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Ñf=ke raf=kdk usVodZ ekWMy }kjk Hkwty Lrj ds mrkj&p<+ko dk iwokZuqeku % ,d v/;;u

lkSjHk usek] ,e ds usek] ,e ds voLFkh¹ ,oa vkj ds usek¹
jk"Vªh; tyfoKku laLFkku] #M+dh 247 667

¹tokgjyky usg# Ñf"k fo'ofo|ky;] tcyiqj 482 004 ¼e/; izns'k½

lkjka'k % fiNys dqN o"kksZ esa] Hkwty ds vR;f/kd nksgu ds dkj.k Hkkjr ds dbZ {ks=kksa esa Hkwty Lrj dkQh uhps pyk x;k gSA dsUnzh; Hkwty cksMZ ds vkdM+ksa
ds vuqlkj] Hkkjr esa o"kZ 2007 vkSj 2017 ds chp Hkwty Lrj esa vkSlru 61 izfr'kr dh deh gqbZ gS] ftlds dkj.k ty dh miyC/krk ,oa xq.koÙkk dh
leL;k fnu&izfrfnu xaHkhj :i ys jgh gSA dsUnzh; Hkwty cksMZ dh 2017 dh fjiksVZ ds vuqlkj] Hkkjr ds dqy 6881 [kaMksa ¼CykWd½ esa ls 313 CykWd xaHkhj
(Critical), 1186 CykWd vfr 'kksf"kr (Over Exploited) ,oa 100 CykWd [kkjs ikuh (Saline) dh Js.kh esa vkrs gSaA blds vykok 94 ,sls Hkh CykWd gSa tgk¡
Hkwty dh miyC/krk cgqr de gSA Hkwty lalk/ku ds fxjrs gq, Lrj ls mRiUUk gq, ty ladV ,oa ns'k dh lkekftd vkSj vkfFkZd o`f) esa blds
vR;f/kd egRo dks ns[krs gq, Hkwty lalk/kuksa dk lexz fodkl ,oa izca/ku vfr vko';d gSA Hkwty Lrj dk lVhd iwokZuqeku] Hkwty lalk/kuksa ds dq'ky
izca/ku ,oa ikfjfLFkfrd ra=k ds lrr fodkl ds fy, vfr vko';d gSA bl v/;;u esa ,d p;fur tyHk`r (Aquifer) ra=k esa Hkwty Lrj ds iwokZuqeku ds fy,
eYVh ys;j ijlsIVªkWu (MLP) Ñf=ke raf=kdk usVodZ (ANN) dk mi;ksx fd;k x;k FkkA ,,u,u ekWMy ds fodkl esa o"kkZ] rkieku] unh ty Lrj vkSj Hkwty
Lrj ds vkadM+s 'kkfey FksA ,,u,u ekWMy dks xzsfM,aV fnllsaV ,Yxksfjn~e (GDM) dk mi;ksx djds izf'kf{kr fd;k x;k FkkA mä ekWMy dks lkr fofHkUUk voyksdu
LFkkuksa ij vuqiz;ksfxr ,oa ekU; fd;k x;k rFkk izR;sd LFkku ds fy, ,,u,u ekWMy dh vuqekfur {kerk fodflr dh xbZ FkhA ftldk ewY;kadu pkj lkaf[;dh;

ladsrd [ck;l (Bias), vkj-,e-,l-bZ (RMSE), ,u-,l-bZ (NSE) vkSj ,e,lbZ (MSE) ds lkFk&lkFk n`'; ifj{k.k dk mi;ksx djds fd;k x;k FkkA bl

