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I am extremely happy that National Remote Sensing Centre (NRSC) has been 
chosen as the venue to host the National Conference for ISR

1

Dr. Raj Kumar, Director, NRSC

I wish everyone a happy new Year 2022. I am happy 
to state that even with the resurgence of the Covid-19 
and its variants, each one of our employees worked with 
dedication and could sail through the odds without any 
disruptions towards fulfilling institutional commitments. 
We worked towards our core activities of data acquisition, 
processing, dissemination, development of techniques 
for the various applications to the optimal levels & 
continued constant interaction with users 

I am pleased to inform that we have now established the Ku 
band 9.1 m antenna and data reception chain system to receive 
GISAT-2 data at Shadnagar & Ahmedabad. The NovaSAR data 
reception chain is now operational at IMGEOS using the 7.5m 
S/X antenna. The data reception stations received the passes 
with more than 99.9% efficiency and generated more than 15.0 
million products. Our new data visualization and ordering system 
Bhoonidhi Vista  has been made operational. The GCP library is 
now being augmented with high resolution satellite image chips. 
We were successful in generating the very high resolution Digital 
Elevation Model for Ullarthi Kaval site at Chitradurga using laser 
mobile mapping system. 

Keeping in view of our mandate to develop new remote sensing 
applications for societal benefits, I am happy to see the zonation 
and biophysical characterization on Mangroves  and development 
of Gram Panchayat Spatial development plan projects progressing 
well. The citizen centric Bhuvan Lite application having navigation 
functionality is now made operational for use. Lightening data 
from  31 stations across country is available through Bhuvan  from 
September 2021. 

Keeping in view the open data policy, we have now strengthened 
our storage and computer infrastructure.  Even with restricted 
entry, our outreach programmes has reached 25000 students 
in last six months and trained 600 participants in our areas of 
expertise through 14 courses. Our vision to make our staff upskill 
their knowledge with latest technologies has been made possible 
through Design thinking and AI for remote sensing applications 
courses. There has been number of programmes such as expert 
lecturer talks, knowledge exchange programmes, Azadi ka Amrit 
Mahotsav to build a more vibrant human resource ecosystem 
amenable for exchange of ideas and building teams. ISO 9001:2015 
first surveillance audit was conducted successfully.

I wish each one of you to keep yourself safe and be happy.  
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MkW. jkt dqekj, funs’kd, ,uvkj,llh

eSa lHkh dks u, lky 2022 dh ‘kqHkdkeuk,a nsrk gwaA eq>s ;g 
crkrs gq, [kq’kh gks jgh gS fd dksfoM -19 vkSj blds :iksa 
ds iqu#RFkku ds lkFk Hkh] gekjs çR;sd deZpkjh us leiZ.k ds 
lkFk dke fd;k vkSj laLFkkxr çfrc)rkvksa dks iwjk djus dh 
fn’kk esa fcuk fdlh O;o/kku ds ck/kkvksa dks ikj fd;kA geus 
MsVk vf/kxzg.k] çlaLdj.k] çlkj] fofHkUu vuqç;ksxksa ds fy, 
rduhdksa ds fodkl dh viuh eq[; xfrfof/k;ksa dh fn’kk esa 
dke fd;k vkSj mi;ksxdrkZvksa ds lkFk fujarj ckrphr tkjh 
j[khA

eq>s ;g crkrs gq, çlUurk gks jgh gS fd geus vc ‘kknuxj vkSj 
vgenkckn esa thvkbZlSV -2 MsVk çkIr djus ds fy, ds;w cSaM 9.1 ehVj 
,aVhuk vkSj vkadM+k vfHkxzg.k J`a[kyk ç.kkyh LFkkfir dh gSA uksoklkj 
vkadM+k vfHkxzg.k J`a[kyk vc 7.5m S/X ,aVhuk dk mi;ksx djds 
vkbZ,ethbZvks,l ij ifjpkfyr gSA vkadM+k vfHkxzg.k LVs’kuksa us 99.9% 
ls vf/kd n{krk ds lkFk ikl çkIr fd;k vkSj 15.0 fefy;u ls vf/kd 
mRikn rS;kj fd;sA gekjs u, MsVk çR;{khdj.k vkSj ekax ç.kkyh Hkwfuf/k 
foLVk dks çkjaHk  dj fn;k x;k gSA thlhih ykbczjh dks vc mPp foHksnu 
mixzg Nfo fpIl ds lkFk laof/kZr fd;k tk jgk gSA ge ,e,e,l fyMkj 
dk mi;ksx djds fp=nqxZ esa mYykFkhZ doy lkbV ds fy, cgqr mPp 
foHksnu fMftVy ,fyos’ku e‚My rS;kj djus esa lQy jgsA 

lkekftd ykHk ds fy, u, lqnwj laosnu vuqç;ksxksa dks fodflr djus 
ds gekjs tukns’k dks /;ku esa j[krs gq,] eSa eSaxzkso ij {ks=hdj.k vkSj 
tSo-HkkSfrd y{k.k o.kZu vkSj xzke iapk;r LFkkfud fodkl ;kstuk 
ifj;kstukvksa ds fodkl dks vPNh rjg ls çxfr djrs gq, ns[kdj [kq’k 
gwaA usfoxs’ku dk;Z{kerk okyk  ukxfjd dsafær Hkqou ykbV vuqç;ksx vc 
mi;ksx ds fy, miyC/k gSA ns’k Hkj ds 31 LVs’kuksa ls ykbVfuax MsVk 
flracj 2021 ls Hkqou ds ek/;e ls miyC/k gSA

vksiu MsVk uhfr dks /;ku esa j[krs gq,] geus vc vius HkaMkj.k vkSj 
daI;wVj baÝkLVªDpj dks etcwr fd;k gSA çfrcaf/kr ços’k ds lkFk Hkh] 
gekjs vkmVjhp dk;ZØe fiNys Ng eghuksa esa 25000 Nk=ksa rd igqap 
x, gSa vkSj vius fo’ks”kKrk ds {ks= esa 14 ikBîØeksa ds ek/;e ls 600 
çfrHkkfx;ksa dks çf’kf{kr fd;k gSA gekjs deZpkfj;ksa dks uohure rduhdksa 
ds lkFk muds Kku dks mUur cukus dh gekjh –f”V lqnwj laosnu vuqç;ksx 
ikBîØeksa ds fy, fMtkbu fFkafdax vkSj —f=e cqf)eÙkk ¼,vkbZ½ ds 
ek/;e ls laHko gqbZ gSA fopkjksa ds vknku&çnku vkSj Vheksa ds fuekZ.k 
ds fy, ,d vf/kd thoar ekuo lalk/ku ikfjfLFkfrdh ra= ds fuekZ.k ds 
fy, fo’ks”kK O;k[;ku okrkZ] Kku fofue; dk;ZØe] vktknh dk ve`r 
egksRlo tSls dbZ dk;ZØe vk;ksftr fd, x,A vkbZ,lvks 9001:2015 
dk igyk fuxjkuh v‚fMV lQyrkiwoZd vk;ksftr fd;k x;kA

eSa pkgrk gwa fd vki esa ls çR;sd vius vki dks lqjf{kr j[ksa vkSj 
[kq’k jgsaA
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Bathymetry is a technique of measuring the depth of water 
bodies and it has wide range of applications in water resource 
management and hydrology. Generally, the depth of an open 
water body is remotely estimated using airborne and satellite 
based sensors with wide coverage. These remotely estimated 
measurements are validated with in-situ measurements using 
field sensors/systems. Unmanned Aerial Vehicle (UAV)  borne 
Bathymetry LiDAR systems are current trends for bathymetry 
application although with limited depth subjected to water quality 
(Turbidity). To cater to the requirement of in-situ measurement 
system especially for airborne based (Aircrafts/UAVs) bathymetry 
systems, a customized and compact immersion type bathymetry 
system was developed in-house at NRSC.  This system has the 
capability to measure water depths up to 100 m and it is capable of 
measuring Dissolved Oxygen (DO) and surface water temperature 
along with geo-locations in synchronized manner. As a result, it 
can be potentially used as a standalone water quality assessment 
system for water resource applications. The bathymetry system 
and block diagram are shown in Figure 1.1 (a & b). 

