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fjeksV lsaflax vkSj thvkbZ,l dh lgk;rk ls lkjukFk ckS) iqjkLFky dk iqu%voyksdu

'kqHkh feJk ,oa ,e ch jtuh
 us'kuy baLVhV~̧ kwV vkWQ ,Mokal LVMht] vkbZvkbZ,llh dSail] csaxyq# 560012 ¼dukZVd½

lkjka'k % lkjukFk iqjkLFky mÙkj izns'k ds okjk.klh ftys esa fLFkr okjk.klh dsaV jsyos LVs'ku ls yxHkx 8 fdeh dh nwjh ij mÙkj if'Pke esa fLFkr gSA ;g ,d  lajf{kr
iqjkLFky gSA ;wusLdks }kjk "Tentative list of heritage site" ds varxZr ;g lokZZf/kd yEcs o"kks± ¼1998½ rd lfEefyr jgus okyk iqjkLFky gSA Hkkjrh; iqjkrRo
losZ{k.k }kjk Hkh bls lajf{kr fd;k x;k gSA izkphu fyf[kr ,oa HkkSfrd lk{;ksa ds vuqlkj lkjukFk og LFky gS] tgk¡ xkSrecq) us viuk izFke mins'k fn;k Fkk
tks /keZ pØ izorZu ds uke ls tkuk tkrk gSA ;gk¡ ls izkIr 'kqaxdkyhu vfHkys[k esa lkjukFk dk mYys[k ̂ ^l/kn/keZ pØk izorZuÞ ds uke ls fd;k x;k gSA  lkjukFk
esa lokZf/kd izkphu lajpuk ekS;Z dkydh izkIr gqbZ gS] blds ckn 'kqax] xqIr] jktiwr] ,oa eqx+y dky esa Hkh bl LFky ij fuekZ.k dk;Z gqvkA blds vfrfjä] tkrd
dFkk,a] Qkb;ku ,oa gsaoxlkax ds ;k=kk fooj.k ls Hkh lkjukFk dk mYys[k feyrk gSA lkjukFk iqjkLFky dk iz;ksx ckS) fogkj ds :i esa 12 oha 'krkCnh rd fd;k
x;kA bl 'kks/k i=k esa iz;ksx fd;s tkus okys rduhdh vaxzsth ikfjHkkf"kd 'kCnksa dh fgUnh lwph ;gkaa nh xbZ gS] vFkZ dh n`f"V ls ;gk¡ vaxzsth 'kCnksa dk iz;ksx djuk
gh mfpr leÖkk x;k gSA Hkkjrh; iqjkrRo losZJ.k ds vfLrRo esa vkus rd ;g iqjkLFky mis{kk dk f'kdkj jgk ftlds dkj.k ckS) fogkj dks u dsoy {kfr igqaph
gS bldk izkphu Lo:i Hkh foyqIr gks pqdk gSA

Revisiting the Sarnath buddhist site with the help of remote sensing & GIS
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Abstract
Sarnath is located in the Varanasi district of Uttar Pradesh, at a distance of about 8 km northwest of Varanasi Cantt railway station. It is an
ancient site protected by the Archaeological Survey of India (ASI) and has been included in UNESCO's "Tentative list of heritage sites" since
1998. According to literary and archaeological evidence, Sarnath is the place where Gautam Buddha gave his first sermon, known as
DharmachakraPravartan. Sarnath has been mentioned in the Shunga inscription found here by the name of "Saddhadharma Chakra Pravartana".
The most ancient structure found here dates back to the Maurya period, followed by remains from the Shunga, Gupta, Rajput, and Mughal eras.
Sarnath has been mentioned in accounts of travelers such as Faxian and Xuanzang, as well as in Lalitvistara and Jataka tales. The site of Sarnath
had a Buddhist monastery until the 12th century AD, which is believed to have been destroyed by Muhammad Ghori's general, Qutbud-Din
Aibak, in 1194 (Sahni, D.R. 1972). This ancient site remained neglected until the ASI came into existence. The present research has utilized
remote sensing (RS) and Geographical Information System (GIS) to identify the archaeological extent of the Sarnath site and its surroundings.
In this article, we will demonstrate how GIS and RS can be used in the field of archaeology to understand the context of the currently visible
remains within the original extent, thereby revealing the extent to which the site has been affected by modern development.