v/;;u ds ifj.kkeksa ds vk/kkj ij raf=kdk usVodZ ekWMy (ANN) dks yxHkx lHkh pqus gq, voyksdu LFkkuksa ij ekfld Hkwty Lrj ds iwokZuqeku ds fy, dq'ky
ik;k x;kA v/;;u ls ;g fu"d"kZ fudkyk x;k fd Ñfre raf=kdk usVodZ rduhdksa (ANN) dk mi;ksx Hkwty Lrj ds mrkj&p<+ko ds iwokZuqeku djus ds fy,]
fo'ks"k :i ls MsVk&nqyZHk ifjfLFkfr;ksa esa] dq'kyrkiwoZd fd;k tk ldrk gSA
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Abstract
In the last few years, due to excessive exploitation of groundwater resources, the water level has gone down in many parts of India. According
to a data from the Central Ground Water Board (CGWB), the average groundwater level in India has decreased by 61 per cent between 2007
and 2017, due to which the availability and quality of water are taking serious problems day-by-day. According to the CGWB (2017), 313 blocks
out of a total of 6881 blocks are Critical, 1186 blocks are over exploited, and 100 blocks fall into the category of saline. And there are 94 such
blocks where the availability of groundwater is significantly less. The overall development and management of groundwater resources are critical
because of the water crisis arising from the declining level of groundwater resources and its immense importance in the social and economic
growth of the country. Accurate forecasting of groundwater levels is essential for efficient management of groundwater resources and sustain-
able development of ecosystems. In this study, Multi-Layer Perceptron (MLP) artificial neural network (ANN) was used to predict groundwater
levels in a selected aquifer system. The development of the ANN model included data on rainfall, temperature and river water level and
groundwater level. The ANN model was trained using the gradient decant algorithm (GDM). The said model was applied and validated at seven
different observation locations, and the estimated capacity of the ANN model was developed for each location. This was assessed using four
statistical indicators [Bias, RMSE, NSE and MSE] as well as visual testing. Based on the results of this study, the Neural Network Model (ANN)
was found to be efficient for forecasting monthly groundwater levels at almost all selected observation locations. The study concluded that
artificial neural network techniques (ANNs) could be used efficiently to predict groundwater level fluctuations, especially in data-scarce
situations.
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izLrkouk
nqfu;k ds vusd Hkkxksa esa ?kjsyw] Ñf"k vkSj vkS|ksfxd {ks=kksa

ds fy, Hkwty] rkts ikuh dh vkiwfrZ dk ,d izeq[k lzksr gSA
blds vykok] Hkwty dks lrg ds ty lzksrksa dh rqyuk esa
tyok;q esa mrkj&p<+ko ds eqdkcys de vlqjf{kr ekuk tkrk
gSA fiNys dqN o"kks± esa Hkwty ds vR;f/kd nksgu ds dkj.k
Hkkjr ds dbZ {ks=kksa esa Hkwty Lrj dkQh uhps pyk x;k gSA
dsUnzh; Hkwty cksMZ ds vkadM+ksa ds vuqlkj] Hkkjr esa o"kZ 2007
vkSj 2017 ds chp Hkwty Lrj esa vkSlru 61 izfr'kr dh deh
gqbZ gS] ftlds dkj.k ty dh miyC/krk ,oa xq.koÙkk dh
leL;k fnu&izfrfnu xaHkhj :i ys jgh gSA dsUnzh; Hkwty cksMZ
dh 2017 dh fjiksVZ ds vuqlkj Hkkjr ds dqy 6881 [kaMksa
¼CykWd½ esa ls 313 CykWd xaHkhj (Critical), 1186 CykWd vfr
'kksf"kr (Over Exploited) ,oa 100 CykWd [kkjs ikuh (Saline)
dh Js.kh esa vkrs gaSA blds vykok 94 ,sls Hkh CykWd gSa tgk¡
Hkwty dh miyC/krk cgqr de gSA Hkwty lalk/ku ds fxjrs gq,
Lrj ls mRiUUk gq, ty ladV ,oa ns'k dh lkekftd vkSj
vkfFkZd o`f) esa blds vR;f/kd egRo dks ns[krs gq, Hkwty
lalk/kuksa dk lexz fodkl ,oa izca/ku vfr vko';d gSA
Hkwty Lrj dk lVhd iwokZuqeku] Hkwty lalk/kuksa ds dq'ky
izca/ku ,oa ikfjfLFkfrd ra=k ds lrr~ fodkl ds fy, vfr
vko';d gSA