The system comprises of a single frequency acoustic transducer 
(500 KHz), an optical type DO transducer, an integrated temperature 
and attitude sensor, a survey grade Global Navigation Satellite 
System (GNSS) receiver and acquisition hardware with onboard 
removable memory card. Power to the system is supplied through 
compact lithium polymer rechargeable battery with endurance of 
3.5 hours. The power consumption and physical specifications are 
listed in the Table 1.1.  Provision for two additional ports is made in 
the sensor for the user to add additional water quality assessment 
sensors such as turbidity and pH, etc. The unique features of the 
system include – customization, portability, attitude compensation 

fp= 1.1¼ch½: ç.kkyh dk [kaM vkjs[k
Figure 1.1(b): Block diagram of system

fp= 1.1¼,½: ç.kkyh dk ifjpkyu {ks= e‚My
Figure 1.1(a): Operational field model of system

bu&gkml fodflr l?ku cSfFkesVªh ç.kkyh
In-house Developed Compact Bathymetry System1

cSfFkesVªh ty fudk;ksa dh xgjkbZ dks ekius dh ,d rduhd gS vkSj blds 
ty lalk/ku çca/ku vkSj ty foKku esa O;kid vuqç;ksx gSaA vke rkSj 
ij] O;kid dojst okys gokbZ vkSj mixzg vk/kkfjr laosnd dk mi;ksx 
djds [kqys ty fudk; dh xgjkbZ dk nwj ls vuqeku yxk;k tkrk gSA bu 
nwj ls vuqekfur ekiksa dks {ks= laosnd / ç.kkyh dk mi;ksx djds LoLFkkus 
eki ds lkFk ekU; fd;k tkrk gSA ekuo jfgr gokbZ okgu ¼;w,oh½ tfur 
cSfFkesVªh fyMkj ç.kkyh] cSfFkesVªh vuqç;ksx ds fy, orZeku çpyu esa 
gSa] gkykafd bldk eki ikuh dh lhfer xgjkbZ rd gh lhfer gS vkSj 
ikuh dh xq.koÙkk ¼eV eSykiu½ ij Hkh fuHkZj gSA fo’ks”k :i ls gokbZ 
vk/kkfjr ¼foeku / ;w,oh½ cSfFkesVªh ç.kkyh ds fy, LoLFkkus eki ç.kkyh 
dh vko’;drk dks iwjk djus ds fy,] ,uvkj,llh esa vkarfjd :i ls 
fof’kf”V fufeZr vkSj d‚EiSDV be’kZu çdkj dh cSfFkesVªh ç.kkyh fodflr 
fd;k x;kA bl ç.kkyh esa 100 ehVj rd ds  ikuh dh xgjkbZ dks ekius 
dh {kerk gS vkSj ;g ledkfyd rjhds ls Hkw&LFkkuksa ds lkFk&lkFk 
?kqyh gqbZ v‚Dlhtu ¼Mhvks½ vkSj lrg ds ikuh ds rkieku dks ekius esa 
l{ke gSA QyLo:i] bls ty lalk/ku vuqç;ksxksa ds fy,  LVSaMvyksu 
ty xq.koÙkk ewY;kadu ç.kkyh ds :i esa laHkkfor :i ls mi;ksx fd;k 
tk ldrk gSA ;g cSfFkesVªh ç.kkyh vkSj [kaMd vkjs[k fp= 1.1 ¼, vkSj 
ch½ esa fn[kk, x, gSaA

bl ç.kkyh esa ,d ,dy vko`fÙk /ofud VªkalMîwlj ¼500 fdyksgVZ~t½] 
,d çdk’kh; çdkj Mhvks VªkalMîwlj] ,dh—r rkieku vkSj vfHko`fÙk 
laosnd] losZ{k.k xzsM oSf’od ukSlapkyu mixzg ç.kkyh ¼th,u,l,l½ 
vfHkxzkgh vkSj v‚ucksMZ gVkus ;ksX; eseksjh dkMZ ds lkFk vf/kxzg.k 
gkMZos;j ‘kkfey gSA bl ç.kkyh dks d‚EiSDV fyfFk;e i‚yhej fjpktsZcy 
cSVjh ds ek/;e 3.5 ?kaVs fctyh dh vkiwfrZ dh tkrh gSA fctyh dh 
[kir vkSj HkkSfrd fof’k”Vrkvksa dks rkfydk 1.1 esa lwphc) fd;k x;k 
gSA mi;ksxdrkZ ds fy, vfrfjä ikuh dh xq.koÙkk ewY;kadu laosnd 
tSls-eV eSykiu vkSj ih,p] vkfn tksM+us ds fy, laosnd esa nks vfrfjä 
iksVZ dk çko/kku fd;k x;k gSA bl ç.kkyh dh vuwBh fo’ks”krkvksa esa - 
fof’k”V :i ls fufeZr] lqokárk] vfHko`fÙk çfriwfrZ vkSj iYl çfr lsdaM 
¼ihih,l½ flaØukbt v‚ucksMZ MsVk y‚fxax ‘kkfey gSA

eki MsVk dh fuxjkuh dh tk ldrh gS vkSj ySiV‚i ij okLrfod le; 
esa fjd‚MZ fd;k tk ldrk gSA dPps vkadM+s dks mi;ksxdrkZ ds vuqdwy 
vkadM+k çk:i ¼-lh,loh½ esa ifjofrZr djus ds fy, ,d lk/kkj.k tkok 

Table 1.1: System specifications

S. No. Parameters Values

1 Power consumption < 5 watts

2 Physical dimensions (L x W) 11.8 x 9.4 inches

3 Weight < 4.4 Kg

4 Water proof IP68

rkfydk 1-1% ç.kkyh fofunsZ’k 

Ø- la- ekunaM eku
1 fctyh dh [kir < 5 watts

2 HkkSfrd vk;ke 11.8 x 9.4 inches

3 otu < 4.4 Kg

4 tyjks/kd IP68



4


Pixel 2 

People

fp= 1.3¼,½:  vklu cSjkt esa ç.kkyh ijh{k.k 
Figure 1.3(a): System testing at Assan barrage

and Pulse Per Second (PPS) synchronized onboard data logging.
The measurement data can be monitored and recorded in real-time 
on a laptop. A simple java based Graphical User Interface (GUI) is 
developed for converting raw data into user friendly data format 
(.csv) as shown in Figure 1.2.

The performance of the system was tested primarily for bathymetry 
against commercially available bathymetry systems available at  
IIRS, Dehradun for inland shallow and deep water body at Assan 
barrage and Tehri reservoir in Uttarakhand, respectively. A picture 
of shallow bathymetry testing at Assan barrage and obtained 
results are shown in Figure 1.3 (a & b). 

To test the system performance up to 100 m, deep bathymetry 
performance test was carried out at Tehri reservoir with water depth 
upto 200 m. The system was installed on a remotely operated 

fp= 1.2: tkok vk/kkfjr th;wvkbZ 
Figure 1.2: Java based GUI

fp= 1.3¼ch½: rqyukRed xgjkbZ eki
Figure 1.3(b):  Comparative depth measurements

vk/kkfjr xzkfQdy ;wtj baVjQsl ¼th;wvkbZ½ fodflr fd;k x;k gS tSlk 
fd fp= 1.2 esa fn[kk;k x;k gSA

ç.kkyh ds dk;Zfu”iknu eq[; :i ls cSfFkesVªh ds fy, vkbZvkbZvkj,l] 
nsgjknwu esa miyC/k O;kolkf;d :i ls miyC/k cSfFkesVªh ç.kkyh]}kjk 
varnsZ’kh; mFkys vkSj xgjs ty fudk; ds fy, mÙkjk[k.M esa vklu 
cSjkt vkSj fVgjh tyk’k; esa Øe’k% ijh{k.k fd;k x;kA vklu cSjkt 
esa mFkys cSfFkesVªh ijh{k.k dh ,d rLohj vkSj çkIr ifj.kke fp= 1.3 ¼, 
vkSj ch½ esa fn[kk, x, gSaA

100 ehVj rd ç.kkyh dk dk;Zfu”iknu dk ijh{k.k djus ds fy, fVgjh 

Raw Data sets

Input file (.txt)

OutputFile 
(.csv)

Java application
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fp= 1.4: ¼,½: fVgjh tyk’k; esa ç.kkyh dk;Zfu”iknu ijh{k.k
Figure 1.4: (a) System performance testing at Tehri reservoir 

fp= 1.4¼ch½: ijh{k.k iFk ç{ksioØ
Figure 1.4(b): Test path trajectory

fp= 1.4¼lh½: xgjkbZ vkSj ?kqfyr v‚Dlhtu çksQkby
Figure 1.4(c): Depth and Dissolved Oxygen profiles

boat of IIRS, Dehradun, which has an integrated echo sounder of a 
similar type. The geo-location trajectory of around 4 km test path 
(in dark green color) is overlaid on BHUVAN 3D(htpps://bhuvan.
nrsc.gov.in) and is shown in Figure 1.4 (a & b).

From the depth profile it is observed that the system has 
performed consistently within the design specifications, which 
can be observed in depth profile (Figure 1.4 c) of 1-500 samples 
and 2250-2500  samples where the depth is 100m or below. 
Beyond the system specification of 100m depth, the acquired 
measurements are not encouraging due to the weak signal return 
below the system threshold as shown as flat line in the graph, 
which is not correct.

