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lkjk a’k

ekuotfur xfrfof/k;ksa vkSj tyok;q ifjorZu'khyrk ds dkj.k 'kgjh ty fudk; fujarj [krjs dk

lkeuk dj jgs gSaA fgek;rlkxj >hy] tks dHkh gSnjkckn ds fy, is;ty dk ,d çeq[k lzksr Fkh] fiNys

dqN n'kdksa ls bl >hy esa LFkkfud vkSj lkef;d :i ls i;kZIr ifjorZu gq, gSaA bl v/;;u ¼2010&2024½

esa >hy dh xfr'khyrk] Hkwfe mi;ksx@Hkwfe vkoj.k ¼LULC½ esa ifjorZu] o"kkZ dh ifjorZu'khyrk vkSj 'kgjh

foLrkj dk fo'ys"k.k djus ds fy, cgq&dkfyd mixzg MsVk vkSj thvkbZ,l dk mi;ksx fd;k x;k gSA

ifj.kkeksa ls Kkr gksrk gS fd vfu;af=r 'kgjh fodkl] tyxzg.k {ks= esa ouLifr dh deh vkSj ekulwuh o"kkZ

esa fuEurk ds dkj.k >hy ds {ks=Qy esa 37% dh deh vkbZ gSA ;g v/;;u >hy ds lrr laj{k.k ds fy,

,dh—r tylaHkj çca/ku] l[r cQj tksu fofu;eu vkSj nwjLFk fuxjkuh dks egRo nsrk gSA

Abstract

Urban waterbodies are under increasing threat due to anthropogenic activities and climate
variability. Himayatsagar Lake, once a major drinking water source for Hyderabad, has experienced
substantial spatial and temporal changes over recent decades. This study (2010-2024) employs
multi-temporal satellite data and GIS to analyze lake dynamics, land use/land cover (LULC) changes,
rainfall variability, and urban expansion. Results indicate a 37% reduction in lake area, influenced by
unregulated urban growth, reduced catchment vegetation, and decreased monsoon rainfall. The
study emphasizes integrated watershed management, strict buffer zone regulation, and remote
monitoring for sustainable lake conservation.

eq[;'kCn% fgek;rlkxj] LFkkfud&lkef;d fo'ys"k.k] fjeksV lsaflax] thvkbZ,l] ty fudk; xfr'khyrk]
Hkwfe mi;ksx ifjorZu] 'kgjhdj.k

Key words: Himayatsagar, spatial temporal analysis, remote sensing, GIS, waterbody dynamics,
land use change, urbanization
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ifjp;

'kgjh ,oa  ifjuxjh; ¼v/kZ&'kgjh½ ifjos'k esa
ty fudk; egRoiw.kZ ikfjfLFkfrd] tyoSKkfud vkSj
lkekftd&vkfFkZd –f"V ls egRoiw.kZ dk;Z djrs gSaA
Hkkjr ds lanHkZ esa] fgek;rlkxj vkSj mLekulkxj
tSlh >hysa ,sfrgkfld :i ls gSnjkckn tSls 'kgjksa ds
fy, is;ty] ck<+ fu;a=.k vkSj Hkwty iquHkZj.k dk
lzksr jgh gSaA ;|fi] rhoz 'kgjh foLrkj ,oa tyok;q
ifjorZu ds dkj.k bu lalk/kuksa esa egRoiw.kZ ifjorZu
gq, gSaA

1927 esa ,fl unh ¼ewlh dh ,d lgk;d unh½
ij fufeZr fgek;rlkxj >hy ds HkkSxksfyd foLrkj
vkSj ikfjfLFkfrd fLFkfr esa mYys[kuh; ifjorZu gq,
gSaA o"kksaZ ls] tula[;k ncko] voS/k fuekZ.k vkSj ekulwu
ds cnyrs iSVuZ us blds tyxzg.k {ks= dh xfr'khyrk
esa ifjorZu gq, gSaA bl v/;;u esa fjeksV lsaflax vkSj
thvkbZ,l çkS|ksfxdh dk mi;ksx djds 2010 ls
2024 rd fgek;rlkxj ds HkkSxksfyd vkSj lkef;d
ifjorZuksa dk ifj{k.k fd;k x;k gS] bldk mís'; bu
ifjorZuksa dks çHkkfor djus okys ekuotfur vkSj
çk—frd dkjdksa ls tksM+uk gSA