gky ds le; esa] Hkwty ekWMfyax dks Hkwty ds b"Vre
mi;ksx] laj{k.k vkSj Hkwty lalk/ku ds LFkk;h izca/ku ds fy,
lcls izeq[k midj.k ds :i esa fodflr fd;k x;k gSA gkykafd]
pwafd Hkwty fNik gqvk gS vkSj Hkwty izfØ;k,a mPp Lrj ds
LFkkfud ds lkFk&lkFk ykSfdd fofo/krkvksa dks iznf'kZr djrh
gSa] tks Hkwty ekWMfyax dks cgqr dfBu dk;Z cukrh gSaA Hkwty ds
fo'oluh; iwokZuqeku ds fy,] HkkSfrd forj.k vk/kkfjr la[;kRed
ekWMy ¼;kuh] fot+qvy ekWMYl½ dks vkerkSj ij ,DohQj {ks=k
vkSj ekWMy ekinaMksa ds HkkSfrd xq.kksa dks fufnZ"V djus vkSj
ekWMy fleqys'ku dh tkap djus ds fy, cM+h ek=kk esa lVhd
tkudkjh dh vko';drk gksrh gSA O;ogkj esa] gkykafd] ekWMy
fodkl ds fy, i;kZIr MsVk gj txg vklkuh ls miyC/k ugha
gS] D;ksafd ykxr vkSj le; dh lhek gS5,6&17A Ñf=ke raf=kdk
usVodZ ¼,,u,u½ ekWMy ,sls ekWMyksa esa ls ,d gS] ftUgsa lkoZHkkSfed
lfUUkdV ds :i esa ekuk tkrk gS vkSj ;g xfr'khy vjs[kh;
iz.kkyh ekWMfyax ds fy, cgqr vuqdwy gS3A ikjaifjd rjhdksa ij
bl n`f"Vdks.k dk eq[; ykHk ;g gS fd bls xf.krh; :i esa
of.kZr ekSfyd izfØ;k dh tfVy izÑfr dh vko';drk ugha

gSA i;kZIr izf'k{k.k ds ckn] os ty foKku esa dbZ iwokZuqeku
leL;kvksa ds fy, mi;qä ifj.kke mRiUUk djus esa l{ke gSa3A
;g xq.k ,,u,u dks Hkwty ds mrkj&p<+ko ds fy, ekWMfyax dk
,d vkd"kZd lk/ku cukrk gSA

Ñf=ke raf=kdk usVodZ ¼,,u,u½ dks le;&Ükà[kyk iwokZuqeku
lfgr fofHkUUk ty lalk/ku leL;kvksa dks gy djus ds fy,
lQyrkiwoZd ykxw fd;k x;k gSA Hkwty Lrj (GWL) ds
mrkj&p<+ko ds fy, ,,u,u ekWMy ds izn'kZu dk ewY;kadu
fd;k x;k gS] tks iwoZ Hkwty Lrj] o"kkZ] unh dk ty Lrj vkSj
rkieku tSls ty ,oa ekSle laca/kh MsVk dk mi;ksx dj jgs gSaA
dksiksyk vkfn (2003) us iafiax vkSj tyok;q ifjfLFkfr;ksa esa
Hkwty iwokZuqeku ekWMy cukus ds fy, ,,u,u dk mi;ksx
fd;k Fkk5A dqN gkfy;k v/;;uksa us rVh; tyHk`rksa esa ty Lrj
ds iwokZuqeku djus ds fy, ,,u,u ekWMy ykxw fd,11]16A
ekSle laca/kh lwpuk vkSj iwoZ ty Lrj MsVk tSls buiqV pj ds
lkFk ,,u,u ekWMy dk mi;ksx dj rVh; ,DohQ+jksa esa Hkwty
ds mrkj&p<+ko dh lQyrkiwoZd iwokZuqeku dhA HkkSfrd Hkwty
ek WMy vk S j ,,u,u H k wty ek WMy dk r qyuk Red
v/;;u fd;k x;k Fkk D;ksafd mUgksaus Hkwty Lrjksa ds vuqdj.k
ds fy, fot+qvy ekWMyksa vkSj ,,u,u ds izn'kZu dk ewY;kadu
fd;k Fkk15A v/;;u ls irk pyk fd ,,u,u de le; ds
fy, csgrj iwokZuqeku iznku djrk gSA  fofHkUUk Mksesu esa tfVy
vjs[kh; izfØ;k ls tqM+h leL;kvksa dks /;ku esa j[krs gq,] gky
ds o"kks± esa foKku vkSj bathfu;fjax ds dbZ {ks=kksa esa iwokZuqeku ds
fy, Ñf=ke raf=kdk usVodZ ¼,,u,u½ dk O;kid :i ls
mi;ksx fd;k x;k gS16A ;|fi dbZ 'kks/kdrkZvksa us Hkwty&Lrj
dh iwokZuqeku [1, 2, 4, 5, 7, 12, 11, 14] ds fy, ,,u,u dks
ykxw fd;k gS] gkykafd] ,,u,u rduhd dk mi;ksx djds
Hkwty ekWMfyax FkksM+k lhfer gS2]4]5]7]18]12]14A orZeku v/;;u ds
mís'; ds vuqlkj v/;;u {ks=k esa ,,u,u rduhd dh enn ls
dbZ lkbVksa ij ty Lrj esa mrkj&p<+ko ds iwokZuqeku djus ds
fy, lQyrk iwoZd ,,u,u ekWMy fodflr djuk rFkk mldh
dq'kyrk dk v/;u djuk Fkk rkfd Hkfo"; esa t:jr iM+us ij
bl rduhd dk mi;ksx djds bl {ks=k ds fy, Hkwty lalk/kuksa
dk lexz fodkl ,oa izca/ku fd;k tk lds A