The results were confirmed against physical measurements 
in shallow bathymetry test with estimated relative accuracy of 
around ± 12 cm and similarly for deep bathymetry when tested 
against commercial depth transducer relative accuracy of ±1.5 m 
was obtained.

However, the system provides measurements using single 
frequency acoustic transducer, which limits its usage in silt 
estimation studies where dual frequency transducers are preferred.  
It has potential application as in-situ validation system for space 
aerial and UAV borne bathymetry systems. 

tyk’k; esa 200 ehVj rd ikuh dh xgjkbZ ds lkFk xgjh cSfFkesVªh 
dk;Zfu”iknu ijh{k.k fd;k x;kA bl ç.kkyh dks vkbZvkbZvkj,l] 
nsgjknwu dh nwj&lapkfyr uko ij LFkkfir fd;k x;k] ftlesa ,d leku 
çdkj dk ,d ,dh—r bdks lkmaMj gSA yxHkx 4 fdeh ijh{k.k iFk ¼xgjs 
gjs jax esa½ dk Hkw&LFkku ç{ksiiFk Hkqou 3D ij vkof.kZr gS vkSj fp= 1.4 
¼, vkSj ch½ esa fn[kk;k x;k gSA

MsIFk çksQkby ls ;g ns[kk x;k gS fd ç.kkyh  fMtkbu fofunsZ’kksa ds Hkhrj 
yxkrkj dk;Zfu”iknu fd;k gS] ftls 1-500 uewuksa dh xgjkbZ çksQkby 
¼fp= 1.4 lh½ vkSj 2250 -2500 uewuksa esa ns[kk tk ldrk gS tgka xgjkbZ 
100 ehVj ;k mlls de gSA 100 ehVj xgjkbZ ds ç.kkyh fofunsZ’k ls 
ijs] ç.kkyh  ds uhps detksj flXuy fjVuZ ds dkj.k vf/kxzfgr eki 
mRlkgtud ugha gSa tSlk fd xzkQ esa ¶ySV ykbu ds :i esa fn[kk;k 
x;k gS] tks lgh ugha gSA

yxHkx ± 12 lseh dh vuqekfur lkis{k lVhdrk ds lkFk mFkys cSfFkesVªh 
ijh{k.k esa HkkSfrd eki ds ifj.kkeksa dh iqf”V dh xbZ  vkSj blh rjg 
xgjh cSfFkesVªh ds fy, tc okf.kfT;d xgjkbZ VªkalMîwlj dk ijh{k.k fd;k 
x;k rks ± 1.5 ehVj dh lkis{k lVhdrk çkIr dh xbZA l?ku vkdkj ds 
dkj.k] ç.kkyh nwj ls lapkfyr ij LFkkfir djus ds fy, mi;qä gS vkSj 
ykftfLVd ¼le; vkSj ykxr nksuksa½ dh cpr gks ldrh gSA

gkykafd] ç.kkyh ,dy vko`fÙk /ofud VªkalMîwlj dk mi;ksx djds 
eki çnku djrh gS] tks flYV vuqeku v/;;uksa esa blds mi;ksx dks 
lhfer djrk gS tgka nksgjh vko`fÙk VªkalMîwlj dks çkFkfedrk nh tkrh 
gSA ;s varfj{k gokbZ vkSj ;w,oh okfgr cSfFkeSVªh ç.kkyh ds fy, LoLFkkus 
lR;kiu ç.kkyh ds :i esa laHkkfor vuqç;ksx gSA
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One of the important quantitative analysis parameters of debris 
flow is flow volume estimation. The debris flow magnitude can be 
defined by the total volume of material moved to the deposition area 
during an event. Methods are developed to estimate the volume of 
debris flows. These are commonly empirical approaches of the 
estimation and generally require large amount of field data. On the 
other hand a more precise technique of volume estimation can be 
done from the pre- and post- calculation event Digital Elevation 
Model  (DEM) (if available) based on cut-and-fill assessment. 
Accurate high resolution DEMs are required for this assessment.

In recent times, high resolution stereo imagery derived from 
Unmanned Aerial Vehicles (UAV) is rapidly emerging as an 
important source of data especially in post-disaster damage 
assessment scenarios. Post event stereo data collected from 
UAV can be used to construct DEM, which may present a precise 
estimate of volume of the debris flow. This information can then be 
ingested into the modelling algorithms to understand debris flow 
characteristics.

Pre- and post- event DEMs for the Puthumala landslide (Kerala) 
were used to estimate the landslide failure volumes. UAV data were 
acquired over the Puthumala landslide area on 22nd  March 2021. 
The resolution of orthoimage of UAV is 8 cm and the grid size 
of derived Digital Surface Model (DSM) is 20 cm. The positional 
accuracy of the image is 1-2 m. This is used to generate the post-
event Digital Terrain Model (DTM). For pre-event DTM, CartoDEM 
(2.5m) has been used. 

As volume calculation must rely on the actual pre- and post- 
landslide terrain surfaces, vegetation that may have covered the 
area before failure, or that was possibly retained during the landslide, 
must be corrected for, as it forms part of the photogrammetric 
surfaces. In the area around the Puthumala landslide, highly 
dense vegetation cover with tall trees was observed. The height 
which was observed on the ground around the adjacent area of 
landslide, in conjunction with the height of the trees measured 
through the manual interpretation of orthorectified multispectral 
image acquired from UAV (Figure 2.1a), was used to create a non-
uniform vegetation-height surface. A total of 150 trees with mean 
value of around 9 m were used to create this non-uniform surface 
using interpolation. Thereafter, this surface was subtracted from 
the pre-failure DSM (CartoDEM) to create a vegetation-corrected 
DTM (Figure 2.1b).  As the trees were already uprooted during the 
landslide, vegetation correction for the post event DSM was not 
needed (Figure 2.1c). After vegetation correction, the volume of 
the Puthumala landslide was calculated by subtracting the post 
landslide DSM derived from UAV data from the pre landslide DTM, 
using the cut-and-fill operation (Figure 2.1d). From the analysis, it 
is seen that the estimated volume loss from the zone of depletion 
of the landslide is around ~ 0.9 Mm3 where the volume gain in the 
zone of deposition is around ~ 1.58 Mm3.

eycs ds çokg ds egRoiw.kZ ek=kRed fo’ys”k.k ekinaMksa esa ls ,d çokg 
ek=k dk vuqeku gSA eycs ds çokg ifjek.k dks fdlh ?kVuk ds nkSjku  
fu{ksi {ks= esa ys tkbZ xbZaA lkexzh dh dqy ek=k ls ifjHkkf”kr fd;k tk 
ldrk gSA eycs ds çokg dh ek=k dk vuqeku yxkus ds fy, i)fr;ka 
fodflr dh xbZ gSaA ;s vkerkSj ij vuqeku ds vuqHkotU; –f”Vdks.k gSa 
vkSj vke rkSj ij cM+h ek=k esa {ks= vkadM+s  dh vko’;drk gksrh gSA 
nwljh vksj] dV&,aM&fQy ewY;kadu ds vk/kkj ij çh&vkSj iksLV&bosaV 
fMftVy ,fyos’ku e‚My ¼MhbZ,e½ ¼;fn miyC/k gks½ ls vk;ru 
vuqeku dh vf/kd lVhd  x.kuk dh tk ldrh gSA bl ewY;kadu ds 
fy, fo’kq) mPp foHksnu MhbZ,e dh vko’;drk gksrh gSA

gky ds fnuksa esa] ekuojfgr gokbZ ;ku ¼;w,oh½ ls çkIr mPp foHksnu 
f=foe çfrfcacdh vkadM+s  ,d egRoiw.kZ lzksr ds :i esa mHkj jgh gS] 
fo’ks”k :i ls vkink ds ckn ds uqdlku ds vkdyu ifj–’;ksa esaA ?kVuk 
ds ckn ;w,oh ls ,d= fd, x, f=foe vkadM+k dk mi;ksx MhbZ,e ds 
fuekZ.k ds fy, fd;k tk ldrk gS] tks eycs ds çokg dh ek=k dk 
lVhd vuqeku çLrqr dj ldrk gSA bl tkudkjh dks eycs ds çokg 
dh fo’ks”krkvksa dks le>us ds fy, e‚Mfyax ,Yxksfjne esa lekfgr fd;k 
tk ldrk gSA

iqFkqeyk HkwL[kyu ¼dsjy½ ds fy, çh vkSj iksLV bosaV ds ckn ds MhbZ,e 
dk mi;ksx HkwL[kyu dh  foQyrk dh ek=k dk vuqeku yxkus ds 
fy, fd;k x;k FkkA 22 ekpZ 2021 dks iqFkqekyk HkwL[kyu {ks= esa ;w,oh 
vkadM+k çkIr fd;k x;kA ;w,oh dh v‚FkksZ fcac dk foHksnu 8 lseh 
gS vkSj O;qRiUu fMftVy ljQsl e‚My ¼Mh,l,e½ dk fxzM vkdkj 
20 lseh gSA fcac dh fLFkrh; lVhdrk 1-2 ehVj gSA bldk mi;ksx 
iksLV&bosaV fMftVy Vsjsu e‚My ¼MhVh,e½ mRiUu djus ds fy, fd;k  
x;kA çh&bosaV MhVh,e ds fy, dkVksZMhbZ,e ¼2.5,e½ dk bLrseky fd;k 
x;k gSA