lkfgR; leh{kk

dbZ v/;;u 'kgjh ty fudk;k s a  e s a
LFkkfud&dkfyd ifjorZuksa dk ewY;kadu djus esa
nwjlaosnh ¼Remote Sensing½ vkSj GIS rduhdksa dh
çHkko'khyrk dks çnf'kZr dj pqds gSaA

feJk vkSj ukxjktu [1] us bl ckr ij çdk'k
Mkyk gS fd dSls vfu;ksftr 'kgjhdj.k Hkkjrh;
'kgjksa esa >hyksa dh vk—fr foKku vkSj ty foKku
O;oLFkk dks egRoiw.kZ :i ls cny nsrk gSA i‚y vkSj
Msdk [2] us 'kgjh >hyksa ds fldqM+us dh ek=k
fu/kkZfjr djus ds fy, cgq&lkef;d ySaMlSV MsVk dk
lQyrkiwoZd mi;ksx fd;k vkSj tyxzg.k {ks=ksa esa
Hkwfe mi;ksx ifjorZu dh Hkwfedk ij tksj fn;k gSA
lgkuk ,oa vU; [6] vkSj dqekj ,oa vU; [7] ds
v/;;uksa esa crk;k x;k gS fd ouLifr vkoj.k esa
deh vkSj vHks| lrgksa ds foLrkj ls viokg] volknu

vkSj ty fudk; dk {kj.k rst gksrk gSA tyok;q&çsfjr
çHkkoksa] fo'ks"k :i ls o"kkZ dh ifjorZu'khyrk dks Hkh
v/kZ&'kq"d {ks=ksa esa tyk'k; HkaMkj.k xfr'khyrk dks
çHkkfor djus okys egRoiw.kZ dkjdksa ds :i esa igpkuk
x;k gS ¼vkbZ,eMh] 2024( ?kks"k ,oa vU;] [8]½A ;|fi
;s v/;;u ewY;oku var–Zf"V çnku djrs gSa] ysfdu
vf/kdka'k ;k rks nh?kZdkfyd {ks=h; vkdyu ;k
vYidkfyd 'kgj&Lrjh; fo'ys"k.k ij /;ku dsafær
djrs gSa] ftuesa vDlj ty foKku] tyok;q vkSj
uhfr&laca/kh dkjdksa dk ,dh—r ewY;kadu ugha gksrk
gSA

Kku varj

Hkkjr esa 'kgjh >hyksa ds {kj.k ij O;kid 'kks/k
ds ckotwn] fgek;rlkxj >hy tSls çeq[k is;ty
tyk'k;ksa ds fy, mPp&fjt‚Y;w'ku mixzg MsVk]
Hkwfe mi;ksx@Hkwfe vkoj.k xfr'khyrk] o"kkZ
ifjorZu'khyrk vkSj uhfrxr çHkkoksa dks feykdj
fd, x, ,dh—r LFkkfud&dkfyd ewY;kadu ij
lhfer v/;;u gh gq, gSaA blds vfrfjä] 2010 ds
ckn ds mu fo'ys"k.kksa dh Hkh deh gS ftuesa orZeku
ds 'kgjh foLrkj vkSj fu;ked ifjorZuksa ¼tSls fd
ljdkjh vkns'k 111 dk fujlu½ dks 'kkfey fd;k
x;k gSA ;g v/;;u fgek;rlkxj >hy dk 2010 ls
2024 rd dk O;kid cgq&dkjd ewY;kadu çnku
djds bl varj dks nwj djrk gS] ftlesa LFkkfud
ladqpu dks ekuotfur nckoks a vkSj tyok;q
ifjorZu'khyrk ls tksM+dj lk{;&vk/kkfjr 'kgjh
ty çca/ku dk leFkZu fd;k tkrk gSA

v/;;u {ks=

fgek;rlkxj >hy Hkkjr ds rsyaxkuk jkT; esa
gSnjkckn 'kgj dh lhekar {ks= esa fLFkr gS ¼v{kka'k%
17.35º N] ns'kkarj% 78.38º E½A vf/kdre ty
HkaMkj.k {kerk ds le; ;g >hy yxHkx 20 oxZ
fdyksehVj {ks= esa QSyh gksrh gSA ;g >hy gSnjkckn
egkuxj {ks= ds fy, çeq[k is;ty lzksr ds :i esa
dk;Z dj pqdh gSA
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;g >hy v/kZ&'kq"d {ks= esa fLFkr gS] tgk¡
m".kdfVca/kh; vknZz vkSj 'kq"d tyok;q ikbZ tkrh
gS vkSj ;gk¡ vkSlr okf"kZd o"kkZ yxHkx 750&800
feeh gksrh gS] tks vf/kdrj nf{k.k&if'pe ekulwu
ds nkSjku gksrh gSA

vkadM+s ,oa dk;Zç.kkyh

MsVk lzksr

 mixzg fp=.k (Satellite Imagery):