v/;;u {ks=k dk fooj.k
e/; izns'k jkT; ds gks'kaxkckn ftys dks orZeku v/;;u ds

fy, v/;;u {ks=k ds :i esa pquk x;k FkkA v/;;u {ks=k esa dbZ
LFkyksa ij i;kZIr vkSj izkekf.kd gkbMªksykWftdy vkSj ty Lrj
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MsVk gS tks orZeku v/;;u ds fy, vko';d FksA v/;;u {ks=k
nf{k.k esa lriqM+k ioZr Ükà[kyk vkSj mÙkj fn'kk esa ueZnk unh ls
f?kjk gSA laiw.kZ v/;;u ueZnk unh vkSj mldh lgk;d ufn;ksa
}kjk fd;k tkrk gSA bl izdkj] {ks=k ueZnk csflu esa iM+rk gSA
ueZnk unh ftys dh mÙkjh lhek ds lkFk cgrh gSA

v/;;u {ks=k esa tyks<+ jsr vkSj ctjh vkSj@ ;k tyks<+ flYV
jsr vkSj ctjh 'kkfey gSa tks bl {ks=k esa izeq[k gSa vkSj mÙkj esa
ueZnk unh vkSj nf{k.k esa lriqM+k ou ds chp ds {ks=k dks
'kkfey djrs gSa ¼fp=k&1½A v/;;u ds fy, lHkh p;fur LFky
tyks<+ vifjHkkf"kr tyHk`r esa eeZK FksA ,DohQj dh gkbMªksfyd
pkydrk ,d cM+s LFkkfud ifjorZu'khyrk dks iznf'kZr djrh gS]
tks Åijh ueZnk csflu dh dkQh fofo/krk dk lqÖkko nsrh gSA
;g 65 ls 804 ehVj @fnu rd fHkUUk gksrk gSA csflu esa Hkwty
dk lexz izokg nf{k.k ls mÙkj dh vksj gSA csflu ds ,d cM+s
fgLls rd ueZnk unh ,d egRoiw.kZ unh&tyHk`r laidZ djrh
gSA

lkexzh ,oa fof/k
MsVk dk laxzg.k ,oa vf/kxzg.k

Hkkjrh; HkwoSKkfud losZ{k.k ¼th,lvkbZ½] jkT; MsVk dsanz] Hkksiky
ls 10 o"kks± ¼2005 ls 2015½ dh nSfud o"kkZ ds vkadM+s izkIr gq,A
ueZnk unh dk nSfud unh Lrj] dsanzh; ty vk;ksx] Hkksiky ls izkIr
fd;k x;k FkkA v/;;u {ks=k dk nSfud vf/kdre vkSj U;wure
ifjos'k rkieku Hkkjrh; esVªksykWftdy foHkkx] iq.ks ls izkIr fd;k
x;k FkkA dsanzh; Hkwty cksMZ] Hkksiky vkSj th-,l-vkbZ foHkkx] Hkksiky
ls nSfud ty Lrj ds vkadM+s izkIr fd, x,A bl v/;;u ds

fy, lkbVksa dk p;u djus ds fy, mi;ksx fd, tkus okys
ekunaM nSfud ty Lrj MsVk dh nh?kZdkfyd miyC/krk vkSj
O;fäxr lkbVksa ij MsVk dh fujarjrk FksA bu ekunaMksa ds vk/kkj
ij lkr lkbVksa ¼,] ch] lh] Mh] bZ] ,Q vkSj th½ dks ,,u,u
rduhd dk mi;ksx djds 2005&2015 dh vof/k ds fy, ty
Lrj esa mrkj&p<+ko ds vuqdj.k ds fy, pquk x;k FkkA fp=k&1
esa bu f?kjs gq, voyksdu lkbVksa dks fn[kk;k x;k gSA