pwafd vk;ru x.kuk okLrfod çh vkSj iksLV HkwL[kyu HkwHkkxksa dh 
lrgksa ij fuHkZj gksuh pkfg,] ouLifr tks fd ?kVuk ls igys {ks= 
dks doj dj ldrh gS] ;k laHkor% HkwL[kyu ds nkSjku ogha jg xbZ 
Fkh] dks Bhd fd;k tkuk pkfg,] D;ksafd ;g QksVksxzkesfVªd lrgksa dk 
fgLlk gSA iqFkqekyk HkwL[kyu ds vklikl ds {ks= esa] Åaps isM+ksa ds lkFk 
vR;f/kd ?kus ouLifr vkoj.k ns[ks x,A ;w,oh ¼fp= 2.1 ,½ ls çkIr 
v‚FkksZjsfDVQkbM  cgqo.khZ best dh eSU;qvy O;k[;k ds ek/;e ls ekih 
xbZ isM+ksa dh ÅapkbZ ds lkFk HkwL[kyu ds vklUu {ks= ds vklikl dh 
tehu ij ns[kh xbZ ÅapkbZ ¼fp= 2.1,½ dk mi;ksx ÅapkbZ dh lrg ls 
xSj&leku ouLifr ds fy, fd;k x;k FkkA varoSaZ’ku dk mi;ksx djds 
bl xSj&leku lrg dks cukus ds fy, yxHkx 9 ehVj ds vkSlr ewY; 
okys dqy 150 isM+ksa dk mi;ksx fd;k x;k A blds ckn] bl lrg 
dks iwoZ&foQyrk Mh,l,e ¼dkVksZMse½ ls ?kVk;k x;k rkfd ouLifr&      
lq/kkfjr MhVh,e ¼fp=  2.1ch½ cuk;k tk ldsA blds ckn] bl lrg dks 
iwoZ&foQyrk Mh,l,e ¼dkVksZMse½ ls ?kVk;k x;k rkfd ,d ouLifr& 
lq/kkfjr MhVh,e ¼fp= 2.1ch½ cuk;k tk ldsA pwafd HkwL[kyu ds nkSjku 
isM+ igys gh m[kM+ x, Fks] blfy, iksLV bosaV Mh,l,e ds fy, ouLifr 
lq/kkj dh vko’;drk ugha Fkh ¼fp= 2.1lh½A ouLifr lq/kkj ds ckn] 
iqFkqeyk HkwL[kyu dh ek=k dh x.kuk dV&,aM&fQy v‚ijs’ku ¼fp= 
2.1 Mh½ dk mi;ksx djds iwoZ HkwL[kyu MhVh,e ls ;w,oh MsVk ls çkIr 
iksLV HkwL[kyu Mh,l,e dks ?kVkdj dh xbZA fo’ys”k.k ls] ;g ns[kk 
x;k gS fd HkwL[kyu dh deh ds {ks= ls vuqekfur ek=k esa ºzkl yxHkx 
~  0.9 fefy;u ?ku ehVj gS tgka fu{ksi.k ds {ks= esa ek=k yfC/k yxHkx 
~  1.58 fefy;u ?ku ehVj gSA

2HkwL[kyu o‚Y;wesfVªd v/;;u ds fy, ;w,oh MsVk
 UAV Data for Landslide Volumetric Study
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fp= 2.1(,): ;w,oh }kjk çkIr mPp foHksnu v‚FkksZ fcac] c‚Dl esa HkwL[kyu dh deh dk {ks= 
Figure 2.1 (a): High resolution ortho image acquired by UAV,  zone of depletion of the landslide is shown in the box

fp= 2.1(ch):  dkVksZMse ls isM+ dh ÅapkbZ ?kVkdj mRiUu {ks= dk MhVh,e; (lh½ ;w,oh ls O;qRiUu deh ds {ks= dk Mh,l,e 
Figure 2.1(b): DTM of zone of depletion generated by subtracting tree height from CARTODEM; (c) DSM of zone of depletion, derived from UAV

fp=  2.1(Mh): dV&fQy fof/k }kjk HkwL[kyu ek=k dk vuqeku
Figure 2.1(d): Landslide volume estimation by cut-fill method
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Further to actions identified during Hon’ble Home Minister’s 
meeting on flood preparedness in the country,  NRSC has 
taken up the task of identifying long fallow land / vacant lands 
in the Brahmaputra basin (Indian region) using multi-temporal 
remote sensing data, which are useful towards ameliorating the 
devastating effects of flood in the region over the years. 

Brahmaputra river and its tributaries originate from China and 
they flow through India and Bangladesh before joining into Bay 
of Bengal. Although the river originates in the semi-arid region 
of south Tibet, the Brahmaputra river experiences severe floods 
on a yearly basis, due to the river’s passage through the wettest 
region of India. In order to control the excess flow of the water 
into Brahmaputra river basin, various measures are being taken 
up like diverting towards low lying vacant areas, reducing inflow 
in upstream area, etc. 

The extent of fallow lands varies widely within the cultivated 
landscapes and accurate mapping of long fallow lands is the 
initial step. Fallow lands reflect distinct image characteristics, 
which can be mapped using remote sensing data on annual basis.    
Using Land Use / Land Cover (LULC) prepared on 1:50,000 scale 
under Natural Resources Census (NRC) project, fallow land has 
been extracted separately for the year 2011-12 and 2015-16. The 
common fallow land polygons obtained for year 2011-12 and 
2015-16 were overlaid at 1:35,000 scale onto Resourcesat-2 
LISS-III imagery of the year 2020-2021. Subsequently, fallow 
and non-fallow class were identified by  visual interpretation. In 
this process, areas which remained as fallow for all three time 
periods, i.e. 2011-12, 2015-16 and 2020-21 were considered as 
long fallow/vacant land. Figure 3.1a and Figure 3.1b show the 
process of updation of common fallow land till 2015-16 using 
satellite data of 2020-21. 
 
State-wise statistics of long fallow during 2011- 2021 is given in 
the Table 3.1. The total extent of long fallow is 248.08 sq km with 
maximum extent in the state of Assam (228 sq km).

czãiq= csflu esa yach ijrh ds rgr {ks= dk fu”d”kZ.k    
 Extraction of Area Under Long Fallow in Brahmaputra Basin 3

ns’k esa ck<+ dh rS;kjh ij gqbZ ekuuh; x`g ea=h th ds lkFk cSBd esa 
fpfàr dh xbZ dkjZokbZ dks vkxs c<+krs gq,] ,uvkj,llh us cgqdkfyd 
lqnwj laosnh MkVk ds mi;ksx ls czãiq= csflu ¼Hkkjrh; {ks=½ esa yach 
ijrh Hkwfe / [kkyh tehuksa dks fpfàr djus dk dk;Z ‘kq: fd;k gS] tks 
o”kksaZ ls {ks= esa gks jgs ck<+ ds fouk’kdkjh çHkkoksa dks lq/kkjus dh fn’kk 
esa mi;ksxh gSA

czãiq= vkSj mldh lgk;d ufn;ksa dk mn~xe phu esa gS vkSj os Hkkjr 
vkSj o ckaXykns’k ls cgrs gq, caxky dh [kkM+h esa fey tkrh gSaA 
gkykafd] unh dk mn~xe nf{k.k frCcr ds v/kZ&’kq”d {ks= esa gksrk gS] 
Hkkjr ds lcls ue {ks= ls unh ds xqtjus ds dkj.k] czãiq= unh lkykuk 
vk/kkj ij xaHkhj ck<+ dk vuqHko djkrh gSA czãiq= unh ds csflu esa 
vR;f/kd ty çokg dks fu;af=r djus ds fy, dbZ mik; fd, x, gSa] 
tSls fupys [kkyh bykdksa dh vksj eksM+uk] viLVªhe {ks= esa çokg dks 
de djuk] vkfnA