izLrkouk
izLrqr izys[ku esa RS ,oa GIS (Remote Sensing and

Geographical Information System) dk iz;ksx lkjukFk ds
foyqIr vfHk;kl dks iqu% fufeZr djus ds lkFk gh iqjkLFky ds
izkphu LFkkuh; ifjn`'; dks leÖkus dk Hkh iz;kl djsaxsA bl
ys[k eas ge GIS ,oa  RS  dk iz;ksx iqjkfon fdl rgj iqjkrRo

ds {ks=k esa dj ldrs gSa blds lUnHkZ esa lkjukFk iqjkLFky dh
iwoZfLFkfr ,oa orZeku eas gq, fuekZ.kdj.k ls iqjkLFky dks igqaph
{kfr dk rqyukRed v/;;u djsaxsA

bl ys[k esa iz;ksx fd;s tkus okys rduhdh vaxzsth ikfjHkkf"kd
'kCnkas dh fgUnh lwph vfUre esa nh xbZ gS] vFkZ dh n`f"V ls ;gk¡
vaxzsth 'kCnksa dk iz;ksx djuk gh mfpr leÖkk x;k gSA
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lkjukFk dk LFkkuh; ifjn`'; leÖkus ds fy, vysDtsaMj
dfua?ke }kjk lkjukFk losZ{k.k ds le; fufeZr 1871 ds ekufp=k
dk s QGIS es a fn;s x, #Georeferecer dh enn ls
Georeference fd;k x;k gSA blds fy, 8 ground control
point ekufp=k dks fuf'Pkr v{kka'k ,oa ns'kkarj nsus ds fy, fn,
x, gaS ¼lkekU;r% Georeference djus ds fy, 5 ls 25 xzkmaM
daVªksy ikWbaV fy, tkrs gSa] ;gk¡ iqjkLFky dk Lo:i ifjofrZr
gksus ds dkj.k 8 GCP izkIr gq,] blds lkFk gh Cubic spline
resampling dk iz;ksx fd;k x;k gSA½ lkjukFk {ks=k dk DEM,
USGS  ls ,oa LISS-4 data Bhuvan portal ls MkmuyksM
fd;k x;k gS ¼mIVk] bZ-] nkl] ,l-] ckyu] ds-,l-lh-] dqekj]
oh-] vkSj jtuh] ,e-ch- 2017½A Corona Declass-3 image
USGS ls MkmuyksM ls fd;k x;k gSA RS ,oa GIS ls feys
lk{; dk rqyukRed v/;;u djus ds fy, {ks=kh; Hkw&Lrj ij
Hkh losZ{k.k fd;k x;k gSA blds vfrfjä lkfgR; lk{; ftlesa
iqjkLFky dk mR[kuu fjiksVZ] ckS) lkfgR;] phuh ;kf=k;ksa ds
;k=kk fooj.k ,oa vHkh rd izdkf'kr gq, vuqla/kku ds bl
ijh{k.k esa lfEefyr fd;s x;s gSaA

