjogu] jsyos] ok;q ,oa leqnzh ekxZ ifjogu vkfn ls 

mRlftZr xzhu gkÅl xSlksa ds mRltZu ls lacafèkr 2001&02 ls 2009&10 dh vofèk ds fy, IPCC6 (varj'kkldh; 

tyok;q ifjorZu iSuy) ds fn'kk&funsZ'kksa ds vuqlkj ,d v|ru lwph rS;kj dh x;h gSA fnYyh esa 'kgjh rki }hi 

lacaèkh vè;;u fd;k x;k gSA fnYyh esa fofHkUu izkS|ksfxdh; fodYiksa ds rgr fuxe {ks=kksa ds varxZr Bksl dpM+k ls 

laHkkfor ÅtkZ mRiknu dk fuèkkZj.k fd;k x;k gSA

jes'k pUn cq/kuh
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jk"Vªh; HkkSfrd iz;ksx'kkyk
ubZ fnYyh

xq.koÙkk uhfr

vUrjjk"Vªh; ekudksa ds vuq:i cuk, x, jk"Vªh; ekiu ekudksa dks lrr~ vuqla/kku vkSj 

fodkl }kjk LFkkfir djuk] mudk j[k&j[kko djuk vkSj mudk mUu;u djukA

vkbZ ,l vks 17025 ds vuqlkj 'kh"kZ Lrj dk va'kkadu iznku djuk ,oa ekudksa ds izlkj dk 

dk;Z djuk ftlls xq.koÙkk iz.kkyh dk ltxrk vkSj n{krk ls ikyu djrs gq, ekiksa dh 

vuqekxZ.kh;rk dks cuk;s j[kukA

xq.koÙkk iz.kkyh ds mn~ns'; %

1- iwoZ fu/kkZfjr vof/k esa va'kkadu vkSj ijh{k.k dk dk;Z iwjk djuk ftlls xzkgd Hkh iw.kZr;k 

larq"V gksaA

2- lHkh va'kkadu o ijh{k.k ls lEcfU/kr dkfeZdksa dks xq.koÙkk iz.kkyh dh uhfr;ksa vkSj dk;Z 

fof/k;ksa ds izys[ku vkSj dk;kZUo;u ls voxr djkukA

izks0 jes'k pUnz cq/kkuh
funs'kd
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py ,oa fLFkj lapkj iz.kkyh ds 
fy, jsfM;ks pSuy dk ekiu ,oa ekMfyax

fiNys dbZ o"kks± ls gekjk ns'k GSM vkSj CDMA 
rduhd dh 'kq:vkr ls csrkj lapkj iz.kkyh eq[;r% py 
lapkj iz.kkyh ds {ks= esa vf}rh; fodkl dk n'kZd jgk gSA 
fofHkUu vè;;uksa ls ;g Kkr gqvk gS fd fdlh ns'k dh 
vkfFkZd izxfr eq[; :i ls nwjlapkj iz.kkyh ds ?kuRo ij 
fuHkZj djrh gSA izfr:i.k izs"k.k ekWMfyax fdlh Hkh fLFkj 
vkSj py iz.kkyh vfHkdj.k dk egÙoiw.kZ vax gSA ;g 'kks/k 
dk lfØ; {ks= gS rFkk py vkSj fLFkj iz.kkyh dk eq[; 
?kVd gS tks fd leqfpr :i ls lsok vkjaHk gksus ij vpkud 
vk;h ck/kkvksa ls cpkrk gSA

jsfM;ks pSuy dk ekiu vkSj ekWMfyax fLFkj vkSj py lapkj 
ds fy,&

1- gekjs ns'k ds fofHkUu {ks=ksa dh lapkj t:jrksa ds fy, 
fofHkUu miHkksDrk ,tsafl;ksa ds lkFk ijke'kZ ds ckn GSM 

Band 900, 1800 2000 MHz ds fy, u, vkadMksa ds tksM+s 
rS;kj fd, x,A

2- cgq iFk ßkl vkSj ckfj'k ds izHkko dk vkdyu] ykbu vkWQ 

lkbV eksM esa 2] 7] 8 vkSj 13 GHz ij dke djus okys 
fyad dh dk;Z{kerk dk vè;;u fd;k x;kA bu nksuksa ds 
izHkko dks de djus dk rjhdk <wa<+k x;kA

3- ty ok"i d.kksa vkSj cknyksa dk lw{e rjax ij gksus okys 
izHkkoksa dk vè;;u fd;k x;kA

4- fofHkUu izdkj dh lkaf[;dh vk/kkfjr vkSj bafifjdy 
ekWMyksa dk iz;ksx geus vius }kjk ,df=r 'kgjh] xzkeh.k 
'kgjh {ks=ksa ls izkIr d, x, vkadM+ksa ij fd;kA

5- lkaf[;dh; fo|qr pqEcdh; dksM tSls dh Awas dk iz;ksx 
geus 900 vkSj 1800 MHz ij ik, x, urhtksa dks Li"V 
djus ds fy, fd;k x;kA bu vkadM+ksa ds csl LVs'ku 'kgjh] 
miuxjh; okuLifrd xzkeh.k {ks=ksa esa FksA

geus ik;k fd csl LVs'ku ds ikl cgqr T;knk QsafMx Fkh 
tcfd csl LVs'kuksa ls nwj fLFkj flXuy FkkA chp ds {ks= esa 

iFk ßkl ?kkrkad dk eku 3 FkkA ;g eku fo|qr pqEcdh; 

fl)kUr dk mi;ksx djds ekMfyax }kjk izkIr fd;kA

MkW- ,e-oh-,l-,u- izlkn

fp=&1 ;qfuoflZVh {ks= ds csl LVs'ku ij 900 MHz ds 

fofHkUu ekMyksa ds iFk ßkl fujhf{kr vkadM+ksa dh rqyuk

fp=&2 1800 MHz ds fofHkUu ekMyksa ds iFk ßkl ds 

fujhf{kr vkadMksa dh rqyuk

fp=&3 UA csl LVs'ku ij 900 MHz ij iFk ßkl ?kkrkad 

esa fHkUurk
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ifjp;

lw;Z varfj{kh; ekSle dk ewyHkwr lzksr gS ,oa ;g fo|qr 

pqEcdh; ÅtkZ dk Hkh lzksr gS tks fd okrkoj.k ds izpkyu dks 

'kfDr nsrk gS ,oa i`Foh tSls xzgksa esa IykT+ek ifjos'k dk fuekZ.k 

djrk gSA fofHkUu izfØ;k,a tks fd bu 'kk[kkvksa dh lajpuk] 

O;oLFkk ,oe xfrdh ij izHkko Mkyrh gSa] lkSj o.kZØe fdjf.kr 

ÅtkZeku (solar spectral irradiance) ds tfVy O;ogkj ls 

izHkkfor jgrh gSa tks fd x fdj.kksa }kjk n`'; vuq{ks=k (domain) ls 

vkrh gSaA fiNys rhu n'kdksa ds ekiuksa }kjk ;g Kkr gqvk gS fd 

n`'; ,oa vojDr fofdj.k (infrared radiation) tks fd bl 

izokg (flux) dk 90 izfr'kr ls T;knk Hkkx gksrk gS] vifjorZuh; 

jgrk gSA lw;Z o.kZØe dk lcls ÅtkZoku Hkkx ftuesa fd eq[; :i 

ls ØkseksLiQs;j (CHROMOSPHERE) ,oe~ Øksuk (CORONA) 

}kjk mRlftZr UV, EUV ,oe~ X fdj.ksa gksrh gSa] tks fd dqy lkSj 

FLUX ds 10 izfr'kr ls Hkh de gksrh gSa ,oa nh?kZ cnykoksa dk 

dkjd gksrh gSaA ;g cnyko fnu ds le;eku ds vuqlkj vkofèkd 

Hkh gks ldrs gSa vFkok ekfld (SOLAR ROTATIONAL) ;k 

fiQj yxHkx 11 o"kZ (Sun Spot cycle)A lokZfèkd egRoiw.kZ rF; 

;g gS fd ;g cnyko 11 o"kZ ds lw;ZèkCck pØ (sunspot cycle) 

ls lacafèkr gksrs gSaA pqacdh; fo?u] fuEu v{kka'kksa ij mRrjèkqzoh; 

izdk'k (auroras) dh mRifRr] 80 fdeh ls Åij ;=krf=kd 

vk;uhdj.k (sporadic) bR;kfnA vk;uhdj.k ,oa bu ?kVukvksa ds 

i'pkr ifj.kkeLo:i ;g jsfM;ks rjaxksa dh xq.koRrk dks ?kVkrk gS 

ftudk le; yxHkx 11 o"kZ dk lkSj pØ gksrk gSA ;g pØ 

eq[;r% nks ekudks esa ns[kk tk ldrk gS_ lw;ZèkCck la[;k 

(SUNSPOT NUMBER) ,oe~ 10-7 lseh fofdj.kA lkSj mPpre 

ls lkSj fuEure] mnkgj.k ds fy;s 200 ls 300 nm lhek dk 

vojDr izokg (infrared flux) 0-1 ls 0-2 izfr'kr rd cnyrk gS 

Lyman Alpha ,oa EUV nks ds xq.kd ds :i esa ,oe X fdj.ksa 

dbZxq.kk rFkkfi dqy fofdj.k FLUX (lw;Z fu;rkad) lkSj 

vfèkdre ls lkSj U;wure ds chp 0-1 ls 0-2 izfr'kr rd 

ifjofrZr gksrk gS ,oe~ buesa ls vfèkdrj UV (200-300 nm), 

EUV (10-100 nm) ,oa X fdj.kksa }kjk fufeZr gksrk gSA

vUrfj{k ekSle ,oa varfj{k tyok;q
MkW- ,-ds- mikè;k;

fp=k la[;k 1% lw;Z ,oa i`Foh ds vkst ds ikjLifjd 

O;ogkj dk js[kh; fp=k vius izFke n`';kadu ds lkFk

UV ,o a EUV fdj.k as bu lkef;d cnykok as dk s djrh g S bud s

vykok solar UV ,o a EUV fdj.k a s  (flares), Økus y ekl mRltuZ  

(Coronal Mass Ejection) ,o a Økus y fNn z (Coronal Holes) dh 

?kVukvk as d s lkFk dNq  vYidkfyd vLFkk;h cnyko Hkh gkrs  s g aS ftUg as

lkjS  riw Qkuk as d s :i e as Hkh tkuk tkrk gAS  bu ipz Ma  ?kVukvk as }kjk ipz jq  

ek=kk e as Åtk Z mRiUu gkrs h gAS  lkSj Ýy;s j (Solar Flare) d s nkjS ku X 

fdj.kk as ,oe ~ EUV dk lkSj o.kØZ e (Solar Spectrum) dBkjs  gk s

tkrk g S ftld s dkj.k xgz h; okrkoj.k e as vfrfjDr vk;uhdj.k gkrs k 

gAS  èkjrh ij ;g vfrfjDr vk;uhdj.k D&{k=s k d s vk;ueMa y e as gkrs k 

g]S  tk s fd dNq  vk'p;tZ ud ?kVukvk as dk tud gkrs k g S ftUg as ge 

lkefw gd :i l s vkdfLed vk;ueMa yh; fo?u dgr s gAaS  ;g ckèkk, ¡

vnh?k Z rjxa k as dk ßkl djrh g aS ftll s fd vR;Pq p jfs M;k s vkof̀Rr ,o a

voÑ"V jfs M;k s vkof̀Rr (HF & VLF) lEi"sz k.k e as fo?u mRiUu gkrs k gAS  

'khrpEq cdh; {k=s kk as e as dkjs kus y ekl mRltuZ ] dkjs kus ky fNn z (CMEs & 

CORONAL HOLES) d s nkjS ku lkSj IykTek d s BUBBLES ,oe ~

TONGUES viRz ;kf'kr :i l s yk[kk as Vu dh ipz jq  ek=kk e as mRiUu gkrs  s

gAaS  bu mRltuZ k as l s fudyk gvq k eyck xgz h; okrkoj.k l s Vdjku s e as

dNq  fnu dk le; yrs k g]S  ijra  q tc ;g Vdjkrk g S rc okrkoj.k ij 

bldk iHz kko peRdkfjd <xa  l s gkrs k gAS  lkSj Ýy;s j] dkjs kus y ekl 

mRltuZ  ,o a dkjs kus ky fNn z (Solar Flares, CMEs & Coronal 

Holes) dk egRoi.w k Z x.q k ;g g S fd ?kVuk, ¡lkSj fuEure fd ctk; 

lkSj mPpre e as T;knk ?kfVr gkrs h gAaS
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EM fofdj.kk as d s vykok lkSj Åtk Z dk (f}rh;) lkz rs  lkSj ok; q

gµS ;g ,d lkSj corpuscular fofdj.k g S tk s fd lkSj dkjs kus k (Solar 

CORONA) d s gkbMkªMs kbufs ed ilz kj (HYDRODYNAMIC 

EXPANSION) d s :i e as yxkrkj cgrk jgrk gAS

;|fi lkSj ok;q dh ÅtkZ lkSj o.kZØe fdjf.kr ÅtkZeku 

(SOLAR Spectral Irradiance) dk nl yk[koka Hkkx gh gksrh gS 

rFkkfi blds osx ,oa IykTek ?kuRo esa fHkUurk èkjrh ij blds 

pqacdeaMy (magnetosphere) dks izHkkfor djds 'kqØ ,oa 

eaxy xzg ij blds okrkoj.k ,oa vk;ueaMy ls lhèks feydj 

xzgh; okrkoj.k dks iw.kZr;k izHkkfor djrh gSµ mnkgj.k ds rkSj ij 

/jrh ds lehi lkSj ok;q dk osx 5 ds ?kVd ds :i esa cnyrk gS 

(200 fdeh@lsdaM ls 1000 fdeh@lsdaM)] tcfd ?kuRo 200 ds 

?kVdkuqlkjA ;g cnyko lkSj ok;q ds xfrd nkc dks c<+kus esa 

egRoiw.kZ fl¼ lkfcr gksrs gSa] tks fd xzgh; okrkoj.k dks dkcw esa 

j[kus dh egRoiw.kZ dqath gSA

lkSj fdjf.kr ÅtkZeku (SOLAR IRRADIANCES) esa 

lkef;d cnyko tSls fd nSfud] ekSleh ,oe~ lkSj pØ tyok;q 

dk fuèkkZj.k djrs gSa tcfd lkSj Ýys;j ,oa dksjksuy ekl mRltZu 

(Solar Flare & CMEs) xzgh; okrkoj.k ds ekSle dk fuèkkZj.k 

djrs gSasA ;g nksuksa ,d lkFk feydj fdlh Hkh xzg ds varfj{kh; 

okrkoj.k dk fuèkkZj.k djrs gSaA

IONOSONDE (vkbuks lkssaMs)

,aVhuk Mhth lksaMs ds lkFk

(fo|qrpqEcdh;) rjaxksa dk vk;ueaMyh; izlkj.k

,d vk;ueaMyh; èofud vk;ueaMyh; IykTek ds 

(electron) bysDVªkWu ?kuRo ds ekiu ds fy, cqfu;knh jsMkj 

rduhd dk iz;ksx djrk gSA (tks fd vk;u ?kuRo ds cjkcj 

gksrk gS tcfd vfèkdka'k IykTek rVLFk gS)A vk;ueaMyh; 

plasma dk fuekZ.k ml ÅtkZ }kjk gksrk gS tks fd lkSj ok;q 

d.kks a ds LFkkukarj.k ,oa lhèks fofdj.k }kjk mRiUu gksrh gS 

(eq[; :i ls ijkcSaxuh fdj.ksa ,oa x fdj.ksa)A lkSj mRltZu dk 

izR;sd ?kVd ,d fof'k"V ÅapkbZ ;k Åapkb;ksa dh Js.kh dh vksj 

tek gksus dh izo`fRr j[krk gS blfy, ,d {kSfrt startified 

ekè;e mRiUu gksrk gS tgka izR;sd ijr dqN dks.k] mPp ?kuRo 

,oa ifjHkk"; pkSM+kbZ ;k [kkdk j[krh gSA vk;fur ijr dk <kapk 

dHkh dHkh chapman function dk ladsr nsrk gS ftls yackbZ esa 

Åij ls ns[kus ls ijoy; dk vkHkkl gksrk gSA bu ijrksa dh 

ÅapkbZ 70 ls 300 fdeh gksrh gS ,oa ;g viuh viuh Åapkb;ksa 

ds vuqlkj D, E, F1 ,oe F2 ijrsa dgykrh gSA

1 Mhz ls 40 Mhz vko`fRr dh scanning ,oa foyac le; 

ds ekiu n~okjk ,d yEcor~ èofud electron ?kuRo vs ÅapkbZ 
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dh :ijs[kk iznku dj ldrk gSA ,slk blfy, laHko gksrk gS D;ksafd 

vk;ueaMyh; (PLASMA) IykT+ek dk (REFRACTIVE INDEX 

ELECTRON) viorZukad bysDVªku ds ?kuRo ij fuHkZj djrk gS 

tSlk fd lehdj.k 1 esa n'kkZ;k x;k gSA
2 2µ (h)=1-k (Ne/f )

3(where k = 80.5, N  is electrons/m , and f is in Hz e

3
[Davies, 1989; Chen, 1987]) (tgk¡  K=80.5, N= bysDVªku@lh  

,oa f H  esa gS)2

voxkz gh ,Va huk (dk.s k ,o a arrival ekiu d s fy;)s

(Plazma) IykTe+ k dh ioz f̀Rr egRoi.w k Z :i l s èkjrh d s pcaq dh; 

{k=s k ij fuHkjZ  djrh gAS  (refractive index) vioruZ kda  d s fy, m dh 

lfq oLrr̀ :i l s O;Rq ifRr Appleton lehdj.k e as nh tkrh g]S  tk s fd 

vk;ueMa yh; lpa j.k e as i;z kxs  dh tku s okyh vkèkkjHkrw  lehdj.kk as e as

,d gAS  ;g lehdj.k lkiQrkjS  ij ;g n'kkrZ k g S fd (refractive 

index) vioruZ kda  d s nk s eku gkrs  s g aS ftudk s vk;ueMa yh; j[s kh; 

èkozq .k rjxa  (wave) d s fonkj.k d s ifj.kkeLo:i nk s ?kVdk as e as ckVa k tk 

ldrk g S ftudk s lkèkkj.k ,o a vlkèkkj.k rjxa k as d s :i e as tkuk tkrk gAS  

;g ,d fHkUu idz kj d s rjxa  oxs  l s lpa kfjr gkrs h g S vr% nk s vyx 

vyx ifz rèofu;k as d s :i l s mifLFkr gkrs h gAaS  ;g nk s vyx vyx 

èkoqz .k d s :i e as inz f'krZ  gkrs h g aS yxHkx ck;h a rjiQ pØkdkj ,o a nk;h a

rjiQ pØkdkj tk s bUg as nk s rjxa k as d s :i e as vyx djrh g]aS  tc ilz kfjr 

vkof̀Rr bldh xfaq tr vkof̀Ùk ij (plasma) IykTe+ k dk s lpa kfyr dju s

d s fy, i;kIZ r gkrs h g S rc dyq  vkra fjd fu{kis  gkrs k gAS  (plasma 

resonant frequency) IYkkTe+ k vuuq knh vkof̀Ùk dk s dNq  fu;rkda  }kjk 

ifjHkkf"kr fd;k x;k gAS

2 2f  = (N  e /4      m)=kNp e 0 e

e = eqDr {ks=k dh fo|qr'khyrk ijUrq dsoy ,dpj

    - (the permittivity of free space, but only one  
                   variable).