ijrh Hkwfe dk foLrkj eq[;r% [ksrhgj Hkwfe gS vkSj yach ijrh Hkwfe 
dk lVhd ekufp=.k çkjafHkd dk;Z gSA ijrh Hkwfe fof’k”V fcac y{k.k 
çnf’kZr djrs gSa] ftldk okf”kZd vk/kkj ij ekufp=.k fd;k tk ldrk 
gSA çk—frd lalk/ku x.kuk ¼,uvkjlh½ ifj;kstuk ds varxZr 1:50,000 
ds iSekus ij rS;kj fd, x, Hkwfe mi;ksx / Hkwfe vkoj.k ¼,y;q,ylh½ ds 
mi;ksx }kjk] o”kZ 2011-12 vkSj 2015-16 ds fy, ijrh Hkwfe dh x.kuk 
vyx ls dh xbZ gSA o”kZ 2011-12 vkSj 2015-16 ds fy, çkIr lkekU; 
ijrh Hkwfe cgqHkqt dks o”kZ 2020-21 ds fjlkslZlSV&2 ,yvkbZ,l,l&III 
bestjh ij 1:35,000 iSekus ij ekik x;k gSA rRi’pkr] –’; O;k[;k  
}kjk ijrh o xSj&ijrh oxZ esa fpfàr fd;k x;kA bl çfØ;k esa] tks {ks= 
lHkh rhu vof/k] 2011-12] 2015-16 o 2020-21] esa ijrh jgs] mUgs 
yach ijrh / [kkyh Hkwfe ekuk x;kA 2020-21 ds mixzg MsVk ds mi;ksx 
ls 2015-16 rd lkekU; ijrh Hkwfe ds v|ru dh çfØ;k dks fp= 3.1a 
,oa fp= 3.1ch esa n’kkZ;k x;k gSA

rkfydk 3.1 esa 2011-2021 ds nkSjku yach ijrh Hkwfe ds jkT;okj vkdM+s 
fn, x, gSA yach ijrh Hkwfe dk dqy foLrkj {ks= 248.08 oxZ fdeh gS 
ftlesa vle dk foLrkj {ks= lokZf/kd ¼228 oxZ fdeh½ gSA

fp= 3.1: ijrh Hkwfe ds v|ru dh çfØ;k
Figure 3.1: Process of updation of fallow land

fp= 3.2: v/;;u {ks= esa yach ijrh dk ekufp=
Figure 3.2:  Map of long fallow in the  study area

rkfydk 3-1% yach ijrh Hkwfe dk jkT;okj {ks= ¼oxZ. fdeh. esa½
Table 3.1: State wise area of long fallow  in sq. km. 

v:.kkpy çns'k Arunachal Pradesh 16.19
vle Assam 228.04
es?kky; Meghalaya 0.27
ukxkySaM Nagaland 2.08
flfDde Sikkim 0.42
if'pe caxky West Bengal 1.08

dqy Total 248.08    



9


Pixel 2 

People

On 21st August, 2021, a flash flood was reported in Rumbak 
valley situated at a distance of around 30 km from Leh town 
affecting Zingchen and Rumchung villages and causing damages 
downstream along the river reach. National Disaster Management 
Authority (NDMA), requested NRSC to carry out a detailed study of 
the cause of GLOF event in Rumbak valley. 

The glacial lake in Rumbak valley was identified in the glacial lake 
database prepared under National Hydrology Project. Images of 
pre and post GLOF event from Sentinel 2A Multispectral Instrument 
(MSI) data of 17th August and 27th August, 2021 are shown in 
Figure 4.1.  Empty lake along with flood path  can be seen on the 
post event image.
 
The breached glacial lake drains in to a stream, which traverses for 
a distance of about 15 km and joins the Indus river. The GLOF event 
is simulated from the glacial lake to a distance of 50 km along a 
river reach. DEM and hydrologic inputs are critical for simulating 
flood inundation. ALOS World 3D (AW3D) DEM of 30 m spatial 
resolution downloaded from Jaxa website was used in the study. 
The elevation ranges from 5,258 m at the glacial lake to 3,051 m at 
the downstream location near Nimoo Bazgo power plant.

Hydrologic Engineering Center River Analysis System (HEC-RAS) 
software was used in simulating the GLOF event. In the absence 
of field data regarding volume of water stored in the glacial lake, 
volume estimation of water was done based on water spread area 
of lake as 0.24 MCM. The post GLOF event satellite image indicates 
that  the glacial lake got completely emptied during the event, 

:Ecd ?kkVh] yík[k esa fgeun >hy çdksi ck<+ ¼th,yvks,Q½ ?kVuk dk fo’ys”k.k  
Analysis of Glacial Lake Outburst Flood (GLOF) event in Rumbak Valley,  Ladakh 4

21 vxLr] 2021 dks ysg ls djhc 30 fdeh dh nwjh ij fLFkr #Ecd 
?kkVh esa >haxpsu vkSj #Epqax xkoksa dks çHkkfor djrs gq, vpkud ck<+ dh 
lwpuk feyh] ftlls unh ds fupys bykds esa uqdlku igqapk;kA jk”Vªh; 
vkink çca/ku çkf/kdj.k us #Ecd ?kkVh esa XyksQ ?kVuk ds dkj.k ds 
foLr`r v/;;u ds fy, ,uvkj,llh ls vuqjks/k fd;kA

jk”Vªh; ty foKku ifj;kstuk ds varxZr rS;kj fgeun >hy MsVkcsl esa 
#Ecd ?kkVh esa fgeun >hy dks fpfàr fd;k x;kA fp= 4.1 esa lsaVhuy 
2A cgqLisDVªeh midj.k MsVk ds 17 vxLr ,oa 27 vxLr] 2021 ds 
XyksQ ?kVuk ds iwoZ ,oa ckn ds fp= fn[kk, x, gSaA ?kVuk ds ckn ds 
fp= esa [kkyh >hy ds lkFk ck<+ dk iFk fn[kkbZ iM+ jgk gSA
 
Hkax fgeun >hy ,d ty /kkjk esa cgrh gS] tks yxHkx 15 fdeh dh 
nwjh r; djrh gS vkSj fla/kq unh esa feyrh gSA XyksQ ?kVuk dks fgeun 
>hy ls unh ds foLrkj ds lkFk 50 fdeh dh nwjh rd  vuqdjf.kr fd;k 
x;kA ck<+ vkIykou vuqdj.k ds fy, MhbZ,e o tyfoKkuh lwpuk 
egRoiw.kZ gksrh gSA v/;;u esa tkDlk osclkbV ls MkmuyksM fd, 30 eh- 
LFkkfud foHksnu ds ALOS World 3D (AW3D) MhbZ,e dk mi;ksx fd;k 
x;kA fgeun >hy ds 5,258 eh- ÅapkbZ ls ysdj fuew cS÷xks ÅtkZ la;a= 
ds ikl fupyh ty/kkjk ij 3,051 eh rd dk mUu;u dk foLrkj jgkA

XyksQ ?kVuk dks vuqdj.k esa tyfoKkuh bathfu;jh dsaæ unh fo’ys”k.k 
ç.kkyh l‚¶Vos;j (HEC-RAS) dk mi;ksx fd;k x;kA  fgeun >hy ds 
ty HkaMkj.k dh ek=k laca/kh QhYM MsVk dh vuqifLFkfr esa] >hy ds ty 
foLrkj {ks= ds vk/kkj ij ty ek=k dk vkdyu 0.24 ,elh,e fd;k 
x;kA XyksQ  ?kVuk ds ckn ds mixzg fp= n’kkZrs gSa fd ?kVuk ds nkSjku 

fp= 4.1: lsaVhuy MsVk ds XyksQ ?kVuk ds iwoZ o ckn ds fgeun >hy n’kkZrs gq, fp= (3 ha)
Figure 4.1:  Pre- and post- GLOF event images from Sentinel data showing glacial lake (3 ha) 
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hence entire volume of water stored in the lake is assumed to be 
released as flood. The flood inundation extent was generated using 
the AW3D DEM for a time period of 24 hours and  for a distance 
of 28 km. GLOF simulated flood inundation using AW3D DEM (30 m) 
was superimposed on RS-2 LISS-IV satellite image (Figure 4.2). The 
propagation of flood wave is getting blocked / retarded at many 
locations where the stream width is very narrow (5 to 20 m) and 
AW3D DEM is not able to capture the narrow locations due to its 
coarse resolution.  

4 road culverts/bridges and about 69 ha vegetated area (including 3 
ha of agricultural land) was identified using high resolution satellite 
image in the flood inundation simulated river reaches, which were 
reported (NDMA report) as affected due to GLOF event. Affected 
vegetated areas and approximate locations of culverts/bridges  are 
shown in Figure 4.3. 

Simulated flood discharge hydrographs immediately downstream 
of the glacial lake (0 km) and at 3 locations of culverts/bridges 
(8 km, 9 km and 11.5 km) along the Rumbak stream are shown 
in Figure 4.4. The peak flood discharge is about 438 cumecs 
immediately downstream of the lake, which attenuated to 250 
cumecs, 237 cumecs, and 82 cumces at 8 km, 9 km, and 11.5 
km distance from the glacial lake respectively.