ifj.kke
1871 dk dfua?ke ds lkjukFk ds ekufp=k dks Georference

djus ij mÙkj if'Pke] mÙkj ,oa mÙkj iwoZ esa fLFkr rhu ty
fudk;kas ds mifLFkr gksus dh tkudkjh feyrh  gS ¼dfua?ke] ,
1862&65½A mÙkj if'Pke esa u;krky] mÙkj iwoZ esa ujksgj ;k
lkjaxrky ,oa ujksgj ds iwoZ esa panzrky ¼fp=k l[;k&1½A dfua?ke
us vius lkjukFk ds ekufp=k esa pUnzrky dks v/kwjk gh fpfºur
fd;k gS tk s okLro es a rhuk s a ty fudk;k s a e s a lcls
vf/kd foLr`r vkdkj FkkA orZeku esa pUnzrky iw.kZr% lw[k
pqdk gS ,oa ml ds LFkku ij [ksrh ,oa Hkou fuekZ.k gks jgk gSA
;s rhu rky lkjukFk iqjkLFky dh mÙkj if'Pkeh] mÙkj ,oa mÙkj
iwohZ lhek fu/kkZfjr djrs gaS ¼fp=k l[;k&2½A gsulkax ds ;k=kk
fooj.k ds vuqlkj] lkjukFk esa Hkh rhu ty fudk; Fks izFke
ftlesa cq) Luku djrs Fks] f}rh; ,oa r`rh;k ftlesa cq) Øe'k%
fHk{kk ik=k ,oa oL=k /kksrs Fks ¼flag] ,- 2014½A vxj bu rhu
rky dks ifjn`'; iqjkrRo ds lanHkZ esa ns[kk tk;s rks ;g rhu
rky lkjukFk iqjkLFky ds ty ds izeq[k lzksr jgs gksaxs ftlls
ogk¡ ds lEiw.kZ {ks=k dh ty vko';drk iw.kZ dh tkrh gksxhA
;g rhu rky ijLij ,d nwljs ls tqM+s Fks] ,oa if'Pke ls ,d
ugj tks o#.kk unh ls tqM+h Fkh blds ikuh dk eq[; lzksr FkhA
blds vfrfjä ujksgj rky ls mÙkj esa ,d Palaeochannels
xaxk ls tkdj tqM+h Fkh ftls ge DEM dh enn ls igpku

lkexzh ,oa fof/k
iqjkLFky ds losZ{k.k ds fu;e] ftlesa tc ,d LFky ds

fupyh lrg ij vxj fdlh izdkj dk dksbZ teko gS rks ml
LFky dh ouLifr dh mit nwljh ouLifr dh mit ls vyx
gksxh] ;g fu;ekoyh Remote Sensing ds v/;;u esa Hkh dke
djrh gSA LISS-4 baÝkjsM band dh enn ls satellite imag-
ery esa blh izdkj ds ouLifr mit dks ns[kk tk ldrk gS]
vxj fdlh LFky ds fupys Hkkx esa fdlh izdkj dk dksbZ ikuh
dk L=kks=k vFkok lajpukRed teko gS rks ogk¡ lekur% fHkUUk
izfr:i infrared band dh enn  ls ns[kus dks feyrk gSA LFky
ds m¡$pkbZ ,oa fuEu fcanq dks uki dj losZ{k.k ds }kjk HkkSfrd
ekufp=k dk fuekZ.k fd;k tkrk gS] mlh izdkj lsalj ;g
tkudkjh digitally ,d=k djrs gSa ,oa buds vk/kkj ij Digital
Elevation Model (DEM) rS;kj fd;k tkrk gSA DEM dh
enn ls ge fdlh Hkh LFky dk Topography dks leÖk ldrs
gSaA 30 meter DEM USGS ds osclkbV ij lkoZtfud :i ls
eq¶r esa miyC/k gSA Corona satellite aerial imaginary ;w,l
ok;q lsok }kjk 'khr;q) ds le; (1960-1975) xqIr :i ls
fy,  satellite images gS] tks fo'o ds lcls iqjkus satellite
images esa ls ,d ekus tkrs gaSA bu images ls iqjkLFky dk og
Lo:i leÖkk tk ldrk gS tc iqjkLFkyksa dks uohu fuekZ.khdj.k
ls {kfr ugha igqaph FkhA

QGIS ,d open source software gSaA blesa fn, x,
fodYiksa dh enn ls LFkyksa ls lEcfU/kr HkwxHkhZ; lwpuk izkIr
dh tk ldrh gSA blesa fn, x, Raster ,oa Vector fodYiksa
ls iqjkLFky dk digital izys[ku fd;k tk ldrk gSA blesa
miyC/k tool #Georeferencer ds iz;ksx ls fdlh Hkh iqjkus
vFkok u, ekufp=k ds v{kka'k ,oa ns'kkarj dk irk yxk dj
ekufp=k dk v/;;u izkphu LFkkfud ifjn`'; leÖkus ,oa
orZeku esa fd;s x, fujek.khZdj.k ls LFky esa gq, ifjorZu dks
leÖkk tk ldrk gSA