N  - bysDVªku ?kuRo ,oa bysDVªkWu@eh [Chen, 1987]:e

-12 3,d typical f {ks=k esa (electron) bysDVªkWu 10  e/m  gS vr% 

(plasma) IYkkT+ek dh vko`fÙk 9 MHz gksxhA

µ dk eku lpa kfyr vkof̀Rr ij lehdj.k 1&1 l s 9MH  gkxs kA f 2

(plasma) IYkkTe+ k vkof̀Rr dh vkjs  c<r+ k gAS  lpa fjr rjxa  dk lkefw gd 

oxs  µ d s lekuiq krh gkrs k gAS  vr% µ = 0 ;g n'kkrZ k g S fd rjxa  Øe d s

fy, t:jr ij ena  gk s tkrh g]S  tk s fd Li"V :i l s fu{kis  d s

idz eueMa y dk dyq  vkUrfjd ijkoruZ  d s fy, vko';d gk s tkrk g S

tc rd fd ilz kfjr oxs  mYVk ugh a gk s tkrk gAS

vk;ueaMy dk dqy vkarfjd ijkorZu (Interned 

reflection) jsfM;ks vko`fRr ds èkkrq lrg ls ijkorZu 

(reflection) dh rjg gh gksrk gS ftlesa fd incident ÅtkZ dk 

iqu% fofdj.k (re radiation) ekè;e esa Lora=k bysDVªkWu 

(electrons) ds dkj.k gksrk gSA

vk;uksxzke

vkHkkj%&

mijksDr fo'ks"k midj.k dks LFkkfir djkus ,oa okafNr jkf'k 

miyCèk djus ds fy, iwjs jsfM;ks foKku izHkkx dh vksj ls funs'kd 

,uih,y  dks lknj lkHkkj! fgUnh esa ys[k dks vuqokn vkSj Vad.k 

ds fy, Le`fr frokjh dk èkU;oknA

pÎ
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jk"Vªh; èkqzoh; vuqlaèkku dk;ZØe ds lkefjd ,oa oSKkfud 

egRo dks è;ku esa j[krs gq, jk"Vªh; HkkSfrd iz;ksx'kkyk us izFke 

Hkkjrh; vaVkdZfVd vfHk;ku (1981) ls gh uk fliZQ viuk 

;ksxnku nsuk 'kq: dj fn;k Fkk cfYd vc rd pkj jk"Vªh; 

vaVkdZfVd vfHk;ku nyksa dk usr`Ro iz;ksx'kkyk ds pkj oSKkfudksa 

(MkW- ,- lsuxqIrk] MkW- ,-ds- gatqjk] MkW- ,l-Mh- 'kekZ ,oa MkW- #is'k 

,e- nkl) us fd;k gSA vc rd gq, 31 vaVkdZfVd vfHk;kuksa esa 

jk"Vªh; HkkSfrd iz;ksx'kkyk ds oSKkfudksa n~okjk nks egRoiw.kZ 'kksèk 

dk;ks± esa viuk ;ksxnku fn;k gSA ;s {ks=k gSa (1) tyok;q ifjorZu 

,oa ekuo thou ij blds udkjkRed izHkko rFkk (2) varfj{k 

ekSle ds cnyko vkSj èkzqoh; vk;ueaMy ij mlds iM+us okys 

izHkkoA

(1) tyok; q ifjoruZ  ,o a ekuo thou ij bld s udkjkRed iHz kko

fiNys 150&200 o"kks ± esa i`Foh ij tyok;q ifjorZu bruh 

rsth ls gqvk gS fd izk.kh o ouLifr txr dks bl cnyko ds 

lkFk lkeatL; cSBk ikus esa eqf'dy gks jgk gSA bl rF; dks 

è;ku esa j[krs gq, iz;ksx'kkyk ds oSKkfudks us vaVkdZfVd esa 

fiNys dbZ o"kks ± ls dkcZu MkbvkWDlkbM] feFksu] ukbVªl 

vkWDlkbM] ty d.k tSls xzhu gkml xSlksa dh c<+rh ek=k dk 

irk yxkus ds fy;s fofHkUu izdkj ds vkèkqfud oSKkfud 

midj.kks a n~okjk fujarj vkadM+ks a dks tek fd;k gS rFkk vkadM+ks a 

ds vè;;u ls LFkkfir fd;k gS fd i`Foh ds okrkoj.k esa xzhu 

gkml xSlksa dh ek=kk esa yxkrkj o`f¼ gqbZ gS ftlds dkj.k 

19oha lnh ds ckn ls i`Foh dh lrg dks ldy rkieku esa 

c<+ksrjh ns[kh tk jgh gSA rkieku esa o`f¼ vkxs pydj 

egkfouk'k dks vkdkj nsaxs vkSj o"kkZ ds pØ dks izHkkfor djsxsa 

ftlds dkj.k ck<+ ;k lw[ks dk [krjk c<+sxk rFkk èkq zoh; 

jk"Vªh; èkzqoh; vuqlaèkku dk;ZØe esa 
jk"Vªh; HkkSfrd iz;ksx'kkyk dk ;ksxnku

MkW #is'k ,e nkl

Xysf'k;jksa ds fi?kyus ls leqnz ds Lrj esa o`f¼ gksxhA leqnz ds 

Lrj esa o`f¼ gksus ds vusdkusd nq"ifj.kke lkeus vk,axs tSls 

rVh; {ks=kks a dh cckZnh] tehu dk ikuh esa tkuk] ck<+] feV~Vh 

dk vijnu] [kkjs ikuh ds nq"ifj.kke vkfnA blls rVh; thou 

vLr&O;Lr gks tk,xk] [ksrh] is; ty] eRL; ikyu o ekuo 

clko rgl ugl gks tk,xhA ,slh ifjfLFkfr;ksa ls fuiVus ds 

fy;s oSKkfudksa n~okjk vaVkdZfVd esa tqVk;h xbZ tkudkfj;k¡ 

dkiQh egRo j[krh gSA

(2) varfj{k ekSle ds cnyko vkSj èkqzoh; vk;ueaMy ij 

mlds iM+us okys izHkko

bl 'kksèk dk;Z dk izeq[k mís'; lw;Z esa fujarj vkus okys 

cnyko rFkk mlds dkj.k i`Foh ds vk;ueaMy esa iM+us okys 

izHkkoksa dk vè;;u djuk gSA bl dk;Z dks iwjk djus ds fy;s 

o"kZ 2009 esa jk"Vªh; HkkSfrd iz;ksx'kkyk us Hkkjr ds vaVkfVZdk 

fLFkr LFkk;h vuqlaèkku dsanz ¶eS=kh¸ esa ,d vR;kèkqfud 

varfj{k HkkSfrd iz;ksx'kkyk dh LFkkiuk fd;kA bl iz;ksx'kkyk 

esa fo'o dh vfr mUur fdLe dh vkèkqfud mPp vko`fr okys 

jMkj iz.kkyh (vk;ukslksans) dks yxk;k x;k gS tks fd fcuk #ds 

24 ?kaVs i`Foh ds vk;u eaMy ds ckjs esa tkudkjh nsrk gSA blds 

vfrfjDr ,d vkèkqfud th-ih-,l- fjlhoj rFkk jk"Vªh; 

HkkSfrd iz;ksx'kkyk n~okjk rS;kj fd;k x;k ,d vfr fuEu 

vko`fr fjlhoj dks Hkh yxk;k x;k gSA th-ih-,l- fjlhoj 24 

?kaVs L&cSaM ij gksus okys vk;ueaMy ds izHkkoksa dh tkudkjh 

nsrk gS] tks fd mixzg funsZf'kr ukSlapkyu esa gksus okys =kqfV dks 

Bhd djus esa enn nsrk gSA ogha vfr fuEu vko`fr fjlhoj dh 

enn ls gesa lw;Z esa gq, cnyko ds dkj.k vk;u eaMy ds 

fupys ijr ij gksus okys izHkko dh tkudkjh feyrh gSA
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fp=k&1% vaVkdZfVdk esa yxk vkèkqfud mPp vko`frokys 

jMkj iz.kkyh vkÕkukslksaMs

fp=k&2% Hkkjr n~okjk rS;kj vaVkdZfVdk esa rhljk LFkk;h 

vuqlUèkku dsanz ¶Hkkjrh¸

Double delta 

Antenna

 

NPL Hut -
 

II
 

uhps fp=k la- 3 esa fn[kk;s xbZ dqN ifj.kke ifjHkkf"kr djrs gSa 

fd lw;Z n~okjk mRlftZr mPp ÅtkZ okys d.k i`Foh ds èkzqoh; 

vk;u eaMy dks vR;kfèkd izHkkfor djrs gSa tks fd ,d igyk 

ladsr nsrk gh fd lw;Z esa gq, cnyko dk izHkko i`Foh ds vU; Hkkxksa 

ds mIij vofLFkr vk;u eaMy ij Hkh dqN le; i'pkr gks 

ldrk gSA vr% ge èkqzoh; vk;u eaMy dh yxkrkj fuxjkuh djds 

,d vPNk iwokZuqeku iz.kkyh dk xBu dj ldrs gSaA

fp=k&3% lw;Z n~okjk mRlftZr mPp ÅtkZ okys d.kksa dk èkzqoh; 

vk;u eaMy ij izHkko

Jh oh- ds- dkSf'kdk] iz'kklu fu;a=kd] fnukad 27-06-2013 dks 

vk;ksftr jktHkk"kk dk;Z'kkyk esa O;k[;ku nsrs gq,

fo'o ekfidh ,oa izkS|ks;ksfxdh fnol fjiksVZ

jk"Vªh; HkkSfrd Ikz;ksx'kkyk jktHkk kk fgUnh ds iz;ksx dks 
c<+kok nsus ds fy, lrr~ iz;Ru'khy gS] ftl ds varxZr 
iz;ksx'kkyk ds oSKkfudksa@deZpkfj;ksa ds fy, izR;sd frekgh esa 
mi;ksxh fo"k;ksa ij vk/kkfjr O;k[;ku@dk;Z'kkyk dk 
vk;kstu fd;k tkrk gS A iz;ksx'kkyk esa jktHkk"kk uhfr ds 
izHkkoh dk;kZUo;u gsrq fnukad 27 twu] 2013 dks iz'kklu ds 
vf/kdkfj;ksa@deZpkfj;ksa ds fy, ^ljdkjh dk;kZy;ksa esa 
fgUnh dk iz;ksx & dfBukb;ka ,o lek/kku* fo"k; ij ,d 
dk;Z'kkyk dk vk;kstu fd;k x;k] ftlesa Jh fot; dqekj 
dkSf'kdk] iz'kklu fu;a=d us nSfud ljdkjh dkedkt esa 
jktHkk"kk fgUnh ds iz;ksx esa vkus okyh dfBukb;ksa ij vius 
fopkj O;Dr fd, vkSj mudk lek/kku Hkh izLrqr fd;kA Jh 
dkSf'kdk us mifLFkr lnL;ksa ls O;fDrxr Lrj ij ppkZ dh o 
mUgsa fgUnh esa vf/kd ls vf/kd dk;Z djus ds fy, izsfjr o 
izksRlkfgr fd;kA lkFk gh] mudh 'kadkvksa dk fuokj.k Hkh 
fd;kA bl izdkj ;g dk;Z'kkyk vius mn~ns'; esa lQy jgh A 

"

O;k[;ku
Lkjdkjh dk;kZy;ksa esa fgUnh dk iz;ksx & dfBukb;ka o lek/kku
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ok;qeaMy esa rSjrs gq, NksVs&NksVs Bksl o nzO; d.kksa dks ok;qèkaqèk 

(Aerosol) dgk tkrk gSA bu ok;qèkaqèkksa dk vkdkj yxHkx 0-002 

µm ls 100 µm rd ekuk tkrk gSA ok;qèkaqèk lw;Z ds izdk'k dk 

ok;qeaMy esa izdh.kZu (scattering) o vo'kks"k.k (absorption) 

djrs gSa rFkk i`Foh ds fofdj.k larqyu (radiation balance) esa 

egRoiw.kZ Hkwfedk fuHkkrs gSaA blds vykok ok;qèkaqèk cknyksa ds 

fuekZ.k izfØ;k esa DykmM daMUls'ku U;wfDy;kbZ dk dk;Z djrs gSaA 

bl izdkj ;s cknyksa ds fuekZ.k ls ysdj thoudky rFkk cknyksa ls 

gksus okyh o"kkZ dks Hkh izHkkfor djrs gSaaA

vkèkqfud ;qx esa vkSn~;ksfxd fodkl] Rofjr 'kgjhdj.k o 

tula[;k o`f¼ ls ok;eaMyh; iznw"k.k esa o`f¼ gqbZ gSA oSKkfudksa dk 

;g vuqeku gS fd ok;qèkaqèk dh izdk'k vo'kks"k.k izo`fRr esa o`f¼ 

gksus ls ekulwu ls gksus okyh o"kkZ ds iSVuZ esa ifjorZu gqvk gSA

i`Foh ij ,f'k;kbZ egkn~ohi fofoèk izdkj ds ok;qèkqaèkksa dk ,d 

fo'kky Lkzksr gSA ;s ok;qèkqaèk ;krk;kr ds okguksa ls] vkSn~;ksfxd 

iznw"k.k] ck;ksekl ngu o [kfut èkwy (mineral dust) vkfn ls 

mRiUu gksdj ,d tfVy feJ.k cukrs gSaA bl feJ.k esa eq[;r% 

lYisQV] ukbVªsV] tSfod dkcZu (OC)] CySd dkcZu o [kfut èkwy 

bR;kfn gksrs gSaA ;g ok;qèkqaèk viuh fofoèk jklk;fud] HkkSfrd o 

izdkf'kd xq.kèkeks± (optical properties) ds dkj.k i`Foh ds 

fofdj.kh iz.kksnu (radiative forcing) o tyok;q dks izHkkfor 

djrs gSaA

m".kdfVcaèkh; izns'kksa (tropical regions) esa laoguh 

vLFkkf;Rork (convective instability) ds dkj.k ;s ok;qèkaqèk o 

CySd dkcZu i`Foh lrg ls ÅapkbZ dh vksj foLFkkfir gks tkrs gSa 

vkSj fofdj.kh iz.kksnu dh izo`fr esa i`Foh dh lrg dh vis{kk 

Å¡pkbZ ij cnyko gks tkrk gSA

gky gh esa] ekWMy vkèkkfjr vè;;u ls ;g ns[kk x;k gS 

fd ok;qèkq aèkks a dh ijr fgeky; o xaxk flaèkq eSnkuksa ds Åij 

ges'kk cuh jgrh gSA CALIPSO (DykmM ,sjkslksy fyMkj ,aM 

fyMkj (LIDAR) n~okjk ok;qèkaqèk rFkk cknyksa dk vè;;u

MkW- Hkqou pUnz vk;Z] v#.k dqekj] MkW- jkèkkÑ".ku ,l- vkj-

nsos'k dqekj 'kqDyk] Vh- ukjk;.kuu] ih-ds- nqcs
ikliQkbUMj lSfVykbV vksctjsos'kUl) ds fyMkj Øeoh{k.k 

(LIDAR scan) ls ;g ik;k x;k gS fd èkwy o blds lkFk 

feyh gqbZ CySd dkcZu dh ijr fgeky; o nf{k.kh ,oa iwoZ 

,f'k;k ds vfèkdrj Hkkxksa esa VªksiksLisQ;j (troposphere) esa 

yxHkx 4 ;k 5 fdyksehVj rd iQSyh gqbZ gSA bl ijr ds izdk'k 

vo'kks"k.k ls Åijh VªksiksLisQ;j dk rkieku c<+rk gS vkSj blds 

iQyLo:i VªksiksLisQ;j esa ,d rkiØe vlaxfr (temperature 

anomaly) iSnk gks tkrh gSA ;g rkiØe vlaxfr mRrj nf{k.kh 

ifjlapj.k (meridional circulation) dk izoèk Zu 

(amplification) djrh gS rFkk fgUn egklkxj ls vfèkd ueh 

dks [khaprh gSA ftlds iQyLo:i fgeky; {ks=k ds VªksiksLisQ;j 

esa xje o vfèkd ueh ls ekulwu izfØ;k vfèkd l'kDr gksrh 

gSA bl izfØ;k ls c`gr iSekuk ifjlapj.k (large scale 

circulation) vkSj o"kZ.k iSVuZ (precipitation pattern) ds 

izHkkfor gksus ls dgha ij vfèkd o"kkZ o dgha ij lw[kk iM+us 

dh vko`fr esa o`f¼ gks jgh gSA

fyMkj] ok;qèkaqèk o cknyksa dh lajpuk ds vè;;u ds fy, 

,d vkèkqfud midj.k gSA fiNys 50 lkyksa esa cgqr rsth ls fyMkj 

rduhdksa dk vkfo"dkj gqvk gSA ,sjkslksy o cknyksa ds vè;;u ds 

fy, eq[;r% i'p izdh.kZu (backscattering) fyMkj] jeu 

fyMkj rFkk mPp LisDVªe foHksnu fyMkj (high spectral 

resolution LIDAR)] fMiksfyjkbts'ku] fyMkj (depolarization 

LIDAR) vkfn iz;ksx esa yk;s tkrs gSaA i'p izdh.kZu fyMkj ls 

,sjkslksyksa ds vk;rfud i'p izdh.kZu xq.kkad (volume 

backscatter coefficient) ds ÅèokZèkj izksiQkby (vertical 

profile) dk vkdyu fd;k tkrk gSA jeu o mPp LisDVªe foHksnu 

fyMkj ls Lora=k :i ls vyx vyx foyksi xq.kkad (extinction 

coefficient) rFkk i'p izdh.kZu xq.kkad (backscattering 

coefficient) dk vkdyu fd;k tkrk gSA foyksi xq.kkad o i'p 

izdh.kZu xq.kkad ds vuqikr dks fyMkj vuqikr (LIDAR ratio) 

dgrs gSaA fyMkj vuqikr rFkk fMiksfyjkbts'ku vuqikr 
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(depolarization ratio) ls ,sjkslksyksa ds vfHky{k.k xq.kèkeZ ds ckjs 

esa vkdyu fd;k tkrk gSA T;knk fyMkj vuqikr ;g fn[kkrk gS fd 

,sjkslksy dk izHkko izdk'k vo'kks"k.k gS ;kfu ;s ,sjkslksy CySd 

dkcZu ;k ,sls inkFkks± ls cus gSa tks izdk'k dk vo'kks"k.k djrs gSaA 

fMiksfyjkbts'ku vuqikr ls ;g Kkr gksrk gS fd ,sjkslksy èkwy ds 

d.k gSa ;k nzO; inkFkZ ls cus gSaA

fyMkj midj.k esa LASER ls ,d rjaxnSè; (wavelength) 

ij cgqr de le;kofèk dh fofdj.k iYl ok;qeaMy esa Hksth tkrh 

gS vkSj ok;qeaMy esa mifLFkr ok;qèkqaèk o xSlsa bl fofdj.k iYl dk 

izdh.kZu djrh gSaA ,sjkslksyksa ,oa xSl v.kqvksa n~okjk i'p izdh.kZu 

izdk'k dks VsysLdksi esa ,df=kr fd;k tkrk gSA bl izdk'k dks ,d 

mfpr fMVsdVj (detector) n~okjk ekik tkrk gS vkSj bysDVªksfud 

ladsr (signal) izfØ;k ls ok;qèkqaèkksa ds izdkf'kr xq.kèkeZ dk 

vè;;u fd;k tkrk gSA jk"Vªh; HkkSfrd iz;ksx'kkyk esa LFkkfir 

fyMkj (fp=k 1) dk ;kstukc¼ vkjs[k (schematic diagram) 

rFkk bl fyMkj ls fy, x;s cknyksa ds Nk;kfp=k (fp=k 2) rFkk 

fMiksfyjkbts'ku js';ks ds ÅèokZèkj forj.k dks izLrqr fd;k x;k gS] 

tks ;g n'kkZrk gS fd jkr ds le; fLFkj ok;qeaMy esa djhc 1 

fdyksehVj dh Å¡pkbZ rd èkwy ds d.k fLFkr gSA ;g fyMkj 532 

uSuksehVj rjaxnSè;Z ij dk;Z djrk gSA

ckjgoh iapo"khZ; ;kstuk ds varxZr ,d vR;kèkqfud jeu 

fyMkj LFkkfir djus dh ;kstuk gSA ;g fyMkj 355 usuksehVj 

rjaxnSè;Z ij dk;Z djsxkA bl jeu fyMkj dk mi;ksx fgeky; 