>hy iwjh rjg ls [kkyh gks xbZ] vr% >hy }kjk laxzfgr lexz ty dh 
ek=k ck<+ ds :i esa ekuh xbZA lSykc ds foLrkj dks AW3D DEM ds 
mi;ksx ls 24 ?kaVs dh vof/k vkSj 28 fdeh dh nwjh ds fy, tfur fd;k 
x;k vkj,l-2 ,yvkbZ,l,l-IV mixzg çfrcac ij vkjksfir AW3D DEM 

(30 m) ds mi;ksx ls th,yvks,Q vuq:i.k ck<+ vkIykou dks fp= 4.2 

es fn[kk;k x;k gSA ck<+ dh ygj dk çlkj dbZ LFkkuksa ij vo#)/ean gks 
jgk gS tgka /kkjk dh pkSM+kbZ cgqr de ¼5 ls 20 eh½ gS vkSj ladjs LFkku 
ds vifj”—r foHksnu ds dkj.k AW3D DEM fcafcr djus esa l{ke ugha gSA
 
lSykc vuqdj.k unh igqap esa 4 lM+d iqfy;k/iqy vkSj djhc 69 gsDVs- 
ouLifr {ks= dh igpku mPp foHksnu mixzg fp= ds }kjk dh xbZ ftls 
fjiksVZ ¼,uMh,e, fjiksVZ½ esa XyksQ ?kVuk ds dkj.k çHkkfor crk;k x;kA 
fp= 4.3 esa çHkkfor ouLifr {ks= ,oa iqfy;k/iqyksa ds laHkkfor LFkkuksa 
dks n’kkZ;k x;k gSA  

fgeun >hy ¼0 fdeh½ ds vuqçokg ds rqjar ikl ls vkSj #Ecd /kkjk 
ds lkFk iqy/iqfy;k ¼8 fdeh] 9 fdeh o 11.5 fdeh½ ds rhu LFkkuksa 
ij vuq:fir ck<+ çokg ds tyjs[k  fp= 4.4 esa fn[kk;k gSA >hy ds 
vuqçokg ds rqjar ikl mPp ck<+ vklzko 438 D;qesd gS] tks fgeun 
>hy ls 8 fdeh] 9 fdeh vkSj 11.5 fdeh ij Øe’k% 250 D;qesd] 237 
D;qesd vkSj 82 D;qesd {kh.k gksrk gSA

fp= 4.2: th,yvks,Q vuq:i.k ck<+ vkIykou
Figure 4.2: GLOF simulated flood 

inundation

fp= 4.3: #Ecd /kkjk ij çHkkfor ouLifr {ks=ksa vkSj iqfy;k / iqyksa ds laHkkfor LFkku
Figure 4.3: Affected vegetated areas and approximated locations of culverts /

bridges on Rumbak stream
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fp= 4.4: fgeun >hy ds vuqçokg dk vuqdj.k ck<+ vklzko tyjs[k
Figure 4.4: Simulated flood discharge hydrographs downstream of the glacial lake

ekuuh; j{kk ea=h ls ç’kalk çek.ki= xzg.k djrs gq;s funs’kd] ,uvkj,llh
Director, NRSC receiving certificate of appreciation from Hon’ble Defence Minister

funs’kd ,uvkj,llh us 16 fnlacj 2021, dks j{kk laink laxBu ds vkbZMhbZ,l vf/kdkfj;ksa vkSj rduhdh deZpkfj;ksa ds fy, “mixzg fcac losZ{k.k 
rduhdksa esa {kerk fuekZ.k ij çf’k{k.k] f’k{kk ,oa tu&lidZ lewg ¼VhbZvksth½ }kjk vk;ksftr çf’k{k.k” dh ekU;rk esa egkfuns’kd j{kk laink ls 
ç’kalk çek.k i= çkIr fd;kA

Director NRSC received  Certificate  of  Appreciation  from  Director General  Defence  Estate  on December 16, 2021 in  recognition  of  
training organised by Training, Education & Outreach Group (TEOG)  on “Capacity  building  in satellite  imagery  survey techniques for IDES 
officers and technical staff of Defence Estate organisation”

ç’kalk Appreciation
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India has experienced many flood events in the year 2021 where 
14 states were affected. One such event of heavy and persistent 
rains lashed Maharashtra during third week of July 2021, which led 
to flooding in large areas of Raigad, Ratnagiri, Satara and Kolhapur 
districts of Maharashtra. Village-level analysis of the flooding was 
carried out as a part of the regional node support to the Disaster 
Management Support Programme. 

The microwave Synthetic Aperture Radar data (ESA Sentinel-1A 
Level-1 GRD IW mode HR) made available under the ‘International 
Charter Space and Major Disasters’ for 22nd to 24th July period 
(peak flood period) has been used in the study. ESA Sentinel-2 MSI 
optical data of April 2021 and ESA Sentinel-1 SAR data of July was 
used as pre-flood reference data. 

Number of villages inundated by floods with greater than 25 ha 
inundated area and the agricultural area in each village affected 
by floods have been assessed by geospatial analysis. Village-
wise statistics has been derived for area of crop lands (with or 
without standing crops) inundated by the floods. Figure 5.1 
shows inundated map of Satara district and Figure 5.2 shows the 
damage to agricultural area. Limited field verifications through the 
support of Dept. of Agriculture, Govt. of Maharashtra and the Flood 
Committee, Govt. of Maharashtra have broadly substantiated the 
results of the satellite-based analysis.

fp= 5.1: 22 tqykbZ, 2021 dks vkIykfor xkaoksa dks n’kkZrk lrkjk ftys dk 
xzke&Lrjh; ck<+ vkIykou ekufp=

Figure 5.1: Village-level flood inundation map of Satara District showing 
villages inundated as on July 22, 2021

if’peh egkjk”Vª ds dqN fgLlksa esa ck<+ dk xzke Lrjh; fo’ys”k.k ¼tqykbZ 2021½
Village Level Analysis of the Floods (July 2021) in Parts of Western Maharashtra 5

o”kZ 2021 ds nkSjku Hkkjr esa ck<+ dh dbZ ?kVuk,a ?kfVr gqbZ ftlls 14 
jkT; çHkkfor gq, FksA tqykbZ 2021 ds rhljs lIrkg ds nkSjku egkjk”Vª esa 
Hkkjh vkSj fujarj o”kkZ dh ,slh gh ?kVuk gqbZ] ftlds dkj.k egkjk”Vª ds 
jk;x<+] jRukfxjh] lrkjk ,oa dksYgkiqj ftyksa ds vf/kdrj {ks=ksa esa ck<+ 
vk xbZA vkink çca/ku lgk;rk dk;ZØe  ds {ks=h; uksM leFkZu ds Hkkx 
ds rgr ck<+ dk xzke&Lrjh; fo’ys”k.k fd;k x;kA

bl v/;;u esa 22 ls 24 tqykbZ dh vof/k ¼ck<+ dh pje vof/k 
ds nkSjku½ ds fy, ^varjjk”Vªh; pkVZj varfj{k ,oa çeq[k vkink,a* ds 
varxZr miyC/k djk, x, lw{erjaxh la’ys”kh }kjd jsMkj vkadM+ksa ¼bZ-
,l-,- lsafVuy&1, ysoy&1 th-vkj-Mh- vkbZ- MCY;w eksM ,p-vkj-½ 
dk mi;ksx fd;k x;kA ck<+&iwoZ lanHkZ vkadM+ksa ds :i esa vçSy 2021 
ds bZ-,l-,- lsafVuy&2 ,e-,l-vkbZ- çdkf’kd vkadM+s ,oa tqykbZ ds 
bZ-,l-,- lsafVuy&1 ,l-,-vkj- vkadM+ksa dk mi;ksx fd;k x;kA

25 gsDVs;j vkIykfor {ks= ls vf/kd okys ck<+ ls vkIykfor xkaoksa 
dh la[;k vkSj çR;sd xkao esa ck<+ ls çHkkfor —f”k {ks= dk vkdyu 
Hkw&LFkkfud fo’ys”k.k }kjk fd;k x;kA ck<+ }kjk vkIykfor Qly Hkwfe 
¼[kM+h Qly ds lkFk ;k fcuk½ {ks= ds fy, xzke&okj vkadM+s O;qfRir 
fd, x,A fp= 5.1 lrkjk ftys dk vkIykfor ekufp= n’kkZ jgk gS] 
ogha fp= 5.2 —f”k {ks= dks gq, uqdlku dks n’kkZ jgk gSA —f”k foHkkx] 
egkjk”Vª ljdkj ,oa ck<+ lfefr] egkjk”Vª ljdkj ds leFkZu ds ek/;e 
ls lhfer {ks= lR;kiu us mixzg&vk/kkfjr fo’ys”k.k ds ifj.kkeksa dh 
O;kid :i ls iqf”V dh gSA

District

Number 
of villages 
inundated 
(> 25 ha)

Number of villages 
with Inundation of 
agricultural area     

(> 0.5 ha) 