Google Earth dh enn ls fdlh Hkh iqjkLFky dk fuf'Pkr
v{kka'k ,oa ns'kkarj dk irk yxk;k tk ldrk gSA blesa fn,
x, Time lapse fodYi esa 20 o"kks± ds satellite images dks
lfEefyr fd;k x;k gS] ftlds enn ls vyx&vyx ekSle esa
LFky ifjn`'; ds izfr:i dh rqyuk dh tk ldrh gS ,oa ogk¡
mifLFkr izkÑr ,oa ekuo fufeZr ty fudk;ksa dks Hkh leÖkk
tk ldrk gSA Google Earth esa mifLFkr scale-bar dh enn
ls lEiw.kZ iqjkLFky dk {ks=kQy] ,d lajpuk ls nwljs lajpuk dh
nwjh dk irk yxk;k tk ldrk gSA
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ik,] ;s Palaeochannels orZeku esa Hkax gks pqdh gSA tks
panzrky ds lw[kus dk izeq[k dkj.k jgk gksxk ¼fp=k l[;k&3½A
vr% orZeku esa ;s rhu rkyksa dks ,d rjQ ls gh ty dh izkfIr
gks jgh gSA bu rhu rkyksa dk nks rjQ ls ty lzksrksa ls tqM+ko]
ty vkxeu ,oa ty dk fudkl] izkphu dky esa ty izokg
}kjk ty dks LoPN cuk;s j[kus dk egRoiw.kZ mnkgj.k gSA
¼fp=k la[;k&1½

dfua?ke ds ekufp=k dh enn ls lkjukFk iqjkLFky dk
mR[kuu ls iwoZ dk Lo:i lkeus vk;k gS] ftlds vuqlkj
lkjukFk esa tgk¡ /kes[k ,oa /keZjkftdk Lrwi fLFkr gSa mÙkj&iwoZ
esa 3 vU; Vhys Hkh FksA bu 3 Vhykas dh nwjh] /kes[k ,oa
/keZjkftdk Lrwi dh nwjh ds cjkcj gS vr% ;gk¡ iqjkrkfRod
lajpuk ds mifLFkr gksus dk laHkkouk ¼eq[; :i ls Lrwi)
O;ä dh tkrh gSA orZeku esa bl  LFkku ij ewyxa/kdqVh fogkj
ds fy, m|ku dk fuekZ.k fd;k x;k gSA pkS[kaMh Lrwi ds iwoZ
esa Hkh ,d vU; Vhyk Fkk bl fVys ,oa pkS[k.Mh Lrwi dh nwjh]
/kes[k ,oa /keZjkftdk Lrwi dh nwjh ds cjkcj gSA orZeku esa
gq, fuekZ.khdj.k ds dkj.k ;g Vhyk iw.kZr% vfLrRo [kks pqdk
gSA Qkb;ku ds ;k=kk fooj.k ds vuqlkj lkjukFk esa 4 Lrwi
fo|eku Fks ¼ysx] tsElA 1971½ ,oa Ogsxlkax us Hkh vius ;k=kk

fooj.k eas lkjukFk esa  cgqr vf/kd la[;k esa Lrwiksa dk mYys[k
fd;k gS ¼flag] ,- ¼2014½A vr% lkjukFk  LFky ds ;g Hkkx
mR[kuu dh n`f"V ls vf/kd {kerk j[krk gSA

lhek fHkfÙk LISS-4 dh enn ls lkjukFk iqjkLFky dh lhek
dks leÖkus dk iz;kl fd;k x;k gSA izkphu dy esa mifLFkr rhu
ty fudk;ksa us iqjkLFky dh mÙkjh if'Pke] mÙkj ,oa mÙkjh iwohZ
lhek fu/kkZfjr djrh Fkh ftlls vk/kkj ij blds nf{k.kh if'Pke]
nf{k.k ,oa mÙkjh nf{k.k lhek dk vuqeku gqvkA LISS-4
satellite images dh enn ls Li"V :i ls blds izfr:i dks
igpkuk tk ldrk gSA ftlds vuqlkj lkjukFk iqjkLFky ds pkjksa
vksj ,d vk;rkdkj lhek fHkfÙk ds vfLrRo dk irk yxk gSA
¼mIVk] bZ-] nkl] ,l-] ckyu] ds- ,l-lh-] dqekj] oh-] vkSj
jtuh] ,e-ch- ¼2017½ fp=k l[;k&2½A bl lhek js[kk ij ty
ds gksus dk izfr:i corona image esa ǹ';eku gS ¼fp=k la[;k&4½A
tehuh Lrj ij losZ{k.k djus ij Hkh  bl LFky ds dbZ Hkkx ij
iks[kjs feys gSa ¼fp=k la[;k&6½ ,oa ;gk¡ dk Hkw&ry nwljs Hkw&ry dh
rqyuk esa /kalk gqvk gS tks lkjukFk ds pkjksa vksj mifLFkr ifj[kk
dh dYiuk dk leFkZd gSA bl  ifj[kk esa ty dh iwfrZ ;gk¡
mifLFkr rhu ty fudk; ls gksrh gksxh] D;ksafd ;s ifj[kk ty
fudk;ksa ls tqM+h gqbZ FkhA