{ks=k esa cknyksa rFkk ok;qèkq aèkks a ds izdkf'kd xq.kèkeZ ds vè;;u 

esa fd;k tk,xkA bl izdkj ;g vè;;u ml {ks=k esa ekulwu o 

tyok;q dh cnyrh gqbZ izo`fr ds vè;;u esa lgk;d gksxkA

fp=k 1% fyMkj dk ;kstukc¼ vkjs[k fp=k 2% fyMkj n~okjk izkIr jkf=kdkyhu fMiksfyjkbts'ku 

vuqikr dk ÅèokZèkj IykWV

,uih,y esa vfrfFk O;k[;ku 

Ø-l- fnukad vfrfFk oDrk fo"k;@'kh"kZd

¼01 tuojh ls 30 twu] 2013 rd½

1 10-01-2013 Ikzks- txnh'k ,l ewMsjk vkf.od Lrj ij fLiu fQYVfjax]
,e vkbZ Vh] dSfEczt] ,u ,] ;w ,l , vkarfjd fofu;e vU;ksU; fØ;k

¼fof'k"V oSKkfud O;k[;ku½
2 15-02-2013 Ikzks- DykWl ;qaxeSu] Ikjekf.od rqY;rk vfrØe.k ds 

xzksfuUtsu fo'ofo|ky;] uhnjyS.M ekiu ,oa ijekf.od ?kM+h esa ,d
+nksyd ds :i esa ,dy Ra  vk;u 

¼fof'k"V oSKkfud O;k[;ku½
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egkuxj fnYyh esa uxjh; Å"ek n~ohi dk vè;;u

uxjh; Å"ek n~ohi xzkeh.k ifjos'k dh rqyuk esa 'kgjh {ks=kksa esa 

vfrfjDr rkieku dk o.kZu djrk gSA uxjh; Å"ek n~ohi yxkrkj 

c<+rs gq, 'kgjhdj.k vkSj vkSn~;ksxhdj.k rFkk 'kgjh {ks=kksa esa gks jgs 

okrkoj.k vkSj lrg la'kksèku ds iQyLo:i gksus okyk ,d 

vupkgk tyok;q ifjorZu gS tks fd 21oha 'krkCnh esa euq"; ds 

le{k lcls izeq[k leL;kvksa esa ls ,d cu pqdk gSA Hkwfe mi;ksx 

,oa Hkwfe vkoj.k ifjorZu ds rgr Mkej lrgksa n~okjk feV~Vh ds 

vkoj.k dk izfrLFkkiu vkSj ifjogu okf.kfT;d] vkoklh; rFkk 

vkS|ksfxd {ks=kksa esa ekuo tfur Å"ek mRltZu blds eq[; dkjd 

ekus tkrs gSaA xzh"e ½rq esa uxjh; Å"ek n~ohi dh otg ls ok;q 

okrkuqdwyu ds fy, vR;fèkd ÅtkZ dh vko';drk gksrh gS 

ftlls fd ok;qeaMy esa vfèkd Å"ek ds lkFk&lkFk vfèkd xzhu 

gkml xSlksa ,oa vU; iznw"kdksa dk Hkh mRltZu gksrk gS vkSj blls 

tyok;q ifjorZu ds lkFk&lkFk ok;q dh xq.koRrk esa Hkkjh fxjkoV 

vkrh gSA blds izfrdwfyr i;kZoj.k ,oa vkfFkZd izHkkoksa dks ns[krs 

gq, egkuxj fnYyh esa ,d varj&'kgjh; Å"ek n~ohi ij vè;;u 

fd;k tk jgk gSA

bl vè;;u esa fnYyh esa varj&'kgjh; uxjh; Å"ek n~ohi 

(UHI) dk o.kZu djus ds fy, nks lky (2011&2011) dh 

vofèk ds fy, fnYyh ds nks {ks=kksa liQnjtax ,oa jk"Vªh; HkkSfrd 

iz;ksx'kkyk ds ekSle foKkuh; vkadM+ksa dk bLrseky fd;k x;k gSA 

uxjh; Å"ek n~ohi rhozrk (UHII) dks liQnjtax ,oa jk"Vªh; 

HkkSfrd iz;ksx'kkyk ds ok;qeaMyh; rkieku ds varj ds :i esa 

n'kkZ;k x;k gSA ;s vkadM+s crkrs gSa fd 2010 ,oa 2011 esa 

liQnjtax esa vkSlr okf"kZd uxjh; Å"ek n~ohi Øe'k% 1.6ºC 

vkSj 1.4ºC jgkA 'khr vkSj xzh"e ekl dh rqyuk esa vkSlr ekSleh 

uxjh; Å"ek n~ohi dk ifjek.k ekulwu eghuksa (twu&tqykbZ) esa 

de ik;k x;kA tSlk fd fp=k 1 ds vuqlkj uxjh; Å"ek n~ohi dh 

rhozrk dh fnupj izo`fr ls iznf'kZr gS fd vkSlr izfr ?kaVk UHII 

lcls vfèkd (2.4ºC) izkr%dkyhu le; (08:00-09:00 cts) 

esa ik;h x;h tks fd fnu ds le; ?kVrs gq, laè;k le; 

(1500&1800 cts) dks vius U;wure Lrj (0.9ºC) rd igqap 

xbZA dqy feykdj fnu ds le; UHII jkr ds le; ls T;knk ik;k 

x;k gSA

fp=k 1% lky 2010 vkSj 2011 esa uxjh; Å"ek n~ohi 

rhozrk dh fnupj izo`fRr

ifj.kke n'kkZrs gSa fd liQnjtax esa uxjh; Å"ek n~ohi 

mifLFkr gS ftldk eq[; dkj.k gS jk"Vªh; HkkSfrd iz;ksx'kkyk dh 

rqyuk es liQnjtax esa de ouLifr lrg dh mifLFkfr vkSj bl 

rF; dks fliZQ Hkwfe mi;ksx ,oa Hkwfe vkoj.k ds uD'ks gh ugha 

cfYd IRS-P6 mixzg ds LISS-IV laosnd ls izkIr lwpuk ls 

cuk;s x;s ,uMhohvkbZ (Normalized Difference Vegetation 

Index) Nk;kfp=k Hkh lkfcr djrs gSaA Hkwfe mi;ksx ,oa Hkwfe 

vkoj.k ds uD'kksa ds vuqlkj liQnjtax {ks=k (17-9%) ds 

eqdkcys ,uih,y {ks=k esa izfr'kr ouLifr {ks=k (60-6%) T;knk 

gS] ogha izfr'kr vikjn'khZ lrg ,uih,y {ks=k (39-3%) ds 

eqdkcys liQnjtax {ks=k (82-1%) esa dgha vfèkd gS (fp=k 2)A 

NDVI ds urhts (fp=k 3) Hkh bl fn'kk esa vkSj jks'kuh izdkf'kr 

djrs gq, fn[kkrs gSa fd ,uih,y {ks=k esa vfèkdre NDVI la[;k 0-

24 tcfd liQnjtax esa ;g la[;k ek=k 0-01 gSA NDVI ds 

ldkjkRed eku ouLifr vkoj.k dh mifLFkfr dh vksj ladsr gSaA 

usgk ;kno ,oa MkW- {ksesUnz 'kekZ
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blfy, Hkwfe mi;ksx i¼fr vkSj NDVI nksuksa gh bl ckr dk 

leFkZu djrs gSa fd de ouLifr doj vkSj vfèkdre fufeZr {ks=k 

okys ,d 'kgjh bykds esa UHI dh laHkkouk vfèkd gksrh gSA ;g 

UHI ok;qeaMyh; jklk;fud fØ;kvksa ij izHkko Mkyrh gS vkSj 

UHI dk fofHkUu ok;qeaMyh; jlk;fud izfØ;kvksa ij izHkko dk 

vUos"k.k fd;k tk jgk gSA

fp=k 2% ,uih,y vkSj liQnjtax {ks=kksa ds vkl ikl dk 
Hkwfe mi;ksx ,oa Hkwfe vkoj.k uD'kkA

fp=k 3% ,uih,y vkSj liQnjtaxt {ks=kksa esa ouLifr 
forj.k dk lwpdkad fn[krs gq, NDVI Nk;kfp=kA
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fnYyh ds ySaMfiQy ls ehFksu ,oa vU; xSlkas ds 
mRltZu rFkk ÅtkZ mRiknu {kerk dk vkdyu

ehFksu ,d egRoiw.kZ xzhu gkml xSl gS D;ksafd bldk 

ok;qeaMy fuokl le; 12±3 o"kZ dk gSA lkS lky dh le; vofèk 

ds nkSjku ehFksu dh Xykscy okfe±x {kerk 25 gSA ehFksu mRltZu ds 

fofHkUu ekuotfur L=kksr gSaA ySaMfiQy muesa ls izeq[k lzksr gSA 

'kgjh vkcknh ds lkekftd&vkfFkZd fodkl ds lkFk uxjikfydk 

Bksl vif'k"V (MSW) dk Hkh T;knk mRiknu gks jgk gSA 'kgjh 

{ks=kksa esa mRiUu MSW eq[; :i ls tehu ds fupys {ks=kksa esa tek 

fd;k tkrk gS ftls ySaMfiQy dgrs gSaA tc MSW ySaMfiQy esa Hkjk 

tkrk gS rks mldk tSoh; ?kVd fo?kfVr gks tkrk gS rFkk mRikn 

Lo:i ehFksu fudyrk gSA oSf'od Lrj ij ehFksu dk mRiknu 

550±105 fefy;u Vu vuqekfur gS ftlesa ls 16 ls 22 fefy;u 

Vu ehFksu mRiknu esa ySaMfiQy dh Hkxhnkjh gSA ehFksu dh mPp 

GWP ds vykok] ;g ÅtkZ dk Hkh ,d Jksr gSA

jk"Vªh; HkkSfrd iz;ksx'kkyk dbZ o"kks± ls fnYyh fLFkr rhuksa 

ySaMfiQy tSls xkthiqj (GL)] Hkylok (BL) vkSj vks[kyk 

(OL) ls ehFksu vkSj vU; ySaMfiQy xSlksa (CO , N O bR;kfn) dk 2 2

mRltZu dk vkdyu djrh vk jgh gSA ;g ik;k x;k gS fd ehFksu 

,oa vU; xSlksa ds mRltZu dh ek=kk esa LFkkuh; ,oa ekSleh ifjorZu 

egRoiw.kZ Hkwfedk fuHkkrs gSa (lkj.kh 1)A ;s Hkh vè;;u fd;k x;k 

gS fd fnYyh ds ySaMfiQy ls mRlftZr ehFksu ls ÅtkZ mRiknu dh 

{kerk fdruh gSA

Hkkjr esa MSW ds dkcZfud ?kVdksa ds fudyus okyh ehFksu 

ls ÅtkZ cukus ds dqN iz;kl igys gh 'kq: fd, tk pqds gSaA 

i;kZoj.k ds vuqdwy dpjs ls ÅtkZ mRiknu rduhd ,d ,slk 

mik; gS ftlls ok;qeaMy esa GHG ds mRltZu dks de fd;k tk 

ldrk gSA Hkkjr esa ÅtkZ mRiknu ds fy, eq[;r% 4 rduhdksa dk 

mi;ksx fd;k x;k gSA tSls dh O;qRiUu (RDF)] 

tSfodehFk suhdj.k (biomethanation)] HkLehdj.k 

(incineration) vkSj xSlhdj.k (gasification)A RDF fVfd;k 

(pallet) vius mPps dSyksjh eku (0-145 fdyksokV@ fdyksxzke) 

dh otg ls dks;ys ls vfèkd dq'ky b±èku gS] ;g fctyh mRiknu 

lfgr dks;yk vkèkkfjr rkih; x`g ds fy, ,d lkiQ] ÅtkZ dq'ky] 

i;kZoj.k vuqdwy oSdfYid b±èku gSA

tfS odehFkus hdj.k ,d vtfS od (anaerobic) ifz Ø;k g S tk s

yMaS fiQy l s xlS  as mRiUu djrk g S ftle as 50&60 ifz r'kr ehFkus  gkrs k gAS  

,ls k vueq ku fd;k x;k g S fd Hkkjrh; MSW l s tfS odehFkus hdj.k 

}kjk ,d D;fw cd ehVj ck;kxs lS  l s 0-075 fdyk s okV Åtk Z mRiUu dh 

tk ldrh gAS  vH;kl e]as  yxHkx 65&80% Åtk Z Å"ek d s :i e as ikz Ir 

dj ldr s g]aS  tk s fd iRz ;{k :i l s rkih; i;z kxs k sa d s fy, ;k Hkki 

Vjckbu tujVs j l s fon;~ rq  mRiknu d s fy, mi;kxs h gAaS  ,ls k vueq ku 

fd;k x;k g S fd MSW l s Hkkjr e as yxHkx 3000 exs kokV rd fon;~ rq  

2020 rd mRiUu dh tk ldrh gAS  2005 rd xlS hdj.k ij vkèkkfjr 

Hkkjr e as 27 dpjk as l s Åtk Z xg̀ fofHkUu 'kgjk as e as LFkkfir fd, x, g aS

ftudh dyq  {kerk 45-5 exs kokV gAS  bl vè;u e as ; s vkdyu fd;k 

x;k g S fd fnYyh d s rhuk as yMaS fiQy tlS  s GL, BL vkjS  vk[s kyk e sa

fofHkUu rduhdh fodYik as ij vkèkkfjr dpjk l s Åtk Z (WTE) 

mRiUu dju s dh {kerk gAS  iow  Z vkdyu d s vulq kj fnYyh d s yMaS fiQy 

l s 0-01 fefy;u Vu ehFkus  ifz ro"k Z mRlftrZ  gkrs h g S ftl s mi;Dq r 

lkj.kh 1% ySaMfiQy ls ekSleh ehFksu mRltZu nj
–2 –1ekSleh ehFksu mRltZu ij (mg m h )

ySaMfiQy 'khrdky xzh"edky ekulwu vkSlr mRltZu nj

G 1197-0±325.4 3617.5±994.4 918.6±199.4 1911.0±506.4

BL 2201.0±472.1 3006.2±1021.3 833.7±294.5 2013.6±596.0

OL 1411.3±404.4 1154.3±393.8 557.5±122.8 1041.0±307.0

eksuksthr pØorhZ ,oa MkW- {ksesUnz 'kekZ
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dpjk l s Åtk Z ikz nS ;~ kfs xdh d s i;z kxs  no~ kjk de djd s Åtk Z d s ,d 

mi;kxs h Lkkz rs  d s :i e as i;z kxs  fd;k tk ldrk gAS

fnYyh ds rhuksa ySaMfiQy ls ehFksu mRltZu ds vè;;u gsrq 

USEPA Land GEM ekWMy (version 3.02, USEPA) iz;ksx 

fd;k x;k gS ,oa MSW jpuk fo'ys"k.k vkSj dpjs ds fofHkUu 

izdkj dh dSyksjh eku fo'ys"k.k dk vè;;u fd;k x;k gS ftlls 

fuEufyf[kr ifj.kke izkIr fd;k x;k gS%

vè;;u ds vuqlkj fnYyh ls o"kZ 2011&12 esa 11000TPD 

MSW iSnk gqvk gS ftlesa ls 4000&5000 TPD MSW rhukas 

ySaMfiQy rd igq¡prk gSA

rhuksa ySaMfiQy GL, BL vkSj OL ls xSlhdj.k@mRrkivi?kVu 

(pyrolysis) rduhd n~okjk Øe'k% 17&32] 16&29 rFkk 

11&25 MW ÅtkZ izfrfnu mRikfnr dh tk ldrh gSA

O;qÙkiUu (RDF) izfØ;k ls Øe'k% 9&19] 8&18 rFkk 6&15 

MW ÅtkZ izfrfnu GL, BL vkSj OL ls mRikfnr dh tk 

ldrh gSA

HkLehdj.k ikz nS ;~ kfs xdh l s Åtk Z mRiknu GL, BL vkjS  OL l s

Øe'k% 8&24] 7&12 rFkk 7&19 MW ifz rfnu fd;k tk ldrk gAS

t

t

t

t

t tSfodehFksuhdj.k izfØ;k ls ÅtkZ mRiknu GL, BL vkSj OL 

ls Øe'k% 3&10] 3&8 rFkk 2&8 esxkokV izfrfnu fd;k tk 

ldrk gSA

fu"d"kZ

MSW ehFksu mRltZu dk ,d egRoiw.kZ L=kksr gS ftls ,d 

l{ke ÅtkZ L=kksr ds :i esa bLrseky fd;k tk ldrk gS tks fd 

tyok;q ifjorZu 'keu ds iz;klksa esa ,d egRoiw.kZ ;ksxnku lkfcr 

gks ldrk gSA

MSW dk jpuk fo'y"s k.k dju s d s ckn ;g irk pyk g S fd rjq ra  

fo?kVuh; inkFk Z bld s iez [q k ?kVd g]aS  ftld s ckn iuq pÑZ r inkFk Z vkjS  

èkhj&s èkhj s fo?kVuh; inkFk Z gAaS  ;g Hkh ik;k x;k g S fd dyq  iuq pÑZ r 

inkFkk ±s e as l s 50 ifz r'kr ek=kk MSW l s yMaS fiQy rd igp¡q u s e as gVk;k 

tk pdq k gkrs k gAS  bl idz kj] xlS hdj.k@ mRrkivi?kVu (pyrolysis) 

ikz nS ;~ kfs xdh dh Åtk Z mRiknu {kerk lcl s T;knk g S (17&32] 16&29 

vkjS  11&25 exs kokV ifz rfnu Øe'k% rhuk as yMaS fiQy l)s  ijra  q dNq  

dkjdk as tlS &s LFkkiuk ykxr] lg&mRikn dk icz èa ku] i;koZ j.k fu;ek as

vkfn tlS  s vU; dkjdk as dk vè;;u djd s dpjk l s Åtk Z ikz nS ;~ kfs xdh 

d s fy, lcl s O;ogkfjd ikz nS ;~ kfs xdh dh igpku grs  q fopkj fd;k 

tkuk vko';d gAS

O;k[;ku

jktHkk"kk foHkkx] x`g ea=ky;] Hkkjr ljdkj ds 

fn'kk&funsZ'kks a dk vuqikyu lqfuf'pr djrs gq, iz;ksx'kkyk 

ds oSKkfudksa ds fy, ̂iksiqyj lkbal* ij fnukad 29 tuojh] 