Resource sat 2 A (2024)

 Vksiks'khV~l vkSj losZ{k.k ekufp=% Hkkjrh;
losZ{k.k foHkkx ¼SOI½ & ¼ekiu vuqikr
1:25,000½

 o"kkZ MsVk% Hkkjr ekSle foKku foHkkx ¼IMD½

 tux.kuk ,oa 'kgjh fodkl MsVk: uxj ,oa
xzke fu;kstu funs'kky; ¼DTCP½] rsyaxkuk

fp= 1& fgek;rlkxj tyk'k; esa LFkkfud ,oa dkfyd ifjorZuksa dk vkdyu

dk;Zç.kkyh

mix zg M sVk dk i wo Z&l alk / ku
¼Preprocessing½%

 jsfM;ksesfVªd vkSj T;ksesfVªd lq/kkj

 Mhvks,l fof/k dk mi;ksx djds
ok;qeaMyh; lq/kkj

Hkwfe mi;ksx @ Hkwfe vkoj.k ¼LULC½
oxhZdj.k%

 lqijokbTM DykflfQds'ku ¼Supervised

Classification½ vf/kdre laHkkO;rk
,Yxksfjne ¼Maximum Likelihood

Algorithm½ dk mi;ksx djds
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 lR;kiu ¼Accuracy Assessment½ &
xzkmaM VªqFk MsVk vkSj xwxy vFkZ ds ek/;e
ls ,d oxhZdj.k ;kstuk NRSC ds
oxhZdj.k ds vk/kkj ij LFkkuh;
ifjfLFkfr;ksa ds vuqlkj rS;kj dh xbZA
blesa fuEufyf[kr Jsf.k;ka 'kkfey Fkha%

1- ty fudk; ¼Water Bodies½

2- —f"k Hkwfe ¼Agricultural Land½

3- ou@ouLifr ¼Forest/Vegetation½

4- fufeZr {ks= ¼Built-up Land½

5- ijrh@c atj H k w fe ¼Barren/

Wasteland½

 çR;sd LULC oxZ ds fy, çf'k{k.k uewus
¼Training Samples½ eSnkuh losZ{k.k
fcanqvksa] Google Earth lanHkZ] rFkk Q‚Yl
dyj daiksftV~l ¼FCC½ dh –';
O;k[;k ds ek/;e ls pqus x,A

 çR;sd oxZ ds fy, #fp {ks=ksa ¼ROIs½
dks fMftVkbt fd;k x;k rkfd muds
LisDVªy flXuspj rS;kj fd, tk ldsaA

 eSfDlee ykbdfygqM DykflQk;j
¼MLC½ dks viuk;k x;k D;ksafd ;g
LisDVªy MsVk ds lkekU; forj.k ¼Normal

Distribution½ dks ekurk gS vkSj lVhd
ifj.kke çnku djrk gSA

 mixzg fp= ds çR;sd fiDlsy dks ml
oxZ esa oxhZ—r fd;k x;k ftldh LisDVªy
laHkkouk vf/kdre FkhA

 fQYVfjax% iF̀kd fiDlsy dks gVkus vkSj
ekufp= dh iBuh;rk c<+kus ds fy,
est‚fjVh fQYVj ¼Majority Filter½ ykxw
fd;k x;kA

 eftaZx ¼,dhdj.k½% xyr oxhZ—r fd,
x, NksVs oxksaZ dks mi;qä çeq[k oxksaZ ds
lkFk feyk fn;k x;kA

dkfyd fo'ys"k.k

 {ks=Qy vuqeku ¼Area Estimation½ vkSj
vksojys rqyuk ¼Overlay Comparison½
ds ek/;e ls fofHkUu o"kksaZ esa >hy {ks= esa
gq, ifjorZuksa dk fo'ys"k.k fd;k x;kA