fp=k- 1
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foospuk
mifLFkr ys[ku ds vuqlkj ge ;g ns[k ldrs gaS fd fdl

izdkj lkjukFk iqjkLFky ds lEiw.kZ lhek ifjf/k ds laj{k.k ds
vHkko esa] orZeku esa gq, fuekZ.k ls iqjkLFky dks u flQZ {kfr
gh ugha igqaph gS cfYd mldk lEiw.kZ izkphu Lo:i Hkh foyqIr
gks pqdk gSA Hkkjrh; iqjkrRo losZ{k.k }kjk izkIr laj{k.k ds ckn

Hkh bl LFky esa fuekZ.k fd;s tk jgs gSaA okjk.klh vfHkys[kxkj
esa feys lkjukFk ds 1906 ekufp=k ls irk pyrk gS fd
iqjkLFky dks izkIr laj{k.k orZeku esa ladqfpr gks pqdk gS tgk¡
bls vkSj vf/kd foLr`r djus dh vko';drk gSA

jsyos fuekZ.k ds dkj.k iqjkLFky dks vR;f/kd {kfr igqaph
gSA bldk fuekZ.k iqjkLFky dks chp ls dkVrs gq, fd;k x;k gSA

fp=k- 2
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ogha jsyos ykbu ds fuekZ.k ds le; esa iz;ksx esa yk, x, iRFkj
iqjkLFky ls fy, x, gSa tks ogk¡ mifLFkr iqjko'ks"kksa dks Hkax dj ds
fy, x, gksaxsA ;g lk{; ds :i esa vkt Hkh jsyos ykbu ds
vkl&ikl ns[ks tk ldrs gSa ¼fp=k la[;k&5½A iqjkLFky ds okLrfod
lhek js[kk ds vufHkKrk ds dkj.k jsfM;ks LVs'ku dk fuekZ.k
iqjkLFky dh lhek ds varxZr gqvk gSA lM+d fuekZ.k Hkh lkjukFk
iqjkLFky dks dkVdj fd;k x;k gSA bu fuekZ.kksa ds dkj.k tgk¡
,d vksj iqjkLFky dks {kfr igqaph gS] ogha nwljh vksj iqjkLFky dh
okLrfod Lo:i dks leÖkuk Hkh dfBu gks x;k gSA

orZeku vk/kqfud fodkl dh fn'kk esa tgka ,d vksj fuekZ.khdj.k
dks c<+kok fey jgk gS ogh nwljh vksj iqjkrkfRod lajpuk dks {kfr
igqap jgh gSA bfrgkl esa fd;s x, fuekZ.k] tks Hkkjrh; laLÑfr dk

fp=k- 4

vfHkUUk vax gSa] orZeku esa gks jgs fuekZ.khdj.k ds dkj.k
[kaMjksa esa ifjofrZr gks jgs gSaA bu Lekjdksa dk izys[ku Hkkjrh;
laLÑfr ,oa mlds v/;;u ds fy, vR;Ur vko';d gSA
vk/kqfudj.k dh blh izfd;k esa iqjkrRo ds v/;;u esa Hkh
vusd rduhdksa dk iz;ksx lVhd mÙkj ds ;FkkFkZrk ds fy,
fd;k tk jgk gS] bl n`f"V ls RS ,oa GIS dk iz;ksx iqjkrRo
ds vR;ar fl) ,oa mi;ksxh gSA buds iz;ksx ls fdlh Hkh
iqjkLFky ds LFkkfud ifjn`'; ls lEcfU/kr vR;ar mi;ksxh
tkudkjh nwj cSBs gh izkIr dh tk ldrh gSA

vkHkkj
ysf[kdk LoxhZ; izk sQslj ÝsMfjd vk'ksj dks lân;