2013 dks Vh bZ lh dkaÝsal&:e esa ,d O;k[;ku dk 

vk;kstu fd;k x;kA vkeaf=r oDrk Mk- eukst dqekj 

iVSfj;k] funs'kd@oSKkfud&,Q] jk"Vªh; foKku ,oa 

rduhd lapkj ifj"kn~] foKku ,oa izkS|ksfxdh foHkkx] Hkkjr 

ljdkj us ^foKku vkSj lekt lEcU/k&oSKkfudksa dh 

Hkwfedk* (Connecting Science to Public–A Scientist 

Agenda) fo"k; ij O;k[;ku fn;kA Mk- iVSfj;k us mifLFkr 

oSKkfud leqnk; dks lEcksf/kr djrs gq, dgk fd ^tu 

Hkkxhnkjh okys yksdra= esa ns'k ds lexz fodkl ds fy, 

foKku fo"k;ksa ds lkFk&lkFk lekt ds fy, vko';d 

fo"k;ksa ij [kkst djds tkudkjh nsuk oSKkfudksa dk 

mŸkjnkf;Ro gSA tu lapkj ek/;eksa esa oSKkfud eqn~nksa ij 

xgu] fo'ys"k.kkRed vkSj jkspd fo"k; oLrq dks i;kZIr 

LFkku fn, tkus dh vko';drk gS rkfd tu lkekU; dks 

oSKkfud n`f"V ls tkx:d vkSj vkpkj&O;ogkj esa 

foosdiw.kZ vkSj oSKkfud izo`fŸk ls ifjiw.kZ cuk;k tk lds A 

Mk- iVSfj;k us mifLFkr Jksrkvksa }kjk iwNs x, iz'uksa ij Hkh 

vius fopkj j[ksA bl izdkj ;g O;k[;ku vius mn~ns'; esa 

vR;ar lQy jgk A
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Hkkjr esa ÅtkZ {ks=k n~okjk xzhu gkml 
xSlksa ds mRltZu dk vkdyu

iwoZ vkS|ksfxd dky ls okrkoj.k esa xzhu gkml xSl dh c<+rh 

lkan~rk ds dkj.k tyok;q ifjorZu ,d xaHkhj oSf'od i;kZoj.k ds 

eqís ds :i esa mHkjk gS vkSj lqèkkjkRed dkjokbZ ds fy, ekuo tkfr 

ds fy, pqukSrh cu x;k gSA xzhu gkml xSl mRltZu ds fy, 

eq[;r% tula[;k o`f¼] vkS|ksxhdj.k vkSj ÅtkZ ds fujarj c<+rs 

mi;ksx vkfn izeq[k dkj.k gSaA fo'ks"k :i ls Hkkjr tSls fodkl'khy 

ns'kksa esa uxjhdj.k xzhu gkml xSlksa ds mRltZu dk ,d izeq[k 

dkj.k gSA c<+rh tula[;k vkSj uxjhdj.k ds dkj.k Hkkjr esa 

fon~;qqr vkSj ifjogu dh ekax fujarj c<+rh tk jgh gS ftlds dkj.k 

ÅtkZ {ks=k xzhu gkml xSl mRltZu dk izeq[k dkj.k gS ftlesa 

fon~;qr mRiknu vkSj ifjogu izeq[k mRltZu lzksr gSaA Hkkjr esa dqy 

xzhu gkml xSlkas ds mRltZu esa 71 izfr'kr Hkkxhnkjh ÅtkZ dh gS 

ftlesa 65 izfr'kr fon~;qr mRiknu rFkk 12 izfr'kr ifjogu lzksrksa 

ls gksrk gSA jk"Vªh; HkkSfrd iz;ksx'kkyk esa Hkkjr ds fofHkUu {ks=kksa ls 

xzhugkml xSlksa ds mRltZu dk vè;;u vkbZihlhlh (IPCC) 

n~okjk fn;s x, vkbZihlhlh 2006 izfofèk (IPCC 2006 

Methodology) dk iz;ksx djds fd;k x;k gSA

fon~;qr mRiknu ls xzhu gkml xSl dk mRltZu

Hkkjr esa rkih; fon~;qr x`gksa dh o"kZ 2010 esa fon~;qr mRiknu 

{kerk 163669-8 esxkokV Fkh] ftlesa dqy b±èku dh [kir dk 90 

izfr'kr fgLlk dks;ys dh [kir dk gSA Hkkjr esa dqy 105 rkih; 

fon~;qr x`g gS ftuesa ls 81 fon~;qr x`gksa ds vè;;u ls Kkr gksrk gS 

fd fon~;qr dh c<+rh ekax dh iwfrZ djus gsrq dks;ys dh [kir c<+ 

dj lky 2001&2002 ds 225774 gtkj Vu ls lky 2009@10 esa  

388342 gtkj Vu gks x;k gSA ftlds dkj.k dkckZu MkbvkWDlkbM 

(Co ) dk mRltZu c<+ dj 443 fefy;u Vu ls 653 fefy;u Vu 2

gks x;k gS] ehFksu (Ch ) dk mRltZu 0-005 fefy;u Vu ls 0-4

007 fefy;u Vu vkSj ukbVªl vkWDlkbM (N O) dk mRltZu 0-2

007 fefy;u Vu ls c<+dj 0-011 fefy;u Vu rd lu~ 2000 ls 

2009 ds eè; c<+ x;k gS (fp=k 1)A

fp=k 1% xzhu gkml xSlksa dk mRltZu fon~;qqr mRiknu {ks=k ls

Hkkjrh; ifjogu {ks=k ls xzhu gkml xSlksa dk mRltZu

Hkkjr dk ifjogu {ks=k oSf'od Lrj ij ,d cgqr cM+k ra=k gS 

tks fd ifjogu ds fofHkUu ekè;eksa ls cuk gqvk gS tSls lM+d] 

jsy] ok;q vkSj tyh; ekè;e ftlus ,d LFkku ls nwljs LFkku ij 

ifjxeu dks vR;ar ljy cuk fn;k gSA Hkkjr ds ldy ?kjsyw mRikn 

esa ifjogu {ks=k dh Hkkxhnkjh 5-7 izfr'kr 1999@2000 esa Fkk tks 

fd c<+ dj 2010 esa 6-5 izfr'kr gks x;k gS ftlesa lM+d vkSj jsy 

ifjogu ds lcls izHkkoh ekè;e gSaA Hkkjr esa 2009@10 ds dqy 

thok'e baèkukas ds [kir dk 52 izfr'kr b±èku isVªksy] Mhty vkSj 

izÑfrd xSlkas ds :i esa ifjogu {ks=k esa gqvk gSA

Hkkjr esa lM+d ifjogu lcls izHkkoh ekè;e gS ftldh 

Hkkxhnkjh ldy ?kjsyw mRikn esa 4-8 izfr'kr gSaA Hkkjr esa iathÑr 

okgukas dh dqy la[;k 54991000 ls c<+dj 114952000 bZdkbZ 

2001 ls 2009 ds chp gks x;k gS ftlesa Mhty dh [kir 2001 

ls 2009 ds chp 22492-97 fdyks Vu ls c<+dj 33380-86 fdyks 

Vu] isVªksy dh [kir 6610 fdyks Vu ls 12818 fdyks Vu gks x;k 

gSA c<+rh okguksa dh la[;k vkSj baèkukas dh [kir ds dkj.k ns'k esa 

xzhu gkml xSlksa dk mRltZu Hkh c<+ jgk gS ftlesa dkcZu 

MkbvkWDlkbM (CO ) dk mRltZu 91-3 fefy;u Vu ls c<+dj 2

146-9 fefy;u Vu] ehFksu (CH ) mRltZu 0-011 fefy;u Vu ls 4

c<+dj 0-018 fefy;u Vu rFkk ukbVªl vkWDlkbM (N O) 2

0-0008 fefy;u Vu ls 0-001 fefy;u Vu gks x;k gS (fp=k 2)A

fjpk flag ,ao MkW- {ksesUnz 'kekZ
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fo'o ekfidh ,oa izkS|ksfxdh fnol fjiksVZ
fo'o ekfidh fnol ,oa izkS|ksfxdh fnol dk vk;kstu 20 

ebZ] 2013 dks oSKkfud ,oa vkS|kSfxd vuqla/kku ifj"kn~ dh 
jk"Vªh; HkkSfrd iz;ksx'kkyk esa cgqr mRÑ"V <ax ls euk;k x;kA 
izksQslj v'kksd panzk] iwoZ fo'ks"k lfpo] rduhdh foHkkx] ekuo 
lalk/ku ea=ky;] Hkkjr ljdkj dks eq[; vfrfFk ds :i esa 
vkeaf=r fd;k x;k FkkA

fo'o ekfidh fnol ds volj ij iksLVj tkjh djrs gq, Mk- oh- ,u- vks>k] eq[; oSKkfud] 
izks- v'kksd panzk] eq[; vfrfFk ,oa izks- vkj- lh- cq/kkuh] funs'kd] ,u- ih- ,y-

fo'o ekfidh fnol ,oa jk”Vªh; izkS|ksfxdh fnol ds volj ij O;k[;ku nsrs gq, eq[; 
vfrfFk izks- v'kksd panzk

izksQslj v'kksd panzk us jkst+ejkZ ds thou esa ekiu ds fo"k; 
ij ,d foLr`r O;k[;ku fn;kA izksQslj jes'k panz cq/kkuh] 
funs'kd] jk"Vªh; HkkSfrd iz;ksx'kkyk] iz/kku Hkkjrh; ekfidh 
laLFkk us vk;kstu dh vè;{krk dhA jk"Vªh; HkkSfrd iz;ksx'kkyk 
ds deZpkfj;ksa ds vFkd iz;kl ,oa ;ksxnku dks lEeku nsus ds 
fy, bl volj ij izksQslj jes'k panz cq/kkuh ,oa izksQslj 
v'kksd panzk }kjk isVsaV vkSj dkWihjkbZV ds fy, udn iqjLdkj 
vkSj izek.k&i= forfjr fd, x,A

fp=k 2% Hkkjrh; ifjogu {ks=k ls xzhu gkml xSlkas dk mRltZu

fu"d"kZ

Hkkjr esa c<+rh tula[;k] 'kgjhdj.k vkSj vkS|ksxhdj.k ds 

dkj.k fon~;qr vkiwfrZ dks iwjk djus rFkk c<+rh okguksa dh 

la[;k ds dkj.k b±èkuks a dh [kir fnu izfrfnu c<+rh tk jgh gS] 

ftlesa dks;ys dh [kir 6-4 izfr'kr] Mhty vkSj isVªksy dh 4-

9 rFkk 9-4 izfr'kr dh okf"kZd nj ls Øe'k% c<+ jgh gSA vr% 

ÅtkZ {ks=k ls dkcZu MkbvkWDlkbM dk mRltZu 5-5 izfr'kr] 

ehFksu 6-8 izfr'kr rFkk ukbVªl vkWDlkbM 5-5 izfr'kr dh 

okf"kZd nj ls c<+k gSA ÅtkZ {ks=k esa dqy dkcZu MkbvkWDlkbM 

ds mRltZu dk 81 izfr'kr rkih; fon~;qr x`g (fon~;qr mRiknu 

lzksr) ls rFkk 18 izfr'kr ifjogu {ks=k ls mRlftZr gksrk gSA 

ehFksu mRltZu dk ÅtkZ {ks=k esa izeq[k lzksr ifjogu {ks=k gS tks 

dqy mRltZu dk 74 izfr'kr ehFksu ok;qeaMy esa mRlftZr 

djrk gS tcfd fo|qr x`gks a ls 26 izfr'kr mRltZu gksrk gS rFkk 

ukbVªl vkWDlkbM ds mRltZu eas 10-5 izfr'kr fgLlk ifjogu 

{ks=k dk gS rFkk 89-5 izfr'kr rkih; fon~;qr x`g dk gSA vr% 

blls ;g Li"V gksrk gS fd xzhu gkml xSl ds fujarj c<+rs 

mRltZu dk izeq[k dkj.k vkS|ksxhdj.k rFkk c<+rh tula[;k 

gSA  ;g i`Foh dh lrg ds rkieku ds c<+us dk eq[; dkj.k gS 

tks ekuo tkfr rFkk gekjs i;kZoj.k gsrq gkfudkjd gSA xzhu 

gkml xSl ds ok;qeaMy esa mRltZu dks de djus gsrq fon~;qr 

mRiknu vkSj ifjogu {ks=k esa thok'e b±èkuka s ds mi;ksx dh 

csgrj rduhdksa dks viuk dj rFkk muds LFkku ij vU; LoPN 

baèkuka s ds iz;ksx dks izksRlkfgr djds de fd;k tk ldrk gS 

ftlds gsrq fofHkUu uhfr;ksa vkSj fu;eksa dks ljdkj ykxw djus 

dk iz;Ru dj jgh gSA
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fnYyh esa ok;qeaMyh; ok;qèkaqèk rFkk mlds izdk'kh; xgjkbZ 

,oa ,jkslksy izR;{k&fofdj.k&izHkko ij vlj
MkW- lfPpnkuan flag

ifjp;

ok;qeaMyh; ifjorZu ds nks eq[; dkjd gSa&gfjrx`g xSl 

(xzhu gkml xSl) rFkk ok;qeaMyh; ok;qèkaqèk (vVeksliQsfjd 

,sjkslksYl)A tgka ,d vksj gfjrx`g xSl èkjrh ds rkieku esa o`f¼ 

dj fo'o&m"ehdj.k dks c<+kok nsrs gSaA ogha nwljh vksj 

ok;qeaMyh; ok;qèkaqèk tSls fd CySd dkcZu (chlh) ;k 'kwV 

(shoot) rFkk dqN èkwy] lkS;Z ÅtkZ dk vo'kks"k.k dj rkieku esa 

o`f¼ Hkh djrs gSaA ok;qeaMyh; ok;qèkaqèk ok;qeaMy esa O;kIr cgqr 

NksVs Bksl vFkok rjy fuyafcr d.k gSa] tks lw;Z ls i`Foh ij vkus 

okyh lkSj&fofdj.kksa ds larqyu ij izR;{k vkSj vizR;{k :i ls 

LFkkuh;] {ks=kh; rFkk fo'o&Lrj ij izHkko Mkyrs gSaA budk vkdkj 
–9ok;qeaMy esa dqN uSuksehVj (10 m) ls djhc 50 ekbØksu 