,,u,u vkfdZVsDpj vkSj Vªsfuax ,Yxksfjn~e ,d raf=kdk
usVodZ tSfod U;wjkWu iz.kkyh ls izsfjr gksrk gS] ftlesa ,d
O;kid lekukarj forfjr izlaLdj.k iz.kkyh 'kkfey gksrh gSA
;g vR;ar ijLij raf=kdk daI;wfVax rRoksa ls cuh gksrh gS tks
lh[kus vkSj Kku izkIr djus rFkk bls mi;ksx ds fy, miyC/k
djkus dh {kerk j[krh gSA ;g ekuo efLr"d ds nks igyqvksa
ls feyrk&tqyrk gS& ¼1½ Kku tksfd okrkoj.k ls ,d lh[kus
dh izfØ;k ds ek/;e ls izkIr fd;k tkrk gS] vkSj ¼2½ raf=kdk
daI;wfVax rRoksa dk vkil esa etcwr lEcU/k ¼ftls fluSfIVd osV
ds :i esa tkuk tkrk gS½ ftldk mi;ksx vf/kxzghr Kku dks
laxzghr djus ds fy, fd;k tkrk gS2A nwljs 'kCnksa esa] ,,u,u
'kkfey fd, x, okLrfod izfØ;kvksa ds ckjs esa dksbZ MsVk fn,
fcuk buiqV vkSj okafNr vkmViqV ds lsV ds chp laca/k izkIr
djrk gSA ;g iSVuZ ds vk/kkj ij igpku djus dk
eq[; lkj gSA ,,u,u dh ljy bdkbZ U;wjkWu gS] tks izkÑfrd
U;wjkWUl ds nks ewy mís';ksa dks vuqdj.k djrh gS% igys ;g
blesa fn;s x, lHkh buiqVksa ds Hkkfjr ;ksx dh x.kuk djrk gS vkSj
bl x.kuk dh xbZ Hkkj jkf'k dks ,d lfØ;.k Q+aD'ku@xSj&js[kh;
Q+aD'ku }kjk ikfjr fd;k tkrk gSA fuEufyf[kr vkadM+k ,d

fp=k 1 & v/;;u {ks=k ,oa voyksdu LFkkuksa dh Hkkjr esa ekufp=k eas fLFkfr
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U;wjkWu ds ,d xSj&js[kh; ekWMy dh O;k[;k djrk gS] tks blds
fy, vk/kkj rS;kj djrk gS ¼fp=k 2½A

v/;;u esa iz;qä ,,u,u (ANN) ekWMy dh lajpuk
bl v/;;u esa cgqLrjh; ilsZIVªkWu (MLP) dk mi;ksx

v/;;u {ks=k ij ekfld ty Lrj dh iwokZuqeku ds fy, ,,u,u
ekWMy dks fMtkbu djus ds fy, fd;k x;k gSA ,d cgqijr QhM
QkWjoMZ usVodZ dks vkerkSj ij cSd izksixs'ku ds lkFk izf'kf{kr
fd;k tkrk gS ftlesa buiqV ys;j] vkmViqV ys;j vkSj ,d ;k vf/
kd fNih ys;lZ gksrh gSa ¼fp=k 3½A buiqV ladsr dsoy buiqV uksM~l
ls vkmViqV uksM~l rd fNis gq, uksM~l ls xqtjdj vkxs dh vksj
tkrk gS] tks mi;ksxh e/;orhZ lax.kuk izn'kZu djus esa enn djrk
gSA ,e,yih U;wjy usVodZ dk izeq[k Iyl ikWbaV ;g gS fd bls
laHkkyuk dkQh vklku gS] vkSj fdlh Hkh buiqV&vkmViqV eSi dks
vuqekfur dj ldrk gS9A