Area 
affected 

in ha

Ratnagiri 155 1093 8995 

Satara 222 1139 12800 

Kolhapur* 174 927 15930 

Raigarh* 64 440 4920 

* Part of district

ftyk

vkIykfor 
xkaoksa dh 
la[;k 

(> 25 ha)

—f"k Hkwfe ds 
vkIykou ds lkFk 
xkaoksa dh la[;k

(> 0.5 ha)

ftyk

jRukfxjh 155 1093 8995 

lrkjk 222 1139 12800 

dksYgkiqj* 174 927 15930 

jk;x<+* 64 440 4920 

* ftys dk dqN fgLlk

fp= 5.2: lrkjk ftys ds fgLlksa esa ck<+ vkIykou ds dkj.k —f”k {ks= dks 
gqvk xzke&okj uqdlku

Figure 5.2: Village-wise damage to agricultural area due to flood 
inundation in parts of Satara District
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lrkjk esa lks;kchu dh Qly dks uqdlku
Soyabean crop damaged at Satara

lSfud-vk[kkuh VkdGh xkao] dksYgkiqj ftys esa vkIykfor xUus dh Qly
Sugarcane crop inundated at Sainik-Aakhani Takli village, 

Kolhapur district

ih2ih] ,uvkj,llh ds f}okf”kZd lekpkj i= dks lqnwj laosnu fnol ij 12 vxLr, 2021 dks funs’kd] ,uvkj,llh }kjk ,ulh,elh lnL;ksa vkSj 
laikndh; cksMZ ds lnL;ksa dh mifLFkfr esa foeksfpr fd;k x;kA
P2P, the biannual newsletter of NRSC was released on August 12, 2021 on Remote Sensing Day by Director, NRSC in the presence of all 
NCMC members and members of editorial board.

ih2ih dk foekspu Release of P2P 

;qä/kkjk iksVZy] tks eujsxk xfrfof/k;ksa dh Hkw-LFkkfud ;kstuk ds fy, ,d Vwy ds :i esa dk;Z djrk gS] dk foekspu Jh fxfjjkt flag] dsaæh; xzkeh.k 
fodkl vkSj iapk;r jkt ea=h }kjk 23 vxLr] 2021 dks Jh QXxu flag dqyLrs, ekuuh; jkT; ea=h; M‚ ftrsaæ flags, ekuuh; foKku vkSj çkS|ksfxdh jkT; 
ea=h ¼vkbZlh½] M‚ ds flous, lfpo] varfj{k foHkkx vkSj vU; x.kekU; O;fä;ksa dh mifLFkfr esa fd;k x;kA iksVZy fofHkUu jk”Vªh; xzkeh.k fodkl dk;ZØeksa 
tSls eujsxk] vkbZMCY;w,eih] çfr cwan vf/kd Qly vkSj jk”Vªh; —f”k fodkl ;kstuk ds rgr ft;ksVSx dh xbZ laifÙk;ksa rd igqap Hkh çnku djrk gSA

Yuktdhara portal, which serves as a tool for geospatial planning of  MGNREGA activities,  was launched by  Shri Giriraj Singh, Union Minister of 
Rural Development & Panchayat Raj on August 23, 2021 in the presence of Shri Faggan Singh Kulaste,  Hon’ble Ministers of State,  Dr Jitendra 
Singh, Hon’ble Minister of State (IC) for Sci & Tech,  Dr K Sivan, Secretary, DOS and other dignitaries. Portal also provides access to geotagged 
assets under various National Rural Development Programmes viz., MGNREGA, IWMP, Per Drop More Crop and Rashtriya Krishi Vikas Yojana.

;qä/kkjk Hkw&LFkkfud vk/kkfjr ;kstuk iksVZy dk foekspu 
Release of Yuktdhara Geospatial Based Planning portal
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fnYyh ‘kgj ds fu;ksftr fodkl ds fy, ftEesnkj ,d çeq[k 
vfHkdj.k ¼uksMy ,tsalh½ MhMh, dks Hkw&LFkkfud rduhdksa dk ç;ksx 
djds vius fjä LFkyksa dh  lwph ,oa fuxjkuh dk dk;Z laiUu djus 
dh vko’;drk Fkh ,oa rnuqlkj] vfr mPp&foHksnu mixzg vkadM+ksa 
dk ç;ksx djds fjä LFkyksa dh lwph] fuxjkuh ,oa buesa gq, ifjorZu 
laca/kh fo’ys”k.k dk dk;Z fd;k x;kA

dk;Z ?kVdksa esa] MhMh, foLrkj¼{ks=½ dks vko`Ùk djrs gq, vk/kkj o”kZ 
ds #i esa o”kZ 2006 ds lkFk vfr mPp foHksnu ds v‚FkksZ&mRikn ds 
Ng lsV~l dk tuu ‘kkfey FkkA vU; mixzg vkadM+klsV o”kZ 2007, 
2010, 2015-2016, 2017 ,oa 2018-19 ls lac) FksA MhMh, us 281 
{ks=ksa dh fjä LFky lhek,a miyC/k djkbZA th-ih-,l- lefFkZr th-
bZ-vks-  laof/kZr ukSlapkyu ¼xxu½ varjki`”B ds lkFk eksckby ,Ii 
dk mi;ksx djds yxHkx 70 fjä LFkyksa dh cgqHkqt lhekvksa dks Hkh 
,df=r fd;k x;k FkkA fjä LFkyksa dh lhekvksa dks Å/kZ~o&la’kksf/kr 
2006 mixzg vk/kkj ds laca/k esa Hkw&lanfHkZr fd;k x;k ,oa lHkh Ng                    
Å/kZ~o&la’kksf/kr mixzg vkadM+k lsVksa ¼fp= 6.1, fp= 6.2½ ls fjä 
LFkyksa ds mixzg çfrfcac fpIl dk fu”d”kZ.k fd;k x;kA bu mixzg 
çfrfcac fpIl dks oLrq vk/kkfjr çfrfcac fo’ys”k.k ¼v‚CtsDV&csLM 
best ,ukfyfll&vks-ch-vkbZ-,-½ i)fr dk ç;ksx djds oxhZ—r 
fd;k x;kA ikap çeq[k Hkwfe mi;ksx /  Hkwfe vkoj.k ¼,y;w,ylh½ 
Jsf.k;ksa ;Fkk& catj /  vuko`Ùk Hkwfe] fufeZr {ks=] ouLifr] ty fudk; 
,oa vU; ds lkFk cM+s O;kikd Lrj ij oxhZdj.k fd;k x;kA

oxhZ—r çfrfcacksa ds fy, lexz ifj’kq)rk djhcu 75% jgh] tcfd 
lHkh vkadM+k lsVksa esa catj Hkwfe ,oa fufeZr {ks= oxksaZ ds e/; xyr 
oxhZdj.k ns[kk x;kA ladj fof/k ek/;e ls –’; vFkZ fuoZpu rduhd 
dk ç;ksx fd;k x;k] rFkk vkschvkbZ, O;qfRir fuxZr&mRiknksa ds   
ifj.kkeksa dks leqUur fd;k x;kA bl çdkj] ladj fof/k ¼,çksp½ ds 
ek/;e ls lexz oxhZdj.k ifj’kq)rk dks 95% rd leqUur fd;k x;kA
fjä LFkyksa ij fiNys dqN o”kksa Z ds nkSjku gq, cnykoksa dh igpku ds 

DDA, which is the nodal agency responsible for planned growth 
of Delhi city, had a requirement for carrying out inventory and 
monitoring of their vacant sites using geospatial techniques and 
accordingly work was taken up for inventory, monitoring and 
change analysis in vacant sites using very high-resolution satellite 
data.

The work components included, generation of six sets of ortho-
products of very high resolution with 2006 as the base year 
covering DDA extent. The other satellite datasets belonged to 2007, 
2010, 2015-2016, 2017 and 2018-19. DDA provided vacant site 
boundaries for 281 regions.  About 70 polygon boundaries of the 
vacant sites were also collected using the mobile app with GPS 
Aided GEO Augmented Navigation (GAGAN) interface. The vacant 
site boundaries have been geo-referenced with respect to the 
ortho-corrected 2006 satellite base and satellite image chips of the 
vacant sites have been extracted from all the six ortho-corrected 
satellite data sets (Figure 6.1, Figure 6.2). These satellite image 
chips have been classified using Object-Based Image Analysis 
(OBIA) methods. Very broad level classification has been carried 
out with five major LULC categories viz., barren / open lands, built-
up, vegetation, water bodies and others.  