–6(10 m) rd gks ldrk gSA ok;qèkaqèk dk T;knkrj nzO;eku 0-1 ls 

10-0 ekbØksu O;kl ds d.kksa dk gksrk gSA izR;{k :i ls ok;qèkaqèk 

izdh.kZu (scattering) vkSj vo'kks"k.k (absorption) }kjk lkSj 

fofdj.k dh ÅtkZ dks de dj nsrk gS] lkFk gh ijkofrZr vojDr 

fofdj.k dk vo'kks"k.k vkSj mRltZu Hkh djrk gSA vizR;{k :i ls 

ok;qèkaqèk cknyksa ds cuus dh izfØ;k vkSj mlds xq.kksa dks izHkkfor 

djrk gS vkSj gfjrx`g xSlksa dh jklk;fudh dks Hkh ifjofrZr dj 

ldrk gSA

ok;qèkaqèk ds ok;qeaMyh; izHkko dks ^ok;qèkqaèk fofdj.k cy* 
2(Aerosol Radiation Forcing) ds :i esa] W/m  esa ekik tkrk 

gSA ^ok;qèkqaèk fofdj.k cy* ok;qeaMy esa fdlh Hkh Lrj ij 

lkSj&ÅtkZ&izokg (Solar Flux) dh ek=kk esa og ifjorZu gS tks 

ok;qèkaqèk ds lkFk rFkk ok;qèkaqèk ds fcuk ml Lrj ij ekik x;k gksA 

bls Kkr djus dh nks fofèk;k¡ izeq[k gSa] lkSj&ÅtkZ dk ekiu rFkk 

ekWMyA dbZ n'kdksa ds lrr~ vè;;u ds ckn Hkh ̂ ok;qèkaaqèk fofdj.k 

cy* ds lgh vkdyu rFkk blds dkj.k tyok;q&ifjorZu ij 

blds izHkko dh vfuf'prrk vHkh Hkh dkiQh vfèkd gSA bl 

vfuf'prrk ds fy, lcls egRoiw.kZ dkjd ok;qèkqaèk dh izdk'kh; 

xgjkbZ (AOD) rFkk ok;qèkaqèk ds LFkkuh;&vLFkk;h lw{e&HkkSfrd 

xq.kksa dh fo"kerk gSA izLrqr ys[k esa fnYyh ds jk"Vªh; HkkSfrd 

iz;ksx'kkyk esa ok;qèkaqèk dh izdk'kh; xgjkbZ ds ekiu] ml ij CySd 

dkcZu (chlh) ds izHkko rFkk èkwy&Hkjh vk¡èkh ds dkj.k ̂ ok;qèkqaèk 

fofdj.k cy* esa ifjorZu dks n'kkZ;k x;k gSA

fnYyh esa ok;qèkaqèk dh izdk'kh; xgjkbZ (,;jkslksy 

vkWfIVdy MsIFk] ,vksMh) dk nh?kZdkfyd vè;;u

geus 'kgjh {ks=k fnYyh esa yacs le; ls ekiu vkSj i;Zos{k.kksa 

ds vkèkkj ij ok;qèkaqèk dh izdk'kh; xgjkbZ] izo`fRr;ksa vkSj laHkkfor 

lzksrksa ds izHkko dk vè;;u fd;k gSA bu fo'ys"k.kksa esa yxHkx 11 

lky dh yach&vofèk (fnlEcj 2001 ls ebZ 2012) ds fy, Hkwfe 

vkèkkfjr ekbØks&VkWi luiQksVksehVj dk mi;ksx dj vyx&vyx 

o.kZØeh; rjaxnSè;Z (340nm-1020nm) dh izdk'kh; xgjkbZ dk 

ekiu fd;k gS (fp=k 1)A gekjs fo'ys"k.kksa ls nksuksa yach rFkk NksVh 

rjaxnSè;Z ds o.kZØeh; ok;qèkaqèk dh izdk'kh; xgjkbZ esa o.kZØeh; 

izo.krk ds :i esa etcwr ekSleh@okf"kZd cnyko dk irk yxk gSA 

yach rjaxnSè;Z (870nm o 1020nm) okyh ok;qèkaqèk dh izdk'kh; 

xgjkbZ dk eku iQjojh es lcls de rFkk twu esa lcls vfèkd ik;k 

x;k gS] mlds ckn flracj esa o"kkZ ds dkj.k ok;qèkaqèk èkqy tkus ls 

izdk'kh; xgjkbZ ds eku esa rsth ls deh dks gksrs ns[kk x;k gSA 

tcfd] NksVh rjaxnSè;Z (340nm o 500nm) okyh ok;qèkqaèk dh 

izdk'kh; xgjkbZ ds eku dks nks ckj vfèkd ik;k x;k gS] ,d ckj 

ekulwu ds ckn (vDVwcj o uoacj esa) tks fd n'kgjk o fnokyh 

ij iVk[ks tykus rFkk mRrj o mRrj if'pe jkT;ksa esa ck;ksekl 
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tykus ds dkj.k rFkk nwljh ckj ebZ twu dh xfeZ;ksa ds eghuksa ds 

nkSjku] ftldk lcls cM+k dkj.k jktLFkku ds jsfxLrku ls vkus 

okyh èkwy&Hkjh vk¡èkh gSaA ok;qèkaqèk dh izdk'kh; xgjkbZ 

iQjojh&ekpZ vkSj vxLr&flracj ds eghus ds nkSjku de ls de 

ik;h x;h gSA vyx&vyx rjaxnS;Z okyh ok;qèkqaèk dh izdk'kh; 

xgjkbZ ds ekiu ls d.kksa ds vkdkj dk forj.k rFkk izkÑfrd ,oa 

ekuo tfur ok;qèkqaèk d.kksa dh tkudkjh dk irk yxrk gSA

fp=k&1% fnYyh esa fnlEcj 2011 ls ebZ 2012 rd 

,vksMh] α rFkk β dk cnyko

fp=k 1 ls lkiQ tkfgj gS fd fnYyh esa ,vksMh ewY;ksa esa 0-

2 ls 3-0 rd ds cM+s cnyko fn[krs gSaA ok;qèkq aèk dh izdk'kh; 

xgjkbZ dk forj.k (Aerosol size distribution) tksfd α }kjk 

n'kkZ;k tkrk gS] dk ewY; (value) &0-06 ls 1-5 rd Kkr 

gqvk gS] gykafd T;knkrj ;g 0 vkSj 1 ds chp gh ik;k x;k gSA 

ogha nwljh vksj ok;qeaMyh; eSykiu (Atmospheric 

Turbidity) tks fd β }kjk n'kkZ;k tkrk gS] dk ewY; (value) 

0-07 ls 3-0 rd gS] T;knkrj β > 0.5 gS tks fnYyh esa mPp 

ok;qeaMyh; eSykiu dks fn[kkrk gSA

,jkslksy vkWfIVdy xq.kksa (Aerosol Optical 

Properties) ij CySd dkcZu (chlh) dk izHkko

tSlk fd igys ftØ fd;k x;k gS CySd dkcZu (chlh) lkSj 

ÅtkZ dk vo'kks"k.k dj muds xq.kksa dks izHkkfor djrk gSA CySd 

dkcZu dUlsaVªs'ku dk izHkko ,vksMh] flaxy LdSVfjax ,fYcMks 

(,l,l,) vkSj ,flesVªh iSjkehVj (Assymetry parameter) 

vkSj ftlds ifj.kkeLo:i izR;{k ^ok;qèkqaèk fofdj.k cy* 

(DARF) ij iM+rk gSA bldk vè;;u vksisd (OPAC) rFkk 

SBDART tSls ,sjkslksy rFkk jfM,fVo VªkUliQj (Radiative 

Transfer)  ekWMy }kjk fd;k tk ldrk gSA fp=k 2 esa ^'kgjh* 

,;jkslksy ds izdkj dks è;ku esa j[krs gq;s vksisd vkSj SBDART 

ekWMy dk mi;ksx djrs gq;s CySd dkcZu ds izHkko dk vè;;u 

fd;k x;k gSA geus ik;k gS fd chlh dUlsaVªs'ku esa 2 ls 20 µgm 

&3 o`f¼ djus esa flaxy LdSVfjax ,fYcMks 0-90 ls 0-60 rd cny 

tkrk gSA ,flesVªh iSjkehVj esa Øfed cnyko 0-68 ls 0-63 rd 

gksrk gS vkSj 500 nm ij ,vksMh esa o`f¼ 0-57 ls 0-91 rd gks 
-3tkrk gSA fliQZ chlh dUlsaVªs'ku esa 2 ls 20 µgm  o`f¼ djus ls 

2 2lrg ij DARF-31W/m  ls -74 W/m  c<+ tkrh gSA nwljh vksj 
3chlh dUlsaVªs'ku 4μg/m  rd Fkk tc rd TOA (Top of the 

Atmosphere) ij DARF udkjkRed jgk vkSj fiQj tc chlh 

dUlsaVªs'ku c<+k rks ;g ldkjkRed gks x;kA TOA vkSj lrg ij 

DARF ds chp dk varj okrkoj.k esa gq, dqy DARF dks n'kkZrk 
2 2gS tks 25 W/m  ls 95 W/m  rd c<+ tkrh gSA

fp=k 2% CySd dkcZu dk ,jkslksy vkWfIVdy xq.kksa rFkk 

^ok;qèkqaèk fofdj.k cy* ihvkj izHkko
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èkwy&rwiQku ds dkj.k ,vksMh ,oa ,jkslksy izR;{k 

fofdj.k izHkko (DRE) ij vlj

CySd dkcZu ds vykok èkwy d.k ok;qèkq aèk dh izdk'kh; 

xgjkbZ (,vksMh) dks lcls T;knk izHkkfor djrh gSA 21 ekpZ 

2012 ds nkSjku fnYyh esa vk, ,d vlkekU; èkwy&rwiQku ds 

dkj.k ijkcSaxuh] 'kkWVZoso vkSj nh?kZ jsat esa ,jkslksy fofdj.k 

izHkko (DRE) dk vè;;u fd;k x;kA jk"Vªh; HkkSfrd 

iz;ksx'kkyk esa fd, x, ,vksMh vkSj lrg ij fofdj.k 

vif'k"Vksa (Radiation Flux) dh eki ls ;g vè;;u fd;k 

x;k gSA fnYyh ds Åij èkwy dh ?kqliSB dh otg ls 500nm 

ij nSfud vkSlr AOD 0-6 ls c<+dj 0-8 gks x;k rFkk 

Angstrom izfriknd α 0-4 ls mi 'kwU; (subzero) eku esa 

pyk x;kA èkwy xaHkhj :i ls ;woh] 'kkWVZoso vkSj nh?kZ osoysaFk 

{ks=k esa vkus okyh lkSj fofdj.k izokg dks izHkkfor fd;kA nh?kZ 
-2DRE esa 27 ls 45 Wm  dh o`f¼ gqbZ] tcfd ;woh vkSj 

2'kkWVZoso esa lrg ij DRE] Øe'k% &4-6 ls &5-9 Wm-  vkSj 
-2&68 ls &86 Wm  ls de gks x;hA nh?kZ DRE esa o`f¼ rkieku 

vkSj vknZzrk esa ifjorZu ds dkj.k Hkh gks jgk gS tcfd ;woh 

vkSj 'kkWVZoso DRE esa deh ds fy, eq[; :i ls èkwy rwiQku gh 

ftEesnkj gSaA fp=k 3 esa ,d vksj tgka èkwy dh vk¡èkh ds Hkkjr 

esa izos'k dk MODIS mixzg fp=k fn[kk;k x;k gS ogha fp=k 4 

esa èkwy&rwiQku ds dkj.k ,vksMh ,oa ,jkslksy izR;{k fofdj.k 

izHkko (DRE) ij vlj dks fn[kk;k x;k gSA

fp=k 3% MODIS mixzg n~okjk (a) 19 ekpZ] 2012 dks 

bZjku] viQxkfuLrku vkSj ikfdLrku Hkj esa èkwy rwiQku vkSj 

(b) 21 ekpZ dks rwiQku ds Hkkjr igq¡pus dk n`';

fp=k 4% èkwy&rwiQku ds dkj.k ,jkslksy izR;{k fofdj.k 

izHkko (DRE) ij vljA

3BC Concentration (Iμg/m )
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ok;q iznw"kdksa esa ok;qeaMyh; okr d.kksa dk vè;;u egRoiw.kZ 

gks x;k gS D;ksafd budh mifLFkfr okrkoj.kh; fØ;kvksa tSls 

fofdj.k larqyu] n`';rk] okrkoj.k jklk;fudh ,oa ekuo LokLF; 

ij nq"izHkko Mkyrh gSA ok;q iznw"kdkas ds dkj.k Hkkjr dh jktèkkuh 

fnYyh esa izfro"kZ yxHkx 10]500 rFkk lEiw.kZ ,f'k;k esa yxHkx 

3]60]000 vlkef;d e`R;q ntZ dh tkrh gSA vUr% 'okluh; okr 

d.kksa dk nq"izHkko èkhes T+kgj dh rjg gS tks eq[;r% ân; ,oa 

isQiQM+ksa ij vlj Mkydj O;fDr dh vlkef;d e`R;q dk dkj.k 

curk gSA okr d.kksa esa mifLFkr ys'k èkkrq,¡ izkÑfrd ,oa ekuo 

tfur izfØ;kvksa ds dkj.k dbZ xq.kk rd c<+ tkrh gSaA dqN ys'k 

èkkrq,¡ tSls lhlk] ikjk] dSMfe;e bR;kfn mPp lkanzrk ij lEiw.kZ 

tho tarqvksa ij fo"kSys izHkko Mkyrh gSaA buesa ls lhlk ,d ,slh 

ys'k èkkrq gS tks raf=kdk ra=k dks izHkkfor djrh gSA blfy, bls 

jk"Vªh; ifjos'kh ok;q xq.koÙkk ekudksa esa lwphxr fd;k x;k gSA ;g 

,d fo"kSyh èkkrq gS] tksfd ekuo LokLF; ij izfrdwy izHkko 

Mkyrh gS] eq[;r% xHkZorh efgykvksa ,oa f'k'kqvksa ds fodkl ij 

bldk nq"izHkko iM+rk gSA ok;q esa mifLFkr lhls dh lkanzrk {ks=k dh 

HkkSxkSfyd fLFkfr ,oa vkS|ksxhdj.k ij fuHkZj djrh gSA ekuo tfur 

izfØ;k,sa tSls] thoko'ks"k dk ngu] èkkrqvksa dk mRiknu bR;kfn 

lhlk èkkrq ds mRltZu esa vge Hkwfedk dk fuoZgu djrh gSaA lhlk 

èkkrq eq[;r% ,d ekbØks ehVj ls NksVs vkdkj esa ik;h tkrh gS] 

tksfd vfèkd le; rd ok;q esa mifLFkr jg ldrh gSA

o"kZ 2011 esa okr d.kksa ds vè;;u esa geus ik;k fd lhlk 

èkkrq dh vkSlr lkanzrk ekSle ds vuqlkj ifjorZu n'kkZrh gSA 

vkadM+ksa ds vuqlkj ;g 'khrdky esa mPpre rFkk o"kkZdky esa 

fuEure ik;h x;hA 'khrdky esa lhlk dh vkSlr lkanzrk xzh"edky 

ls 7 xq.kk rFkk o"kkZdky ls 9 xq.kk vfèkd ik;h x;h (fp=k 1)A 

lqHkk"k panz] #fp flag] MkW- eksfudk ts- dqyJs"B

dsUæh; fnYyh {ks=k esa 'oluh; okr d.kksa esa 
mifLFkr lhlk èkkrq dk vè;;u

;gk¡ ;g mYys[kuh; gS fd 'khrdky esa 22-2 izfr'kr ok;q ds uewuksa 

esa lhls dh ek=kk jk"Vªh; ekud ls vfèkd ik;h x;h] ftlds dbZ 

dkj.k gks ldrs gSa tSls fd 'khrdky esa 'khr ds izdksi ls cpus ds 

fy, vfèkd dks;ys dk mi;ksx] vR;fèkd de ok;q osx] 

okrkoj.kh; fLFkjrk] ok;q lhek lrg dk foLFkkiu bR;kfnA 

o"kkZdky esa xzh"edky dh vis{kk lhls dh lkanzrk esa izHkkoh varj 

ugha ik;k x;k ftlds dkj.k lhls ds vuojr lzksr rFkk bldk 

vfrlw{e vkdkj esa mifLFkr gksuk gks ldrs gSaA fnu dh vis{kk jkr 

ds le; esa lhls dh lkanzrk vfèkd ik;h x;h] ftldk eq[; dkj.k 

ok;q lhek lrg dk foLFkkiu gks ldrk gS (fp=k 2)A

fp=k 1% lhls dh lkanzrk esa ekSle ds vuqlkj ifjorZuA

fp=k 2% lhls dh fnu ,oa jkf=k dky esa okf"kZd vkSlr lkanzrkA
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izLrkouk

¶izfr#i.k¸ (modeling) iz;ksx ,oa ijEijkxr fl¼kUr dh 

,d iwjd rduhd gSA ;g izkFkfed fl¼kUr lehdj.kksa dk 

xf.krh; ,oa lkaxf.kd lkjka'ku fofèk gSA bls fofoèk foKku ,oe 

rduhdh {ks=kksa ds fy;s egRoiw.kZ leFkZdkjh rduhd ds :i esa 

ns[kk tkrk gSA bls nks oxks± esa foHkkftr fd;k tkrk gS%

(1) vuqHkotU; izfr:i.k

(2) ekSfyd izfr:i.k

vuqHkotU; izfr:i.k esa vkadM+s ,oa mlds fo'ys"k.k dh 

izèkkurk gksrh gSA tcfd ekSfyd izfr:i.k esa lehdj.kksa dh 

izèkkurk gksrh gSA

izfr:iksa dk lw=khdj.k

izfr:iksa ds lw=khdj.k esa fuEufyf[kr dne gksrs gSa%

(1) ifz r:i d s mí's ; dk fuèkkjZ .k% ifz r:i d s fodkl grs  q

loiZ Fz ke oKS kfud leL;k dk s ifjHkkf"kr djuk gkrs k gAS

2) jkspdrk ds iSekus (scale of interest) dk fuèkkZj.k% 

mnkgj.k ds fy;s % 'kgjh iznw"k.k ds vè;;u esa LFkkfud 

iSekuksa&¶vkf.od] lw{e (micro)] ehtks (meso)] 

lhuSfIVd (synaptic)] oSf'od¸ dk bLrseky gksrk gSA

(3) izfr:i ds vk;ke dk fuèkkZj.k% izfr:i ds vk;ke 

dbZ izdkj gksrs gSa&'kwU; izfr:i] ckWDl ekWMsy] 

ySxzfUt;u iz{ksioØ izfr:i (langrangian trajectory 

model)] f}vk;ke izfr:i bR;kfnA

bl ckr dk Hkh fuèkkZj.k fd;k tkrk gS fd izfr:i esa xSl ;k 

dksbZ vU; fuos'k dgka ls izos'k dj ldrk gS vkSj dgka ls izLFkku 

dj ldrk gS] izfr:i Lo;afLFkj gS ;k xfreku gSA

lkaxf.kd izfr:iksa dk lw=khdj.k % ,d laf{kIr ifjp;
Jh vk'kh"k jatu

mnkgj.k ds fy;s% ySxzkfUt;u iz{ksioØ izfr:i dk bLrseky 

,jkslksy ,oa xSlksa ds HkkSfrd ,oa jklk;fud fØ;kvksa ds vè;;u esa 

gksrk gSA

(4) izfØ;kvksa dk fuèkkZj.k% bl dne esa HkkSfrd] 

jlk;fud ,oe xfr'khy lehdj.kksa dk pquko djds mudk gy 

fudkyk tkrk gSA mnkgj.k Lo:i% ok;qe.Myh; foKku esa lkr 

egRoiw.kZ izfØ;k,a gSa&ekSle] ifjogu] ckny] lrgh izfØ;k] 

fofdj.k] xSl ,oa ,jkslksyA muds izkÑfrd LoHkko dk fuèkkZj.k 

,d O;kid vè;;u vFkok iz;ksx ds }kjk fd;k tkrk gSA

(5) pjk as dk p;u% ifz Ø;kvk as d s p;u d s ckn pjk as dk p;u 

fd;k tkrk gAS  mnkgj.k grs %q  eklS eh vè;;u e&as rkieku] ncko] ?kuRo] 

oxs ] Hk&w 'kD;rk (geo-potential)] mtk&Z Ýy+ Dl (energy-flux) 

vkfn pj gkrs  s gAaS  lxa .kd e as jeS  (RAM) dh ,d lhek gkus  s d s dkj.k 

lkxa f.kd ifz r:ik as l s pjk as ,o a Lifs 'k;y fjlkYS ;'q ku (spatial 

resolution) d s p;u e as b"Vr~ ehdj.k (optimization) dh 

vko';drk gkrs h gAS  tlS %s  eklS eh] xlS h;] ,jkls kys ] fofdj.k ,o a lrgh 

ifz Ø;kvk as e as l s oreZ ku vè;;u e as egRoi.w k Z ;kxs nku nus  s oky s pjk as dk 