ekWMy buiqV~l vkSj ,,u,u iSjkehVj dk fu/kkZj.k

egRoiw.kZ buiqV pjksa dk p;u ,,u,u ekWMy fodkl
izfØ;k esa lcls vfuok;Z pj.kksa esa ls ,d gSA lkekU; rkSj ij]
lHkh izklafxd buiqV pj leku :i ls tks fd vafre fu"d"kZ
ds fy, egRoiw.kZ gSa rFkk vkil esa lEcaf/kr ugha gSa] dks
p;fur fd;k tkuk pkfg,13A bl v/;;u esa] Hkwty iwokZuqeku
ds fy, p;fur LFkyksa dh eghus dh o"kkZ] rkieku vkSj ek/;

unh ds ty Lrj] ifjos'k dk rkieku] vkSj vkSlr varjky dk
p;u fd;k x;k FkkA bl v/;;u esa ,,u,u ekWMy ds fodkl
ds fy, vkmViqV ys;j esa ,d jSf[kd LFkkukarj.k Q+aD'ku lfgr
rhu ijrksa okyh fNih gqbZ ijr esa ,d ykWftfLVd flXekWbM
VªkalQj Q+aD'ku dk p;u fd;k x;k FkkA 8 lky ¼2005&2013½
ds ekfld ty Lrj ds MsVk dk bLrseky ,,u,u ekWMy vkSj 2
lky ¼2014&2015½ ds ijh{k.k ds fy, fd;k x;k FkkA ,,u,u
ekWMfyax MATLAB 7.0 lkW¶Vos;j dk mi;ksx djds fd;k
x;k FkkA

fodflr ,,u,u ekWMy dk izn'kZu ewY;kadu
lkr lkbVksa ds fy, fodflr lHkh ,,u,u ekWMyksa dk

izn'kZu ewY;kadu pkj lkaf[;dh; ladsrdksa ¼vkj,e,lbZ] ,e,bZ
vkSj ,u,lbZ½ dk mi;ksx djds fd;k x;k Fkk rkfd izf'k{k.k
vkSj ijh{k.k vof/k ds fy, O;fäxr lkbVksa ij ikuh ds Lrj
dh iwokZuqeku esa mudh izHkko'khyrk dh tkap dh tk ldsA
RMSE, MAE vkSj NSE ds fy, Hkko bl izdkj gSa %

ck;l (Bias) = )(1
1 N

oisi hh
N ... (1)

vkj-,e-,l-bZ (RMSE) = ... (2)

fp=k 2 & ,d xSj&js[kh; ,,u,u ekWMy
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fp=k 3 & cgqLrjh; ilsZIVªkWu lajpuk (MLP)

tgk¡] hoi = Hkwty Lrj ds ns[ks tkus dk eryc [L],
hsi = flE;qysVsM Hkwty Lrj vkSj N = voyksdu dh dqy
la[;kA

ifj.kke ,oa foospuk
fodflr Ñf=ke raf=kdk ekWMy }kjk ty Lrj iwokZuqeku

lkr LFkyksa ij ikuh dh Lrj ds mrkj&p<+ko ds iwokZuqeku ds
fy, fodflr ,,u,u ekWMy dk ewY;kadu fd;k tk jgk FkkA
,,u,u izf'k{k.k pkj lkaf[;dh; ekinaMksa dk mi;ksx djrs gq,
fd;k x;k Fkk tksfd ,e,lbZ,] vkj,e,lbZ,] ckbZl] vkSj
,u,lbZ FksA v/;;u ds QyLo:i fudys gq, ifj.kke la{ksi esa
izLrqr fd;s x, gSa ¼lkj.kh 1½A lkaf[;dh; ekinaMksa dks izf'k{k.k