çHkkodkjh dkjdks a dk vkdyu
¼Influencing Factors Assessment½%

 cQj tksu fo'ys"k.k ¼Buffer Zone

Analysis½% >hy ds pkjksa vksj 'kgjh
foLrkj dh fn'kk vkSj xfr dk vkdyuA

 dSpesaV {ks= esa LULC ifjorZu% Hkwfe
mi;ksx@vkoj.k esa gq, cnykoksa dk >hy
dh ikfjfLFkfrdh vkSj tyxzg.k {kerk
ij çHkko dk ewY;kaduA

ifj.kke vkSj ppkZ

 o"kkZ çòfÙk;ksa ¼Rainfall Trends½ ds lkFk
lglaca/k ¼Correlation½ dk fo'ys"k.k
fd;k x;kA

fgek;rlkxj ty fudk; esa LFkkfud
ifjorZu

>hy ds {ks=Qy esa fujarj deh ns[kh xbZ gS%

 2024% yxHkx 9-2 oxZ fdyksehVj] tks
vc eq[; :i ls —f"k Hkwfe esa ifjofrZr
gks pqdk gSA

Hkwfe mi;ksx @ Hkw&vkoj.k ifjorZu

5 fdeh ds cQj {ks= ds Hkhrj fufeZr {ks=
vkSj catj Hkwfe esa egRoiw.kZ of̀) ns[kh
xbZ%

 fufeZr {ks= 8% ¼2010½ ls c<+dj 26%

¼2024½ gks x;k gSA

 —f"k Hkwfe esa 17% dh deh vkbZ gSA

 dSpesaV {ks= esa ouLifr vkoj.k 12%

de gks x;k gSA
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fp= 2& v/;;u {ks= dk mixzg fp= n'kkZrs gq,

Hkwfe mi;ksx oxZ {ks= ¼gsDVs;j ;k 
oxZ bdkbZ esa½ 

—f"k Hkwfe & Qly Hkwfe ¼2 ekSle esa Qly½ 1942-90 

—f"k Hkwfe & Qly Hkwfe ¼[kjhQ Qly½ 1408-65 

—f"k Hkwfe & catj Hkwfe 2007-57 

—f"k Hkwfe & IykaVs’ku 191-00 

xzkeh.k fufeZr {ks= 591-58 

ou & >kM+h okyk ou 352-29 

catj Hkwfe & [kqyk >kM+h {ks= 1395-46 

ty fudk; & tyk’k;@VSad & ekSleh 1806-53 

ty fudk; & unh@ukyk & xSj&LFkk;h 92-18 

o"kkZ esa ifjorZu'khyrk

o"kkZ MsVk ls irk pyrk gS fd 2005 ds
ckn o"kkZ ds iSVuZ esa vfLFkjrk vkbZ gS]
ftlesa vkSlr ekulwuh o"kkZ esa yxHkx
9% dh deh gqbZ gS] ftlls tyk'k; esa
ty çokg çHkkfor gqvk gSA

'kgjhdj.k ncko

>hy ds vklikl 'kgjh fodkl us igys
GO 111 vkns'k ds rgr LFkkfir
uks&MsoyiesaV tksu ds fu;eksa dk mYya?ku
fd;k gS] tks vc fujLr gks pqdk gSA bl
mYya?ku ds dkj.k >hy ds {ks= esa
vfrØe.k c<+k gS rFkk lhost tyk'k;
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esa lh/ks çokfgr gks jgk gS] ftlls ty
xq.koÙkk vkSj ikfjfLFkfrdh; fLFkfr ij
udkjkRed çHkko iM+ jgk gSA

laHkkfor vuqç;ksx

bl v/;;u ds fu"d"kksaZ ds dbZ O;kogkfjd vkSj
uhfrxr vuqç;ksx gSaA fgek;rlkxj >hy dk
LFkkfud&dkfyd ewY;kadu ty QSyko {ks=] Hkwfe
mi;ksx@Hkwfe vkoj.k iSVuZ vkSj cQj tksu dh v[kaMrk
esa ifjorZu dh fuxjkuh ds fy, ,d oSKkfud vk/kkj
çnku djrk gSA ifj.kke ty lalk/ku çca/kdksa dks
tyk'k; HkaMkj.k xfr'khyrk dk ewY;kadu djus vkSj
vfrØe.k rFkk Hkwfe mi;ksx ifjorZu ds çfr
laosnu'khy {ks=ksa dh igpku djus esa lgk;rk dj
ldrs gSaA Hkwfe mi;ksx] Hkwfe vkoj.k vkSj cQj tksu
fo'ys"k.k 'kgjh vkSj {ks=h; fu;kstu ds fy,] fo'ks"k
:i ls egRoiw.kZ is;ty lzksrksa ds vklikl fodkl
xfrfof/k;ksa dks fofu;fer djus esa ewY;oku tkudkjh
çnku djrs gSaA