NkVa  dj vyx dj fy;k tkrk gAS

(6) izfr:i dk Øekns'ku (programming)% fiQj bl 

izfr:i dks ,YxksfjFke (algorithm) esa <ky fn;k tkrk gSA 

lax.kd dh Hkk"kkvksa (lh] tkok] iQksVªkZu] lh&'kkiZ bR;kfn) ds }kjk 

,YxksfjFke dks lUx.kd esa vuqiz;ksx gsrq <kyk tkrk gSA

mnkgj.k gsrq% ,d f=kvk;keh xSlh; jklk;fud ifjogu 

izfr:i gsrq mTltZu vYxksfjne] ifjogu eksM;qy ,oa 

Mªkb&fMiksfT+k'ku ,YxksfjFke dh vko';drk gksrh gSA

(7) izkjfEHkd 'krZ (initial condition)] lhek 'krZ 

(boundary condition)] vUrjky dk fuèkkZj.k % nh?kkZofèk 
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fleqys'ku dh vis{kk vYikofèk fleqys'ku dk vfUre 

gy&izkjfEHkd 'krks± ,oa lhek 'krks± ds }kjk cgqr izHkkfor gksrk gSA

n`"Vkar gsrq% vYi vofèk ekSleh izfr:i.k esa lrgh izkjfEHkd 

'krZ ds mnkgj.k gSa&e`nk&vknzrk] Hkw&rkieku bR;kfnA

(8) fu"iknu¾mi;qZDr dneksa }kjk fufeZr lkaxf.kd izfr:i 

dk fu"iknu lax.kd ,oa lkaxf.kd&Lrodksa (computational-

cluster) ij fd;k tkrk gSA ladfyr vkadM+ksa dks fufo"V gsrq 

bLrseky fd;k tkrk gSA

vkèkkjHkwr fleqys'ku (baseline simulation) ls izkIr 

ifj.kkeksa }kjk ekWMy dh fo'oluh;rk dk irk djus gsrq 

laosnu'khyrk ijh{k.k (sensititivity tests) fd;k tkrk gSA ;fn 

gy] visf{kr ekudkuqlkj (high standard) ;k dk;Zdq'ky 

(efficient) uk gks rks] mldk b"Vrehdj.k (optimization) fd;k 

tkrk gSA

milagkj

foKku] fo'ks"kr% ok;qe.Myh; foKku esa izfr:i.k dk 

vR;fèkd egRo gSA mnkgj.k gsrq%& ok;qe.My ewyr% nzo&Lo:i 

gSA vr% la[;kRed ekSle iwokZuqeku gsrq ,d fuf'pr vUrjky ij 

ok;qe.My dk uewuksa ij nzo xfrdh vkSj m"ek ds lehdj.kksa dk 

mi;qZDr fofèk ls mi;ksx dj lkaxf.kd izfr:i dk fuekZ.k fd;k 

tkrk gSA

jsfM;ks ,oa ok;qe.Myh; foHkkx esa izfr:i.k {kerk dk fuekZ.k 

fd;k tk jgk gSA bl fo"k; esa ekuo lalkèku ds fodkl gsrq 

lkaxf.kd&Lrodksa dh rduhdh iz'kklu {kerk ,oa izfr:i.k 

dkS'ky dks fodflr fd;k tk jgk gSA xf.kr foKku ,oa Øekns'ku 

esa fo'ks"kKrk dk oèkZu fd;k x;k gSA bl fo"k; esa ;kfU=kd lalkèkuksa 

ds fodkl gsrq mPp xfr ds 16 vUrHkkZxksa (cores) ds lkaxf.kd 

Lrod ,oa vkadM+k&vfèkdks"k dh LFkkiuk vfUre pj.k esa gSA

jk"Vªh; foKku fnol lekjksg] 2013
lj lh- ch- je.k ds lEeku esa ¼28 Qjojh] 1928 dks jeu 

izHkko dh [kkst ds lanHkZ esa½ izR;sd o"kZ dh rjg jk"Vªh; HkkSfrd 
iz;ksx'kkyk esa 28 Qjojh] 2013 dks jk"Vªh; foKku fnol 
lekjksg euk;k x;kA bl volj ij ,u- ih- ,y- lHkkxkj esa 
izks- ,l- Mh- egkarh ¼fef'kxu ;wfuoflZVh] ;w ,l ,½ us ̂ foKku 
fnol O;k[;ku* fn;kA funs'kd] ,u ih ,y us eq[; vfrfFk dk 
LOkkxr fd;k vkSj Jksrkvksa ds le{k mudk ifjp; fn;kA ,u 
ih ,y ds lHkh LVkQ lnL; ,oa Nk=ksa us O;k[;ku dks lquk 

eq[; vfrfFk izks- ,l- Mh- egkarh dks migkj iznku djrs izks- vkj- lh- cq/kkuh] funs'kd] ,u- 
ih- ,y-

jk”Vªh; foKku fnol ds volj ij eq[; vfrfFk izks- ,l- Mh- egkarh ¼fef'kxu ;wfuoflZVh] ;w- ,l- 
,-½ O;k[;ku nsrs gq, 

vkSj izks- egkarh ds lkFk ifjppkZ dhA O;k[;ku ds i'pkr~ ,u- 
ih- ,y- ds 'kks/k Nk=ksa }kjk iksLVj l= dk vk;kstu fd;k 
x;kA bl l= esa yxHkx 92 Nk=ksa us Hkkx fy;kA ikap 
oSKkfudksa dh Vhe us fu.kkZ;d e.My dk dk;Z fd;kA fu.kkZ;d 
e.My ds lnL;ksa ds lkFk eq[; vfrfFk izks- egkarh us iksLVjksa 
dk voyksdu fd;k rFkk Nk=ksa ds lkFk fopkj&foe'kZ fd;kA 
loZJs"B iksLVj iqjLdkj gsrq buesa ls ikap iksLVjksa dk p;u 
fd;k x;kA bl izdkj ;g lekjksg lQyrkiwoZd lEiUu gqvkA
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ekl&LisDVªksesVªh n~okjk ok;qeaMyh; lw{e d.kksa ds LFkk;h 
leLFkkfudksa dk ekiu rFkk vè;;u% fofHkUu mRltZuksa ds 
lkis{k ;ksxnkuksa dh x.kuk ds fy, ,d fof'k"V lkèku

jkts'k vfXugks=kh] jktho dqekj] f'ko dqekjh HkkfV;k] 
MkW- NsesUnz 'kekZ] MkW- ,eoh,l,u izlkn rFkk MkW- ch lh vk;kZ

,d gh rRo ds nks ,sls ijek.kq U;wVªku ftudh izksVksuksa rFkk 

bysDVªkWu dh la[;k ,d leku ijarq U;wVªku dh la[;k fHkUu gks] 
12 13leLFkkfud (Isotope) dgykrs gSaA mnkgj.k ds fy, - C, C, 6 6

14 14 15C, ;k N, NA buesa ls dqN leLFkkfud LFkk;h (stable) gksrs 6 7 7

gSa rks dqN jsfM;ks èkehZ (radioactive) gksrs gSaA bu leLFkkfudksa ds 

Hkkj esa vfrlw{e fHkUurk dks vR;kèkqfud midj.k ekl 

LisDVªksehVj) n~okjk ekik tk ldrk gSA dkcZu (C)] ukbVªkstu 

(N)] lYiQj (S)] gkbZMªkstsu (H/D) rFkk vkWDlhtu (O) ds 

leLFkkfudksa ds ekiu gsrq ,uih, ds jsfM;ks o ok;qeaMyh; foKku 

izHkkx esa ,d u, ekl LisDVªksehVj dks LFkkfir fd;k x;k gS] 

ftlds n~okjk fdlh izkd`frd vFkok Ñf=ke dkcZfud Bksl 

(solid) inkFkZ esa mifLFkr C, N, S dh u dsoy lkanzrk 

(Concentration) oju~ muds leLFkkfudksa dh miyCèkrk 

(Abundance) dk ekiu Hkh ljyrk ds lkFk fd;k tk ldrk gSA 

pwafd leLFkkfudksa dh miyCèkrk fdlh Hkh HkkSfrd 

(Geological)inkFkZ esa bl ckr ij fuHkZj djrh gS fd og inkFkZ 

fdu bdkb;ksa ls fey dj cuk gS rFkk inkFkZ ds cuus ds ckn og 

fdruh tSo&jlk;fud fØ;kvksa ls xqtj pqdk gS] blfy, 

ekl&LisDVªksesVªh n~okjk ok;qeaMyh; lw{e d.kksa ds LFkk;h 

leLFkkfudksa dk ekiu rFkk vè;;u ,d vR;ar mi;ksxh o ubZ 

ok;qeaMyh;&foKku dh 'kk[kk gS tks fd fo'o esa rsth ls c<+ jgh 

gSA

Hkkjr ds ok;eqaMy esa mifLFkr lw{e d.kks a (aerosols) 

ds gekjs okrkoj.k ij iM+us okys izHkkoksa dk vè;;u djus ds 

fy, ,uih,y us Hkh ,d vR;kèkqfud ekl&LisDVªksehVj dh 

LFkkiuk dh gSA

fu"d"kZ

1- ,uih,y esa LFkkfir ekl&LisDVªksehVj varjjk"Vªh; 

ekudks (Standards) dks mfpr ;FkkFkZrk (accuracy) ds lkFk 

ekius esa leFkZ gSA

fp=k&1% ,uih,y ds jsfM;ks o ok;qeaMyh; foKku izHkkx esa 
(dqN la[;k TEC 108) esa fLFkr uohu LFkk;h leLFkkfud 
ekl LisDVªkssehVjA

fp=k&2 % lYiQkuhykekbM (C H N O S; Sulfanilamide) 6 8 2 2

dk ekfir (yk{kf.kd_ typical) ØksesVksxzke 
(chromatogram)A
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2- ,uih,y ekl&LisDVªk sehVj dh ifj'k q¼rk 

(reproducibility) rhuksa C, N, S leLFkkfudksa ds ekiu gsrq okafNr 

ek=kk ls Js"B vFkok visf{kr gSA

3- ,uih,y ekl&LisDVªksehVj blfy, vc gekjs i;kZoj.k 

rFkk ok;qeaMyh; foKku ds uewuksa dh leLFkkfudh djus esa l{ke 

gSA

vkHkkj%&

mijksDr fo'ks"k midj.k dks LFkkfir djus ,oa okafNr jkf'k 

miyCèk djus ds fy, iwjs jsfM;ks o ok;qeaMyh; foKku izHkkx dh 

vksj ls funs'kd ,uih,y dks lknj lkHkkjA

p=k&3% mijksDr ekl LisDVªksehVj n~okjk izkIr C, N, S 
leLFkkfudksa ds va'kkdu (Calibration) lacaèkh izkjfEHkd 
ifj.kkeA fofHkUu vUrjkZ"Vªh; lwpdksa ds n~okjk ekfir 
;FkkFkZrk (accuracy) ds ifj.kkeA

fp=k&4% Sulfanilamide ds 9 leku uewuksa (aliquots) 
n~okjk ekfir ifj'kq¼rk (precision) dk ifj.kkeA
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xaxk ds rVh; eSnkuksa esa vYiekf=kd xSlkas ds Lrj ,oa lw{ed.kksa 
(PM ) dk vè;;u rFkk jklk;fud vfHky{k.k10

Hkkjr d s xxa k d s rVh; enS kuk as e as o"k Z 2010 l s 2012 d s nkjS ku 

vYiekf=kd xlS k]as  tlS  s vekfs u;k] ukbfVdª  vkDW lkbM] ukbVkªts u 

MkbvZ kDW lkbM] lYiQj MkbvZ kDW lkbM] dkcuZ  ekus kvs kDW lkbM rFkk vkts kus  

(NH , NO, NO , SO , CO rFkk O ) dk ekiu fd;k x;kA bld s3 2 2 3

lkFk gh l{w ed.kk as (PM ) dh lkUnrz k Hkh ekih x;hA vè;;u d s10

nkjS ku (2010&2012) pMa hx<]+  fnYyh] okjk.klh rFkk dkys drk d s

'kgjh bykdk as e as bu vYiekf=kd xlS k as ,o a l{w ed.kk as (PM ) dk ekiu 10

rFkk budk jklk;fud vfHky{k.k ifjdfyr fd;k x;kA

fnYyh ds 'kgjh {ks=k esa vè;;u ds nkSjku veksfu;k] ukbfVªd 

vkWDlkbM] ukbVªkstu MkbZvkWDlkbM] lYiQj MkbZvkWDlkbM ,oa 

dkcZu eksuksvkWDlkbM dk vkSlr feJ.k vuqikr 12-03±1-01] 25-

22±3-55] 8-70±1-22] 2-03±0-92 ,oa 1005±200 ih ih ch 

Øe'k% ifjdfyr fd;k x;kA bu xSlksa ds lkFk lEcUèk LFkkfir 

djus ds fy, blh nkSjku vkofrZ :i ls lw{ed.kksa (PM ) ds 10

uewus Hkh ,df=kr fd;s x, (fp=k 1)A bu lw{ed.kksa (PM ) ds 10

uewuksa dk jklk;fud vfHky{k.k fd;k x;kA vk;u ØksesVksxzkiQ 
+ +(Ion Chromatograph) dh lgk;rk ls buesa mifLFkr Na , K , 

+ 2+ – – – 2–NH , Ca , Cl , F , NO  rFkk SO  tSls vk;fud d.kksa dh 4 3 4

+lkanzrk Kkr dh xbZA vè;;u ds nkSjku veksfu;e (NH ) ,oa 4

2– –veksfu;k (NH ) ds lkFk lYisQV (SO ) rFkk ukbVªsV (NO ) 3 4 3

ds ldkjkRed lEcUèk lw{ed.kksa (PM ) ds xBu dh laHkkouk 10

dks izdV djrk gSA

fp=k&1% xaxk ds rVh; eSnkuksa esa ih,e  dh lkanzrk10

fp=k&2% xaxk ds rVh; eSnkuksa esa veksfu;k] ukbfVªd 

vkWDlkbM rFkk ukbVªkstu MkbZvkWDlkbM dh lkanzrk

vè;;u d s nkjS ku pMa hx< + e sa vekfs u;k] ukbfVdª  vkDW lkbM rFkk 

ukbVkªts u MkbvZ kDW lkbM dk vuiq kr feJ.k Øe'k% vklS ru 7-32±1-

33] 10-50±1-20 rFkk 3-21±0-33 ih ih ch ifjdfyr fd;k x;k 

(fp=k&2)A dkys drk e as Hkh vekfs u;k] ukbfVdª  vkDW lkbM rFkk 

ukbVkªts u MkbvZ kDW lkbM tlS  s vYiekf=kd xlS k as dk vè;;u fd;k x;kA 

vè;;u d s nkjS ku vekfs u;k] ukbfVdª  vkDW lkbM rFkk ukbVkªts u 

MkbvZ kDW lkbM dk vklS r feJ.k vuiq kr Øe'k% 43-42±7-21] 46-

02±8-72 rFkk 32-00±5-61 ih ih ch ifjdfyr fd;k x;kA vè;;u 

ds nkSjku lw{ed.kksa (PM ) dh lkanzrk paMhx<+ esa 140-9±25-2 10

–3µg m  ekih x;hA dkys drk e as vè;;u d s nkjS ku l{w ed.kk as (PM ) 10

–3dh lkna rz k 182-32±87-38 μg m  ekih x;hA bu l{w ed.kk as (PM ) 10

+d s vk;fud fo'y"s k.k l s irk pyrk g S fd vekfs u;e (NH ) vk;u 4

2– –rFkk vekfs u;k xlS  (NH )] lYiQs V (SO ) rFkk ukbVVsª (NO ) d s3 4 3

lkFk ikjLifjd ldkjkRed lEcUèk LFkkfir djr s g aS tk s l{w ed.kk as d s

fuek.Z k dh lHa kkouk dk s O;Dr djrk gAS  okjk.klh e as bl nkjS ku dos y 
–3l{w ed.kk as dh lkna rz k ifjdfyr dh xb Z tk s 203-52±91-32 µg m  gAS

Hkkjr d s xxa k d s rVh; {k=s kk as d s 'kgjh okrkoj.k e as bu vYiekf=kd 

(NH , NO, NO , rFkk SO ) xlS k as rFkk l{w ed.kk as (PM ) d s3 2 2 10

vè;;u rFkk bud s ikjLifjd lEcUèkk as l s Kkr gkrs k g S fd ; s

vYiekf=kd xlS  nf~ orh; l{w ed.kk sa d s fuek.Z k e as lgk;rk djrh gAS  bu 

nf~ orh; l{w ed.kk as dk fuek.Z k LFkkuh; okrkoj.kh; fLFkfr (rki rFkk 

lkifs {kd vknrz k] bR;kfn) ij fuHkjZ  djrk gAS  vè;;u d s nkjS ku ;g Hkh 

Kkr gvq k fd vU; LFkkuk as dh ryq uk e as dkys drk d s ifjo's kh; 

vekfs u;k] ukbfVdª  vkDW lkbM rFkk ukbVkªts u MkbvZ kDW lkbM dk feJ.k 

vuiq kr pMa hx< + rFkk fnYyh e as vfèkd ifjdfyr fd;k x;kA

MkW- lq/hj dqekj 'kekZ ,oa MkW- rqfgu dqekj eaMy

+

+
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o"kZ 2013 ,Dl&fdj.k LisDVªefefr ds fy, csgn [k+kl gS 