vof/k ¼vFkkZr~ 2005&2013½ ds lkFk&lkFk ijh{k.k vof/k ¼;kuh
2014&2015½ ds nkSjku fu/kkZfjr fd;k x;k Fkk tSlk fd lkj.kh&1
esa fn[kk;k x;k gSA ifj.kke ls ;g lUns'k feyrk gS fd ,,u,u
,e,yih ekWMy us lHkh lkr lkbV~l ij ¼,] ch] lh] Mh] bZ] ,Q
vkSj th½ ij dkQh vPNh rjg ls y{; dks izkIr fd;k gSA
lkj.kh&1 ls ;g Li"V gS fd ,u,lbZ dk ewY; 0-87 ls 0-95 ds
chp gS]A ,u,lbZ 0-86 ¼lkbV ch½ ls 0-95 ¼lkbV ,½ esa fHkUUk
gksrk gSA uS'k&flVfDyQ n{krk&1  ls &1  ls fHkUUk gks ldrh gSA
1 ¼,u,lbZ = 1½ fn[kykrh gS fd ekWMy dh n{krk ekis gq,
vkSj izsf{kr MsVk ls ifjiw.kZ esy [kkrh gSA blh rjg vkj,e,lbZ
0-77 ¼lkbV B½ ls ysdj 0-95 ¼lkbV C½ ekWMy rd gS] ftlesa
Hkh izsf{kr vkSj ekis gq, MsVk ds chp ,d ;Fkksfpr lEcU/k dk
ladsr fn;k x;k gSA ,e,yih&,,u,u ekWMy ds fy, ,e,lbZ
dk eku 0-59 ¼lkbV th½ ls 0-97 ¼lkbV ch½ rd ik;k x;k
FkkA ,e,lbZ ds de ewY; us ns[ks gq, vkSj izfr:fir ewY;ksa dh
rqyuk djrs gq, de =kqfV dk ladsr fn;kA ;g Hkh ik;k x;k gS
fd U;wjkWu dks c<+kus ls ,e,lbZ ewY; ¼;kuh izn'kZu esa o`f)½ esa
deh vkbZ gSA blh rjg 2 ls 3 rd c<+rh ijrksa us Hkh iwokZuqeku
ds izn'kZu esa lq/kkj fd;k gSA gkyk¡fd] b"Vre fcanq ds Åij

buiqV ys;j fNih ys;lZ vkmViqV ys;j

,e-,l-bZ (M.S.E.)= 
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c<+rk gqvk U;wjkWu vkSj ijr ekWMy ds izn'kZu ij izfrdwy
izHkko Mkyrk gSA ,,u,u ekWMy ds izf'k{k.k vkSj ijh{k.k ds
nkSjku x.kuk fd, x, ck;l ds ewY; vf/kdka'k lkbVksa esa

udkjkRed gSa ¼lkbV lh ,aM lkbV Mh dks NksM+dj½A ,,u,u
ekWMy }kjk ikuh ds Lrj dk vksoj&izhfMD'ku D;ksa bafxr
fd;k x;k gSA

fp=k 5 & izf'k{k.k ¼2014&2015½ dh vof/k ds fy, lkbV ¼Mh½ ij ,,u,u ekWMy dk mi;ksx djds ekis gq, vkSj izfr:fir ikuh ds Lrj

fp=k 4 & izf'k{k.k ¼2014&2015½ dh vof/k ds fy, lkbV (A) ij ,,u,u ekWMy dk mi;ksx djrs gq, ns[ks x, izfr:fir ikuh ds vU; Lrj
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fu"d"kZ
bl v/;;u esa] ,e,yih U;wjy usVodZ vkfdZVsDpj us

izklafxd esVªksykWftdy vkSj gkbMªksykWftdy buiqV pj ij fopkj
djrs gq, v/;;u {ks=k esa ekfld ty Lrj esa mrkj&p<+ko dh
iwokZuqeku ds fy, mi;ksx fd;kA lkr lkbVksa esa ls izR;sd ds
fy, fodflr raf=kdk usVodZ ekWMy dh izHkko'khyrk dk ewY;kadu
lkaf[;dh; ladsrdksa ds lkFk&lkFk voyksdu vkSj vuqekfur
ty Lrj dh n`'; rqyuk dk mi;ksx djds fd;k x;k FkkA
Ñf=ke raf=kdk usVodZ ekWMy dks yxHkx lHkh LFkyksa ij ekfld
ty Lrj dk iwokZuqeku djus ds fy, dq'ky ik;k x;kA ;g
fu"d"kZ fudkyk tk ldrk gS fd raf=kdk usVodZ rduhd dk
mi;ksx fo'ks"k :i ls mu {ks=kksa esa ty Lrj ds mrkj&p<+ko ds
iwokZuqeku ds fy, fd;k tk ldrk gS tgka Hkwty izca/ku ds
fy, {ks=k MsVk dh i;kZIrrk vkSj xq.koÙkk xaHkhj eqís gSaA
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