/kU;okn nsrh gS ftUgksaus lkjukFk lkbV ls lEcaf/kr cgqewY;

fp=k- 5
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varnZ̀f"V iznku dhA lqJh lksfu;k nkl dks bl dke esa bLrseky
fd, x, dqN Satellite Data dks lkf/kr djus ds fy,] Jh izhr
[kksuk dks okjk.klh vfHkys[kkxkj esa ewY;oku ekufp=k [kkstus
ds fy, ,oa MkW- lqHkk"kpanz ;kno ftUgksaus okjk.klh vfHkys[kkxkj
ds iz;ksx dh vuqefr iznku djus ds fy, /kU;okn djrh gSA
bl dke ds lapkyu ds fy, ysf[kdk ISRO RESPOND }kjk
foÙkh; lgk;rk iznku djus ds fy, /kU;okn djuk pkgrh gSA

lanHkZ
1- ysx] tsElA ¼1971½A ckS) lkezkT;ksa dk fjdkWMZ% phuh

fHk{kq Qkáku }kjk Hkkjr vkSj lhyksu esa mudh ;k=kk dk
ys[kk&tks[kkA vksfj,aVy ifCy'klZ% fnYyh] QLVZ bafM;kA

2- lkguh] Mh-vkj- ¼1972½A lkjukFk esa iqjkrRo laxzgky;
dh lwphA vkbfM;ksykWftdy cqd gkml% fnYyhA

3- jtuh] ,e-ch-] ik=kk] ,l-ds-] vkSj oekZ] ,e- ¼2009½A
Hkkjr esa cknkeh ds iqjkrkfRod LFky ds v/;;u ds fy,
3Mh ifjizs{; n`'; vkSj blds fufgrkFkZ mRiUUk djus ds
fy, varfj{k voyksduA tuZy vkWQ+ dYpjy gsfjVst]
10] e20&e26A

4- mIVk] bZ-] nkl] ,l-] ckyu] ds-,l-lh-] dqekj] oh-] vkSj
jtuh] ,e-ch- ¼2017½A jk"Vªh; iqjkrRo MsVkcsl dh
vko';drkA orZeku foKku] 1961&1973A

5- flag] ,- ¼2014½A lkjukFk esa ckS) /keZ% nks phuh ;kf=k;ksa
dk fooj.kA varfj{k vkSj laLÑfr] Hkkjr] 2 ¼2½] 42&48A

6- dfua?ke] ,-] Hkkjrh; iqjkrRo losZ{k.k% pkj fjiksVZ

1862&63&64&65 ds o"kks± ds nkSjku cuk;k x;k] ljdkjh
dsanz izsl] f'keyk] 1871] okWY;weA 1] ihihA 103&104 ;
https://archive.org/details/fjiksVZ vksdqUUkxksx ¼12 uoacj
2016 dks fy;k x;k½A

vaxzsth 'kCnkFkZ lwph
Geographic Information System (GIS)-HkkSxksfyd lwpuk iz.kkyh
Remote Sensing - lqnwj laosnu
Digital Elevation Model - vadh; mRFkku ekWMy
Palaeochannels & izkphu unh@ty iz.kkyh
Georeference &  Hkw&lanHkZ
(LISS-4) - jSf[kd besftax Lo&LdSfuax lsalj

4¼0½
Ground control point & Hkw&ry fu;a=k.k
(GCP)
Resampling - iqu% izfrp;u
Raster & fp=k js[kkiqat
Vector & lfn'k
Contour & leksPp
United States - la;qä jkT; vesfjdk HkwoSKkfud
Geological Survey losZ{k.k
(USGS)
Open Source - eqälzksr
Bhuvan - jk"Vªh; Hkw&iksVZy bljks }kjk

fodflr vkSj gksLV
fd;k x;k gS ftlesa Hkw&LFkkfud
MsVk] lsok,a
vkSj fo'ys"k.k ds fy, midj.k
'kkfey gSaA