D;ksafd bl rduhd dh uhao lkS o"kZ igys ,d vaxzzsT+k oSKkfud 

gsujh Xosu T+ksÚhl~ eksT+kys }kjk j[kh xbZ Fkh] ftlus vius fliZQ pkj 

o"kZ ds vR;ar vYi fjlpZ dky esa dbZ mYys[kuh; [kkst dhaA

gsujh eksT+kys dk tUe 23 uoacj] 1887 dks baXySaM esa gqvk Fkk 

(fp=k&1)A cpiu ls gh eksT+kys gksugkj FksA vkWDliQksMZ 

fo'ofo|ky; ls o"kZ 1910 esa Lukrd dh fMxzh izkIr djus ds ckn 

ekupsLVj fo'ofo|ky; esa vkèkqfud ukfHkdh; HkkSfrdh ds tud 

fo[;kr oSKkfud izks- vusZLV jnjiQksMZ ds lkFk eksT+kys us 

jsfM;ksèkfeZrk ds {ks=k esa 'kksèk dk;Z vkjaHk fd;kA iksfy'k&teZu 

oSKkfud dSlhehj iQT+kUl~ ds lkFk ,fDVfu;e ds fo[kUMu o vU; 

dbZ 'kksèk dk;ks± ls lacafèkr pkj 'kksèk i=k izdkf'kr fd,A

fp=k&1% gsujh Xosu T+ksÚhl~ eksT+kys (23 uoacj] 1887& 

10 vxLr] 1915)

bl le; rd (o"kZ 1911) vusZLV jnjiQksMZ us ijek.kq dk 

,d ekWMy izLrqr dj fn;k Fkk ftls uhYl cksj us vkxs c<+krs gq, 

o"kZ 1913 esa jnjiQksMZ&cksj ekWMy izLrqr fd;kA bl ekWMy esa cksj 

dh ifjdYiuk Fkh fd bysDVªkWu U;wfDy;l ds pkjksa vksj o`Ùkh; 

d{kk esa ?kwers gSaA uhYl cksj us eSDl Iykad ds DokaVe fl¼kar ds 

lkS o"kZ igys
MkW- jf'e

vuqlkj gkbMªkstu ijek.kq osQ izdkf'kd LisDVªe dh x.kuk dhA 

:lh oSKkfud fnfe=kh bokuksfop esUnsyho us o"kZ 1869 esa 

jklk;fud rRoksa dks muds ijek.kq Hkkj (at. wt.) o oSysal ds 

vkèkkj ij vkorZ lkj.kh esa Øec¼ fd;k FkkA ijarq dbZ fudVLFk 

rRoksa dh txg muds jklk;fud xq.k èkeks± ds vkèkkj ij vkil esa 
18cny nh] tSls fd] vkxZu ( Ar, at. wt. 39-948) o iksVsf'k;e 

19 27( K, at. wt. 39-098)] dksckYV ( Co, at. wt. 58-933) o fudy 
28 52( Ni, at. wt. 58-69) vkSj Vsyqjhve ( Te, at. wt. 127-60) o 

53vk;ksMhu ( I, at. wt. 126-90)A varksfu osu Msu czks,d dh 

ifjdYiuk ds vuqlkj rRoksa ds izdkf'kd o jklk;fud xq.k èkeZ 

vkorZ lkj.kh esa muds Øe ;kfu fd] ijek.kq Øe la[;k] ij fuHkZj 

djrs gSa u fd ijek.kq Hkkj ijA

gsujh eksT+kys dh ,Dl&fdj.kksa esa csgn #fp Fkh o ekuuk Fkk 

fd ,Dl&fdj.kksa dh izÑfr tku ysus ls ijek.kq dk ekWMy le>k 

tk ldrk gSA ijek.kq dk ekWMy] czks,d dh ifjdYiuk] vkSj 

,Dl&fdj.k LisDVªe rRoksa ds fdl xq.k èkeZ ij fuHkZj gS ;g tkuus 

ds fy, fofHkUu rRoksa ds ,Dl&fdj.k LisDVªe dk vè;;u fd;kA 
20 30Ca ls ys dj Zn rd ds rRoksa dh K&LisDVªy ykbuksa dh rjax 

nSè;Z dks fØLVy }kjk czSx foofrZr djds ekiu fd;kA eksT+kys }kjk 

fy;k x;k ,Dl&fdj.k LisDVªe fp=k&2 esa fn[kk;k x;k gSA vius  

iz;ksxksa esa eksT+kys us ;g Hkh ns[kk fd dksckYV ds uewus esa ykSg vkSj 

fudy dh v'kqf¼;ka gSa vkSj ihry ds uewus esa rkacs dh ykbuksa dh 
40 79rhozrk tLrs dh ykbuksa ls vfèkd gSA eksT+kys us Zr ls ys dj Au 

rd ds rRoksa dh L&LisDVªy ykbuksa dk Hkh vè;;u fd;kA 

,Dl&fdj.k LisDVªy ykbuksa ds vè;;u ls eksT+kys us ik;k fd 

izR;sd LisDVªy lhjhT+k ds fy, mRlftZr fdj.kksa dh rjax nSè;Z vkSj 

ijek.kq Øekad esa ,d [k+kl lacaèk gSA

bl lacaèk esa λ rjax nSè;Z] Z ijek.kq Øekad vkSj σ LØhfuax 

fLFkjkad gSA bl lacaèk dks eksT+kys fu;e ds uke ls tkuk tkrk gSA 

( )2z/1 s-la
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eksT+kys }kjk dh xbZ bl [kkst ls gh ,Dl&fdj.k LisDVªks&jklk;fud 

fo'ys"k.k dh 'kq:vkr gqbZA 

fp=k&2% eksT+kys }kjk fy;k x;k fofHkUu rRoksa dh ,Dl&fdj.k 

LisDVªy ykbuksa dk izfl¼ LVs;jdsl fp=k (lanHkZ% fiQy- eSx-] 26] 

1024&1034] 1913)

eksT+kys ds 'kksèk dk;Z dk ,Dl&fdj.k LisDVªy ykbuksa dk 

xq.kkRed vkSj ek=kkRed rkfRod fo'ys"k.k ds fy, mi;ksx] 

ijek.kq ds ekWMy vkSj vkorZ lkj.kh esa jklk;fud rRoksa dh 

O;oLFkk dks le>us ds fy, iz;ksx ehy dk iRFkj lkfcr gqvkA

eksT+kys fu;e tks fd ,d izk;ksfxd fu;e Fkk] dks ijek.kfod 

fl¼kar ls O;qRiUu (fMjkbo) djus ij mls lS¼kafrd vkèkkj Hkh 

feyk vkSj ijek.kq Øekad dks izksVksu la[;k ls lacafèkr fd;k x;kA 

eksT+kys dh [kkst ls igys ijek.kq Øekad dk fdlh Hkh HkkSfrd jkf'k 

ls lacaèk ugha FkkA ;g vkorZ lkj.kh esa jklk;fud rRo dh fliZQ 

,d Øe la[;k FkhA

jklk;fud rRoksa dh ,Dl&fdj.k LisDVªy ykbuksa ds vè;;u 

}kjk eksT+kys us ;g Hkh n'kkZ;k fd fofHkUu rRoksa ds xq.k èkeZ muds 

ijek.kq Øekad ij fuHkZj gSa u fd ijek.kq Hkkj ij tSlk fd ml 

le; osQ oSKkfudksa dh voèkkj.kk FkhA vkorZ lkj.kh esa rRoksa dks 

ijek.kq Øekad ds vuqlkj Øec¼ fd, tkus ls esUnsyho }kjk dbZ 

txg rRoksa dk Øe cnyuk Hkh Lo;a mfpr gks tkrk gSA vkorZ 

lkj.kh eas jsvj&vFkZ rRoksa dh lgh txg lqfuf'pr djuk esUnsyho 

ds fy, [k+klk eqf'dy gks jgk FkkA eksT+kys us bu rRoksa dh lgh 

txg lqfuf'pr dh vkSj lkFk gh ;g Hkh crk;k fd ySaFksukbM~l 

fliZQ 15 rRo gh gks ldrs gSa (ijek.kq Øekad 57 ls 71 rd)A 

eksT+kys us n'kkZ;k fd ijek.kq Øekad vuqØe esa la[;k 43] 61] 72 
43vkSj 75 dk LFkku fjDr gSA ;g rRo] VsDuhf'k;e ( Tc)] 

61 72 75izksfefFkve ( Pm)] gSfÝu;e ( Hf)] vkSj jhfu;e ( Re) ckn 

esa [kkst fudkys x,A eksT+kys fofèk }kjk MdZ dksLVj ,oa tkWtZ okWu 
72gSfolh us o"kZ 1923 esa ,d tdksZfu;e [kfut esa Hf rFkk okYVj 

uksMsd] bnk rkds] vkSj vkWVks cxZ us o"kZ 1925 esa dwyEckbV [kfut 
75 43esa Re dh [kkst dhA Tc dkyksZ isfj;j ,oa ,ehfyvks lsxjs }kjk 

61o"kZ 1937 esa rFkk Pm tsdc eSfjaLdh] ykWjsal XysUnsfuu o pkYlZ 

dksj;sy }kjk o"kZ 1945 esa [kksts x, FksA

1914 esa igyk fo'o;q¼ 'kq: gksus ij eksT+kys fczfV'k vkehZ 

dh jkW;y bathfu;jl~ esa HkrhZ gks x,A xSfyiksyh (VdhZ) dh yM+kbZ 

esa ,d rduhdh vkWfiQlj ds :i esa dk;Z djrs gq, 10 vxLr] 

1915 dks bl vf}rh; oSKkfud ds thou dk var gks x;kA ml 

le; ds ofj"B oSKkfudksa dk ekuuk Fkk fd vxj eksT+kys thfor 

jgrs rks izcy laHkkouk Fkh fd o"kZ 1916 dk ukscy iqjLdkj eksT+kys 

dks gh iznku fd;k tkrkA

vkt ge tkurs gSa fd ,Dl&fdj.k LisDVªefefr rduhd dk 

mi;ksx foKku dh dbZ 'kk[kkvksa esa tSls fd inkFkZ foKku] i;kZoj.k 

foKku] HkwxHkZ foKku bR;kfn vkSj LVhy] lhesaV] isVªksfy;e bR;kfn 

m|ksxksa esa cgqrk;r ls fd;k tk jgk gSA le; ds lkFk&lkFk bl 

rduhd esa fo'ys".kkRed lkeF;Zrk esa mUufr vkSj ifj"Ñr 

midj.kksa dk fodkl o xq.koÙkk esa lqèkkj gksrk vk;k gSA 

,Dl&fdj.k LisDVªefefr rduhd esa dbZ [kwfc;k¡ gSaA jklk;fud 

fo'ys"k.k ds fy, ,d vfouk'kd rduhd gksus ds lkFk blesa 

cksjkWu ls ys dj ;wjsfu;e rd lHkh rRoksa ds fy, p;ukRedrk vkSj 

dqN ihih,e ls ys dj 'kr izfr'kr rd dh ek=kk esa ekiu {kerk 

gSA bl rduhd ds fy, ljy o de ykxr okyh fofèk ls uewus 

rS;kj fd, tkrs gSa vkSj dbZ rjg ds inkFkZ tSls fd Bksl] ruq ijr] 

nzo] ikmMj] rS;kj ikVZ bR;kfn dk fo'ys"k.k fd;k tk ldrk gSA 

orZeku esa mi;ksx esa vkus okys LisDVªksehVj u fliZQ iz;ksx'kkyk esa 

iz;ksx fd, tkus okys midj.k] vfirq gkFk esa lekus okys 

(gSaM&gsYM) midj.k ls ys dj m|ksxksa esa iz;qDr gksus okys 

vkWu&ykbu flLVe rd miyCèk gSaA
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MkW- jf'e

Hkkjr ds egku oSKkfud % vk;ZHkV~V

Hkkjr ds egku [kxksyfoK vk;ZHkV~V dk tUe lu~ 476 esa dsjy esa gqvk FkkA i`Foh xksy gS o viuh gh èkqjh ij ?kwerh gS] ;g fu"d"kZ 

lcls igys vk;ZHkV~V us gh fudkyk vkSj ?kksf"kr fd;k fd lw;Z o pUnz xzg.k Øe'k% i`Foh ij iM+us okyh pUnzek dh Nk;k o i`Foh }kjk 

Mkyh tkus okyh pUnzek ij Nk;k ds dkj.k gksrs gSaA vk;ZHkV~V igys xf.krK Fks ftUgksaus lkbu vkSj dkslkbu dks ifjHkkf"kr fd;k rFkk budh 

0º ls 90º rd dh rkfydk cukbZA vius iwoZorhZ oSKkfudksa }kjk Kkr ikbZ ds eku ls vfèkd lgh ikbZ dk eku Kkr fd;k (π=3.1416)A 

Hkkjr dh igyh lsVsykbV dk uke vk;ZHkV~V blh egku [kxksyfon~ ds lEeku esa j[kk x;k gSA

vk;ZHkV~V
(476&550)

vkHkkj % 1- McY;wMcY;wMcY;w-fodhihfM;k-vksvkjth

        2- jk"Vªh; HkkSfrd iz;ksx'kkyk esa vk;ZHkV~V dk izn'kZ

fp=k&3% jk"Vªh; HkkSfrd iz;ksx'kkyk ds ,Dl&fdj.k fo'ys"k.k 

vuqHkkx esa miyCèk ,Dl&fdj.k izfrnhfIr LisDVªeekih

jk"Vªh; HkkSfrd iz;ksx'kkyk esa Hkh ,Dl&fdj.k LisDVªefefr 

}kjk mUur inkFkks± ds la'ys"k.k o ;qfDrvksa ds fodkl laacafèkr 

vuqlaèkku dk;Z esa izØe b"Vrehdj.k (izkslsl vkWifVekbts+'ku)] 

izkjfEHkd ,oa la'ysf"kr inkFkks± dh 'kq¼rk] MksisUV o jklk;fud 

daiksft+'ku dk fo'ys"k.k] ruq ijr@dksfVax dh eksVkbZ] izfrfp=k.k 

(eSfiax) }kjk rkfRod forj.k] ,Wjkslksy dk fo'ys"k.k vkSj mldk 

lzksr ls lacaèk] bR;kfn ds fy, c[kwch fd;k tk jgk gSA fp=k&3 esa 

iz;ksx'kkyk esa miyCèk ,Dl&fdj.k izfrnhfIr LisDVªeekih fn[kk;k 

x;k gSA

lanHkZ

1- McY;wMcY;wMcY;w-fodhihfM;k-vksvkjth

2- ,pVhVhih%@@vkbVZ h,ih&VhVh,poh-vkvs kjth@ ekts y+ _s 2012

3- ;qthu ih- cfVZu] fizalhiYl~ ,.M izsfDVl vkWiQ ,Dl&js 

LisDVªksehfVªd ,susfyfll] Iyhue] U;w;kdZ] 1984

4- vkj- Vjf'k;u ,o a ih- Dykl]s  filaz hiYl ~ vkiW Q Dokfa VVfs Vo 

,Dl&j s Ýykfs jllas  ,us fs yflt]+  gMs u] yna u] 1982
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rkj ;kfu VsyhxzkiQ dh lsok 15 tqykbZ 2013 dks cUn dj nh 
xbZA ekuo lH;rk ds bfrgkl esa rkj dk ;ksxnku vo.kZuh; jgk gSA 
Hkkjr esa bldh 'kq:vkr 1950 esa gqbZ Fkh] tc igyh ckj dksydkrk 
vkSj Mk;eaM gkcZj ds chp lwpuk izs"k.k gsrq rkj dk iz;ksx fd;k 
x;kA Hkkjr esa bldk iz;ksx vkSj rduhdh 'kksèku fofy;e vks- 
jkmxusls] tks fd ,d ltZu Fks] us fd;kA ykMZ MygkSth us jkmxusls 
dks dksydkrk eas 27 ehy yEch rkj lsok ds fy, lkjs vfèkdkj 
fn;sA vaxzsth jkt esa rkj lwpuk izlkj.k dk lcls egRoiw.kZ ekè;e 
Fkk vkSj 1857 ds laxzke dks nckus esa bldk egRoiw.kZ ;ksxnku FkkA 
vktknh ds ckn Hkh rkj lsok vke turk ds fy, dHkh [kq'kh rks 
dHkh xe dk iSxke ysdj vkrh jghA xkaoksa eas rks rkj vkus ij] tks 
fd vaxzsth Hkk"kk esa gksrk Fkk] [kycyh lh ep tkrh FkhA dkj.k Fkk 
fd xkaoksa esa vaxzsth i<+us okys bDdk&nqDdk yksx gh gksrs Fks vkSj 
vDlj yksx ;g eku cSBrs Fks fd rkj esa cqjh [kcj gh gksxhA ij 
ges'kk gh ,slk ugha gksrk FkkA

rkj tSls vfr ljy ij vR;Ur egRoiw.kZ lapkj lkèku dk 
vkfo"dkj lSeqvy fiQuys ekslZ us fd;k FkkA lSeqvy ekslZ dk tUe 
27 vizSy 1791 dks pkYlZVkmu eslkpqlsV~l (la;qDr jkT; 
vejhdk) esa gqvk FkkA ;sy dkWyst ls Lukrd dh i<+kbZ ds nkSjku 
ekslZ dk >qdko fp=kdyk vkSj fctyh ds fodkl dh rjiQ gks 
x;kA ;sy dkWyst ls Lukrd djus ds ckn ekslZ vejhdh dykdkj 
okf'kaxVu ,YlVu ds lkFk baXySaM pys x;s vkSj fp=kdyk dk xgu 
vè;;u djus ds i'pkr] pkj lky ckn vejhdk ykSVsA ;gk¡ vkdj 
ekslZ egksn; us cksLVu esa ,d fp=kdyk LVwfM;ks dh LFkkiuk dhA 
ekslZ 29 flrEcj 1818 dks ydsfV;k okWdj ds lax ifj.k; lw=k esa 
caèksA vxys dqN o"kks± ds nkSjku vFkZO;oLFkk dh cngkyh ds dkj.k 
ekslZ ifjokj dh Hkh gkyr cgqr vPNh ugha jghA