bl v/;;u esa çnf'kZr fjeksV lsaflax vkSj
thvkbZ,l rduhdksa ds ,dhdj.k dks ljdkjh ,tsafl;ka
'kgjh tyk'k;ksa vkSj vknZzHkwfe dh fu;fer fuxjkuh
ds fy, viuk ldrh gSaA ifj.kke fu;ked
vf/kdkfj;ksa dks Hkwfe mi;ksx fu;eksa vkSj i;kZoj.kh;
fn'kkfunsZ'kksa] ftuesa cQj tksu laj{k.k mik; Hkh 'kkfey
gSa] blds vuqikyu dk vkdyu djus esa lgk;rk dj
ldrs gSaA blds vfrfjä] mRiUu LFkkfud tkudkjh
viokg iSVuZ] ryNV çokg vkSj tyk'k; fLFkjrk dks
çHkkfor djus okys Hkwfe mi;ksx ifjorZuksa dh igpku
djds tyxzg.k {ks= Lrj ds çca/ku esa lgk;rk dj
ldrh gSA ;g v/;;u ,d gLrkarj.kh; i)frxr
<kapk Hkh çnku djrk gS ftls leku nckoksa dk lkeuk
dj jgs vU; 'kgjh vkSj v/kZ&'kgjh ty fudk;ksa ij
ykxw fd;k tk ldrk gSA

fu"d"kZ

v/;;u ls fgek;rlkxj >hy dh Hk;kog
fxjkoV dk irk pyrk gS] ftldk eq[; dkj.k
vfu;af=r 'kgjh fodkl] tyok;q ifjorZu'khyrk

vkSj i;kZoj.k fu;eks a ds detksj çorZu gS aA
LFkkfud&lkef;d fo'ys"k.k ty fudk;ksa dh
xfr'khyrk dh fuxjkuh esa fjeksV lsaflax vkSj thvkbZ,l
dh 'kfä dks n'kkZrk gS vkSj lk{;&vk/kkfjr uhfr
fuekZ.k dk leFkZu djrk gSA

Hkfo"; ds vuqla/kku fn'kk&funsZ'k

Hkfo"; ds vuqla/kku esa ty QSyko vkSj Hkwfe
mi;ksx dh xfr'khyrk esa ekSleh vkSj vYidkfyd
fHkUurkvksa dks vf/kd çHkkoh <ax ls le>us ds fy,
mPp lkef;d vkSj LFkkfud fjt‚Y;w'ku okys mixzg
MsVk dks 'kkfey djus ij /;ku dsafær fd;k tk
ldrk gSA fjeksV lsaflax rduhdksa dk mi;ksx djds
ty xq.koÙkk ekinaMksa] tSls fd eSykiu] DyksjksfQy&,
vkSj iks"kd rRoksa dh lkaærk dk ,dhdj.k] Hkwfe
mi;ksx ifjorZu vkSj 'kgjhdj.k ls tqM+s ikfjfLFkfrd
çHkkoksa dh le> dks c<+k,xkA

tyfoKkuh; e‚Mfyax i)fr;ksa dks Hkw&LFkkfud
fo'ys"k.k ds lkFk feykdj Hkwfe mi;ksx ifjorZu]
o"kk Z  dh ifjor Zu'khyrk vk Sj tyk'k; ds
varokZg&cfgokZg xfr'khyrk ds chp laca/k dk ek=kRed
fo'ys"k.k fd;k tk ldrk gSA vkxs ds v/;;uksa esa
volknu iSVuZ vkSj tyLrj esa ifjorZu dh tkap
djds nh?kZdkfyd HkaMkj.k {kerk esa gksus okyh gkfu
dk vkdyu Hkh fd;k tk ldrk gSA lkekftd&vkfFkZd
vkSj uhfr&vk/kkfjr fo'ys"k.k] ftuesa fu;ked
çHkko'khyrk vkSj fgr/kkjdksa ds Hkwfe mi;ksx O;ogkj
dk vkdyu 'kkfey gS] ifjorZu ds dkjdksa ds ckjs esa
iwjd tkudkjh çnku dj ldrs gSaA var esa] Hkfo"; ds
'kgjh fodkl vkSj tyok;q ifjorZu'khyrk ds
ifjn`';&vk/kkfjr e‚Mfyax ls fgek;rlkxj >hy
vkSj blh rjg dh 'kgjh tyk'k; ç.kkfy;ksa dh
lfØ; ;kstuk vkSj lrr çca/ku esa lgk;rk feysxhA
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