1825 esa U;w;kdZ flVh us ekslZ dks ekDZ;wl n yiQk;srs dk fp=k 
cukus dk dk;Z lkSaik] ftldk esgurkuk $1000 FkkA fp=k cukus ds 
nkSjku ekslZ dks lwpuk feyh Fkh fd mudh iRuh cgqr chekj gSaA tc 
ekslZ vius ?kj vk;s rks ik;k fd mudh iRuh dk nsgkolku gks x;k 
gS vkSj mudh vafre fØ;k Hkh iwjh dh tk pqdh gSA bl ?kVuk dk 
ekslZ ij xgjk izHkko iM+kA ml tekus esa lwpuk dk izlkj.k 
?kqM+lokjksa }kjk fd;k tkrk FkkA viuh iRuh ds nsgkolku ds ckn 

ekslZ us fp=kdyk dk dk;Z NksM+ fn;k vkSj lapkj ds uohu ekè;e 
dh [kkst dh vksj viuk è;ku yxkuk 'kq: fd;kA ekslZ dh 
eqykdkr 1832 esa pkYlZ tSDlu] tks fo|qr vkSj pqEcdRo HkkSfrdh 
ds Kkrk Fks] ls gqbZA

fo|qr&pqEcdRo HkkSfrdh ds vusdksa iz;ksxksa dks ns[kus vkSj 
lh[kus ds ckn ekslZ us ,d rkj ls lans'k izlkj.k dh ladYiuk 
fodflr dhA 'kq:vkr esa ekslZ dh yEch nwjh rd lans'k izlkj.k esa 
cgqr dfBukbZ;ka vkb± vkSj dqN lkS ehVj ls vfèkd nwjh rd lans'k 
izlkj.k esa liQyrk ugha feyhA bl rduhdh deh dks mUgksaus 
U;w;kdZ fo'ofo|ky; ds jlk;u 'kkL=k ds izkè;kid y;ksukMZ xsy 
ds lkFk feydj iw.kZ dhA blds i'pkr~ ekslZ yxHkx 10 ehy rd 
lans'k Hkstus esa liQy jgsA 1838 esa ekslZ jktèkkuh okf'kaxVu Mh-lh- 
vk;s ij dsUnz ljdkj ls dksbZ enn ugha feyhA blds i'pkr~ og 
;wjksi vk;s vkSj ,dLou~ vkSj izek.kd dh ryk'k esa yxsA ;gk¡ ekslZ 
egksn; dks Kkr gqvk fd OghVLVksu vkSj dqd muls igys ls bl 
fn'kk esa iz;kljr gSaA vejhdk esa 1842 esa Úkafll tksukFku] tks fd 
lkaln Fks] us ekslZ dks okf'kaxVu Mh-lh- ls ckYVheksj (eSjhySaM) ds 
chp 38 ehy yEcs rkj lapkj ;a=k yxkus ds fy, $30000 fn;sA 
bl ;kstuk dks 24 ebZ 1844 dks iz;ksx ds fy, [kksy fn;k x;kA 
blds ckn ekslZ yxkrj bl fn'kk esa liQyrk ikrs jgsA ^rkj ds 
vUos"kd* dk Js; ekslZ dks dkiQh dkuwuh yM+kb;ksa ds ckn feykA

ekslZ egksn; dh igyh iRuh ls pkj larkus FkhA bUgksaus viuh 
nwljh 'kknh 10 vxLr] 1848 dks ljkg ,fytkosFk xzhloYM ls dh 
vkSj bu nksuksa dh Hkh pkj larkus gqbZA

10 twu] 1871 dks U;w;kdZ 'kgj ds lsUVªy ikdZ esa ekslZ dh 
dkaL; izfrek LFkkfir dh xbZA ekslZ egksn; dk nsgkolku 2 vizSy] 
1872 dks 80 o"kZ dh voLFkk esa gqvkA iwjh nqfu;k ekslZ dks muds 
ekuoksi;ksxh [kkst ds fy, ges'kk ;kn j[ksxhA

vkt ds bl py nwjHkk"k ;a=k vkSj vUrjjk"Vªh; dEI;wVj ra=k 
dks vfr rhoz lapkj ;qx esa ekslZ dk rkj Hkys gh vfr lkèkkj.k 
vkfo"dkj yxs] ij ;g dguk vfr'k;ksfDr ugha gksxh fd muds bl 
egku vkfo"dkj us laiw.kZ ekuork dh vrqyuh; lsok dhA

rkj ;kfu VsfyxzkiQ

MkW- ,p- ds- flag
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Øe la- ifj;kstuk dk 'kh"kZd laLFkk ifj;kstuk izeq[k

Øe la- ifj;kstuk dk 'kh"kZd laLFkk ifj;kstuk izeq[k

1 vkWIVksbysDVªkWfuDl midj.kksa ,oa lac) foKku ,oa izkS|ksfxdh foHkkx Mk- ¼lqJh½ iquhrk flag@
izkS|ksfxdh ds leqUur fu"iknu gsrq ¼efgyk oSKkfud ;kstuk ^,* fjrq JhokLro
uSukslajfpr bysDVªksY;wfefulsaV ds varxZr WOS-A½
inkFkks dk la'ys"k.k ,o vfHky{k.ku

¼01 tuojh ls 30 twu] 2013 rd½

1 Lkh ,l vkbZ vkj & Kku izos'k }kj ,oa Lkh ,l vkbZ vkj Jh ,u- ds- ok/kok
vksiu lkslZ izkbosV DykmM volajpuk
(CSIR-KNOWGATE)

2 oguh; dher ij jksxh fof'k"V ,oa Lkh ,l vkbZ vkj Mk- th- lqeuk
vuqdwy ck;kslsjkfed bEIykaV ds fofuekZ.k
ds fy, vf}rh; lh ,l vkbZ vkj
izkS|ksfxdh dk fodkl

03 vfr mPp 'kfDr ekbØksoso V~;wCl % Lkh ,l vkbZ vkj Mk- vkj ch ekFkqj
fMtkbu ,oa fodkl laHkkouk,a@{kerk,a
(MTDDC)

12oha iapo"khZ; ;kstuk ds rgr ifj;kstuk,¡

ubZ ifj;kstuk,¡
¼01 tuojh ls 30 twu] 2013 rd½

Ekkuo lalk/ku fodkl lewg  
¼tuojh & twu] 2013 ds nkSjku eq[; xfrfof/k;ka½

1- vkS|ksfxd izf'k{k.k ikB~;Øe dk vk;kstu %&
tuojh&twu] 2013 ds nkSjku ,u ih ,y }kjk fofHkUu fo"k;ksa ij 02 izf'k{k.k ikB~;Øe vk;ksftr fd, x, %&
i) ÞU;wesfVd ,oa gkbMªksfyd nkc ekiu ;a= ,oa mudk va'kkaduÞ fo"k; ij izf'k{k.k dk;ZØe] 17&18 tuojh] 2013
ii) Þfoeh; izkpyksa esa vfuf'prrk ekiu dk va'kkadu ,oa ewY;kaduÞ fo"k; ij izf'k{k.k dk;ZØe] 14&15 ebZ] 2013

2- 'kks/k Nk=ksa dk fu;kstu ,oa ih ,p Mh gsrq iathdj.k %&
bl vof/k esa 9 'kks/k Nk=ksa ¼ts vkj ,Q@,l vkj ,Q½ us ,u ih ,y Tokbu fd;k] QyLo:i 30-06-2013 rd ,u ih ,y esa 
'kks/k Nk=ksa dh dqy la[;k 92 gS A 

3- 'kS{kf.kd laLFkkvksa ds fy, ,u ih ,y ifjn'kZu ¼foft+V½ dk vk;kstu %&
bl vof/k esa dqy pkj ¼4½ 'kS{kf.kd ifjn'kZu dk vk;kstu fd;k x;k( ftlesa fofHkUu Ldwyksa ls 100 Nk=ksa us Hkkx fy;k A 

4- ,u ih ,y esa fo|kfFkZ;ksa ds fy, izf'k{k.k dk vk;kstu %&
bl vof/k esa dqy 97 fo|kfFkZ;ksa dks muds 'kS{kf.kd fMxzh ls lacaf/kr fo"k;ksa esa iz;ksx'kkyk ds ofj"B oSKkfudksa ds ekxZn'kZu esa 
izf'k{k.k iznku fd;k x;k A

5- lEesyuksa@leku vk;kstuksa esa Hkkx ysus gsrq ,u ih ,y LVkQ lnL;ksa dh izfrfu;qfDr %&
bl vof/k esa ns'k ds fofHkUu fgLlksa esa vk;ksftr lEesyuksa@leku vk;kstuksa rFkk izf'k{k.k dk;ZØeksa esa Hkkx ysus ds fy, 
iz;ksx'kkyk ds oSKkfudksa] vU; LVkQ lnL;ksa vkSj 'kks/k v/;srkvksa dks ukfer fd;k x;k A

6- , lh ,l vkbZ vkj o ih th vkj ih bZ ls lacaf/kr izos'k & izfØ;k] ikB~;Øe] ijh{kk rFkk ewY;kadu vkfn dk;ZØeksa dk lapkyu 
dq'kyrkiwoZd fd;k x;k A
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fu;qDfr;k¡

LFkkukarj.k

¼01-01-2013 ls 30-06-2013½

1- Jh ;rsUnz ofj"B rduhf'k;u&I 09-01-2013

2- Jh d`".k eksgu dkaMiky rduhf'k;u&I 09-01-2013

3- lqJh vukfedk rduhf'k;u&I 09-01-2013

4- Jh jktu [kokl rduhf'k;u&I 09-01-2013

5- Jh euksftr Ms rduhf'k;u&I 09-01-2013

6- Jh lqn'kZu rduhf'k;u&I 09-01-2013

7- Jh t'kkscUrk efyd rduhf'k;u&I 09-01-2013

8- Jh lqfer eksgu rduhf'k;u&I 09-01-2013

9- Jh vjfcUn ikf.kxzgh rduhf'k;u&I 09-01-2013

10- Jh iou dqekj rduhf'k;u&I 09-01-2013

11- Jh izoh.k dqekj rduhf'k;u&I 09-01-2013

12- Jh uoy eupyokj rduhf'k;u&I 09-01-2013

13- Jh vfHk"ksd flag rduhdh vf/kdkjh 11-02-2013

14- Jh lkdsr fcgkjh rduhf'k;u&I 11-02-2013

15- Jh eukst dqekj ofj"B rduhdh vf/kdkjh 01-03-2013

16- Jh ef.kd.Mu vkj ,e rduhdh vf/kdkjh

17- Mk- Jhfuokl jko jkxe oSKkfud 04-03-2013

18- Jherh 'kek ijohu izf'k{kkFkhZ 11-06-2013

1- Jh ,l pVthZ] foŸk ,oa ys[kk vf/kdkjh] ,u-ih-,y- ls vkbZ-vkbZ-lh-ch-] dksydkrk esa leku in ij & 31-01-2013

2- Jherh lquhrk ;kno] lgk;d ¼lk½ xzsM+&2] ,u-ih-,y- ls lh-,l-vkbZ-vkj- dkWEIysDl esa lgk;d ¼foŸk ,oa ys[kk½ 
xzsM+&1 & 28-01-2013

3- Jherh dfork fcykuh] vuqHkkx vf/kdkjh ¼foŸk ,oa ys[kk½] ,u-ih-,y- ls lh-,l-vkbZ-vkj- eq[;ky; esa leku in ij  
& 08-03-2013

4- Jh Hkkx flag] vuqHkkx vf/kdkjh] ,u-ih-,y- ls ,-,e-ih-vkj-vkbZ- Hkksiky esa Hk.Mkj ,oa Ø; vf/kdkjh & 08-03-2013

5- Jh ,l ds esgrk] foŸk ,oa ys[kk fu;a=d] ,u-ih-,y- ls lh-,l-vkbZ-vkj- dkWEIysDl] ubZ fnYyh esa leku in ij 
& 10-04-2013

6- Jh foØe flag] vuqHkkx vf/kdkjh] ,u-ih-,y- ls ,u-bZ-vkbZ-,l-Vh] tksjgkV esa iz'kklfud vf/kdkjh & 02-04-2013

7- Jherh ohuk tSu] iz'kklfud vf/kdkjh] ,u-ih-,y- ls lh-,l-vkbZ-vkj- dkWEIysDl esa mi lfpo & 02-04-2013

8- Jh misUnz dqekj] foŸk ,oa ys[kk vf/kdkjh] vkbZ-vkbZ-vkbZ-,e- tEew ls ,u-ih-,y- esa leku in ij & 02-04-2013

9- Jh oh ds dkSf'kd] iz'kklu fu;a=d] vkbZ-vkbZ-ih- nsgjknwu ls ,u-ih-,y- esa leku in ij & 13-05-2013

10- Jh ,e ds tSu] foŸk ,oa ys[kk fu;a=d] lh-,l-vkbZ-vkj- dkWEIysDl ls ,u-ih-,y- esa leku in ij & 14-03-2013
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1- Jh vfuy dqekj ofj"B rduhf'k;u ¼1½ ls ofj"B rduhf'k;u ¼2½
2- Jh v'kksd dqekj ofj"B rduhf'k;u ¼1½ ls ofj"B rduhf'k;u ¼2½
3- Jh nhu cU/kq ofj"B rduhf'k;u ¼1½ ls ofj"B rduhf'k;u ¼2½
4- Jh fnus'k dqekj lkguh ofj"B rduhf'k;u ¼1½ ls ofj"B rduhf'k;u ¼2½
5- Jh dYi dqekj ofj"B rduhf'k;u ¼1½ ls ofj"B rduhf'k;u ¼2½
6- Jh yky flag ofj"B rduhf'k;u ¼1½ ls ofj"B rduhf'k;u ¼2½
7- Jh ys[k jkt fFkaM ofj"B rduhf'k;u ¼1½ ls ofj"B rduhf'k;u ¼2½
8- Jh vkse izdk'k uk;dk ofj"B rduhf'k;u ¼1½ ls ofj"B rduhf'k;u ¼2½
9- Jh jktchj flag ofj"B rduhf'k;u ¼1½ ls ofj"B rduhf'k;u ¼2½
10- Jh jkts'oj izlkn ofj"B rduhf'k;u ¼1½ ls ofj"B rduhf'k;u ¼2½
11- Jh jke ckcw ofj"B rduhf'k;u ¼1½ ls ofj"B rduhf'k;u ¼2½
12- Jh f=yksd flag ofj"B rduhf'k;u ¼1½ ls ofj"B rduhf'k;u ¼2½
13- Jh ;ksxs'k dqekj 'kekZ ofj"B rduhf'k;u ¼1½ ls ofj"B rduhf'k;u ¼2½
14- Jherh ljkst mik/;k; ofj"B rduhf'k;u ¼1½ ls ofj"B rduhf'k;u ¼2½
15- Jh lR; izdk'k ofj"B rduhf'k;u ¼1½ ls ofj"B rduhf'k;u ¼2½
16- Mk- vCnqy eksfcu ofj"B iz/kku oSKkfud ls eq[; oSKkfud
17- Mk- vt; /kj ofj"B iz/kku oSKkfud ls eq[; oSKkfud
18- Mk- jktho pksiM+k ofj"B iz/kku oSKkfud ls eq[; oSKkfud
19- Mk- ,l ds /kou ofj"B iz/kku oSKkfud ls eq[; oSKkfud
20- Mk- ,l ,l jktiwr ofj"B iz/kku oSKkfud ls eq[; oSKkfud
21- Mk- ¼lqJh½ T;ksfr yrk ik.Ms; ofj"B iz/kku oSKkfud ls eq[; oSKkfud
22- Mk- ,l ,e f'koizlkn ofj"B iz/kku oSKkfud ls eq[; oSKkfud
23- Mk- ih lqczg~eU;e ofj"B iz/kku oSKkfud ls eq[; oSKkfud
24- Jh ih ,l usxh ofj"B iz/kku oSKkfud ls eq[; oSKkfud
25- Jh FkkWel tksu ofj"B iz/kku oSKkfud ls eq[; oSKkfud
26- Jh dqyHkw"k.k jkor ofj"B rduhdh vf/kdkjh ¼3½ ls iz/kku rduhdh vf/kdkjh
27- Mk- ¼lqJh½ eatq vjksM+k ofj"B rduhdh vf/kdkjh ¼3½ ls iz/kku rduhdh vf/kdkjh
28- Jh eqdqy 'kekZ ofj"B rduhdh vf/kdkjh ¼3½ ls iz/kku rduhdh vf/kdkjh
29- Jh fiukdh jatu ofj"B rduhdh vf/kdkjh ¼3½ ls iz/kku rduhdh vf/kdkjh
30- Mk- ;qf/kf"Bj dqekj ;kno ofj"B rduhdh vf/kdkjh ¼3½ ls iz/kku rduhdh vf/kdkjh
31- Jh tks[ku jke ofj"B rduhdh vf/kdkjh ¼2½ ls ofj"B rduhdh vf/kdkjh ¼3½
32- Jh daoythr flag ofj"B rduhdh vf/kdkjh ¼2½ ls ofj"B rduhdh vf/kdkjh ¼3½
33- Jherh 'kf'k ys[kk HkVukxj ofj"B rduhdh vf/kdkjh ¼2½ ls ofj"B rduhdh vf/kdkjh ¼3½
34- Jh jkechj flag rduhdh vf/kdkjh ls ofj"B rduhdh vf/kdkjh ¼1½
35- Jh vkyksd eq[kthZ rduhdh vf/kdkjh ls ofj"B rduhdh vf/kdkjh ¼1½
36- Jh fouksn dqekj raoj rduhdh vf/kdkjh ls ofj"B rduhdh vf/kdkjh ¼1½
37- Jherh vpZuk lkgw rduhdh lgk;d ls rduhdh vf/kdkjh
38- eks- vkfjQ laftn rduhdh lgk;d ls rduhdh vf/kdkjh
39- Lo- Jh ,l lqjs'k ckcw rduhdh lgk;d ls rduhdh vf/kdkjh
40- Jherh Le`fr frokjh flag rduhdh lgk;d ls rduhdh vf/kdkjh
41- Jh foØe rduhdh lgk;d ls rduhdh vf/kdkjh
42- Jh ch Mh 'kkyhxzke rduhdh lgk;d ls rduhdh vf/kdkjh
43- Jh ;'kiky rduhdh lgk;d ls ofj"B rduhdh lgk;d

inksUufr;k¡
¼01-01-2013 ls 30-06-2013½
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lsokfuo`r LVkWiQ
(01-01-2013 ls 30-06-2013)

Jh ts ds xqIrk] 
iz/kku rduhdh vf/kdkjh

28-02-2013

Jh ,p ,y xsjk] 
ofj"B vk'kqfyfi ¼,e , lh ih½

30-04-2013

Jh ,u ds 'kekZ
ofj"B rduhf'k;u II

28-02-2013

Jh vkj ds lsBh] 
ofj"B rduhf'k;u II

28-02-2013

Jh :isUnz pØorhZ] 
ofj"B rduhf'k;u II

31-03-2013

Jh iwju yky] 
iz;ksx'kkyk lgk;d

31-01-2013

Jh jktchj flag] 
iz/kku oSKkfud
31-03-2013

Jh osn flag] 
dk;Z'kkyk lgk;d VIII         

28-02-2013

Jh t; dqekj flag] 
lgk;d ¼ Hk.Mkj ,oa Ø;½ xzsM+&2 

31-03-2013

Jherh eksfguh usHkukuh] 
lgk;d ¼lkekU;½ xzsM+&1

31-03-2013

Jh ,l ds fla?ky] 
eq[; oSKkfud 
30-06-2013

Jh Hkxoku nkl] 
ofj"B rduhf'k;u II

31-05-2013

Mk- v'kksd dqekj] 
eq[; oSKkfud
31-05-2013

Jh Vh jk?kosUnz] 
eq[; oSKkfud
31-05-2013

Jh fou; 'kekZ] 
vuqHkkx vf/kdkjh 
¼Hk.Mkj ,oa Ø;½ 

31-05-2013

Jh xqj'kj.k dkSj in~e]
iz/kku oSKkfud 
31-01-2013

Mk- ;'kiky] 
rduhdh lgk;d 

31-05-2013
(VIII)

Jh jke'kj.k] 
ofj"B rduhf'k;u II

30-06-2013
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