The overall accuracy computed for the classified images was 
around 75% with misclassification observed between barren land 
and built-up classes in all the datasets. The results of the OBIA 
derived outputs were improved by adopting hybrid approach in 
which visual interpretation techniques have been used. The overall 
classification accuracy was improved to 95.0% through hybrid 
approach.

fp= 6.1: o”kZ 2006 esa fjä LFky dk oxhZ—r fuxZr&mRikn ¼vkmViqV½] tks 2019 ¼lpsrd LFky½ esa fufeZr {ks= esa ifjofrZr  
Figure 6.1: Classified output of vacant site in 2006 which has been converted to built-up in 2019 (alarm site)

fnYyh fodkl çkf/kdj.k ¼MhMh,½ds fjä LFkyksa dh lwph ,oa fuxjkuh
Inventory and Monitoring of Vacant Sites of Delhi Development Authority (DDA) 6
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fy, ,d Iyx&bu fodflr fd;k x;k ,oa ftlls yxHkx 27 ,sls 
LFkyksa ¼lpsrd LFky½ dh igpku dh xbZ ¼fp= 6.2½A mPp foHksnu 
mixzg çfrfcacksa ls fu”df”kZr fufeZr {ks= vfHky{k.kksa ds Lopkfyr 
cnyko lalwpu ds fy, Mhi yfuaZx rduhd dk ç;ksx djds ,d                 
Lolaiw.kZ ¼LVSaMvyksu½ th-;w-vkbZ- Vwy dks fodflr djus dk Hkh ç;kl 
fd;k x;k gS] ftls ckn ds o”kksa Z ds nkSjku MhMh, }kjk Lora= :i ls 
ç;ksx fd;k tk ldrk gSA

A plugin was developed for identifying the change over the years 
on the vacant sites and around 27 such sites (Alarm sites) have 
been identified (Figure 6.2). An attempt has also been made to 
use deep learning techniques to develop a standalone GUI tool for 
automatic change detection of built up features extracted from high 
resolution satellite images, which can be used independently by  
DDA for subsequent years.

fp= 6.2: (v) fDod cMZ çfrfcac 2006 (c½ fVªiylSV çfrfcac 2017 (d½ o”kZ 2006 ds çfrfcac ij vf/kfpf=r xzhu osDVj ¼ifjorZu½
Figure 6.2: (a) Quick Bird image 2006  (b) Triplesat image 2017  (c) Green vectors (change) overlaid on 2006 image 

Hkw&dsaæ] ‘kknuxj] tu laidZ lqfo/kk thfMesV~yk] vkSj lHkh {ks=h; dsaæksa dh Hkkxhnkjh ds lkFk ,uvkj,llh ckykuxj esa 11-11-2021 dks fo’o xq.koÙkk 
fnol euk;k x;kA blds rgr ç’uksÙkjh dk;ZØe dk vk;kstu fd;k x;kA lekjksg ds eq[; vfrfFk Jh- ,l-ds-oekZ] funs’kd&DokfyVh ldZy Qksje 
v‚Q bafM;k ¼D;wlh,QvkbZ½ us “xq.koÙkk dk fodkl&fujh{k.k ls laiw.kZ xq.koÙkk çca/ku rd” fo”k; ij O;k[;ku fn;kA
World Quality Day was celebrated on November 11, 2021 at NRSC Balanagar with participation from ES, Shadnagar, Outreach, Jeedimetla 
and all Regional Centres. Quiz programme was conducted as part of it. Chief Guest of the function Shri. S.K.Verma, Director -Quality Circle 
Forum of India (QCFI) gave talk on “Evolution of quality from inspection to total quality management”.

fo’o xq.koÙkk fnol World Quality Day
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dsaæ ‘kkflr çns’k nho ds fy, lesfdr ty lalk/ku fodkl ;kstuk
Integrated Water Resource Development Plan for the Union Territory of Diu 7

dsaæ ‘kkflr çns’k nho ,d }hi gS] tks Hkkjr ds if’peh Hkw&Hkkx esa 
xqtjkr dh eq[;&Hkwfe ls foyfxr ¼vyx&Fkyx½ gSA ;g ,d dPN 
fuEu Hkwfe gS] tks vjc lkxj ds Tokjh; ty ls vkPNkfnr jgrh gSA 
bl {ks= esa Hkwty yo.krk rVh; yo.krk ds varxZzg.k vkSj mi&lrgh 
tyHk`rksa esa fufgr yo.krk ls çHkkfor gSA feyksykbV pwuk’e dh 
xqQkuqek ç—fr ,oa bldh ty okfgdkvksa dk lh/ks leqæ rd foLrkj] 
bls leqæh ty varosZ/ku ds çfr vR;f/kr Hks| cukrk gSA ;g {ks= vDlj 
lw[ks ,oa rVh; iêh ¼rV ls 1 fd-eh- rd dk {ks=½ ds lekukarj miyC/k 
rktk ikuh ds vR;f/kd&nksgu dh leL;k >sy jgk gSA ;gka 34 o”kkZ 
dkyhu fnolksa esa 598.60 eh-eh- dh vkSlr okf”kZd o”kkZ ds lkFk] o”kkZ 
dh vfu;ferrk gSA lexz nho {ks= dh çeq[k leL;kvksa ij xkSj djrs 
gq,] bl v/;;u dk y{; fofHkUu Hkw&LFkkfud çkS|ksfxfd;ksa dk ç;ksx 
djds ,d lesfdr ty lalk/ku fodkl ;kstuk cukuk FkkA  bl {ks= esa 
/kjkryh; ty laHkkO;rk çkIr djus gsrq eqä lzksr th-vkbZ-,l- eap dk 
ç;ksx djds mixzg çfrfcacdh ¼d‚EilSV&vxLr 2018, 0.55 eh-½ ,oa 
fo”k;xr vkadM+k lsVksa ;Fkk% ,y-;w-,y-lh-] e`nk] <yku] vkbZ-,e-Mh- 
fxzM;qä o”kkZ mRikn] lajpukRed HkwfoKku ,oa Øfer viogu dk lesdu 
fd;k x;kA o”kkZty lap;u laHkkO;rk {ks= ekufp= rS;kj djus ,oa 
o”kkZty lap;u lajpuk dh LFkkiuk ds fy, mi;qä LFkyksa dh igpku 
djus ds fy,  fo’ys”k.kkRed  inkuqØe çfØ;k  ¼,-,p-ih-½ vk/kkfjr 
cgq&ekunaM fo’ys”k.k i)fr dk mi;ksx fd;k x;kA bl v/;;u us 
xfrd Hkwfexr ty iquHkZj.k ds vkdyu djus dh Hkh ifjdYiuk dhA 
gjsd lw{e&ty laxzg.k {ks= Lrj ij ,u-vkj-lh-,l-&lh-,u- rduhd 
dk ç;ksx djds 21 o”kZ dh vof/k ¼1992-2013½ ds nkSjku /kjkryh; 
viokg dk vuqeku yxk;k x;k] D;ksafd ;g u dsoy mi;qä iquHkZj.k 
{ks=ksa dks igpkuus] cfYd ty laj{k.k lajpukvksa dh vfHkdYiuk ds 
fy, Hkh vko’;d gSA ‘kq”d] lkekU; ,oa vknZz ekSle voLFkkvksa ds 
ifj.kkeLo:i Øe’k%15%, 31% ,oa 48% dk viokg xq.kkad gksrk gSA 
bl v/;;u {ks= esa ty laj{k.k lajpukvksa ds ty&foKkuh vfHkdYiuk 
ds fy, fn’kk&funsZ’k miyC/k djkus dh –f”V ds lkFk rhu ekSleh 
voLFkkvksa ;Fkk% vknZz] lkekU;] ,oa ‘kq”d o”kZ ds fy, çR;sd lw{e ty 
laxzg.k {ks= gsrq viokg ek=k dk irk yxk;k x;k ¼fp= 7.1½A /kjkryh; 
viokg ds vkdyu ds fy, Lopkfyr Vwy ,oa ,d osc th-vkbZ-,l- 
iksVZy dk fodkl bl v/;;u dk fof’k”V ;ksxnku gSA

The Union territory of Diu is an island, isolated from the mainland of 
Gujarat in the western part of India. It is a marshy low land, which 
remains covered by the tidal water of the Arabian sea. Groundwater 
salinity in this region is affected by ingression of coastal salinity 
and inherent salinity in the sub-surface aquifers. The cavernous 
nature of the Millolite limestone with conduits extending right into 
the sea, makes it highly vulnerable to sea water intrusion. The 
region frequently experiences droughts and the over-exploitation 
of available fresh water along the coastal strip (up to 1 km from 
the coast). The rainfall is inconsistent, with average annual rainfall 
598.60 mm in 34 rainy days. Observing the major issues  across 
the Diu region, the study is targeted to create an integrated water 
resource development plan using various geospatial technologies. 
Satellite imagery (KOMPSAT – Aug 2018, 0.55 m) and thematic 
datasets like LULC, soil, slope, IMD gridded rainfall product, 
structural geology and the ordered drainages are integrated using 
open source GIS platforms to generate the surface water potential 
over the region. An Analytic Hierarchy Process (AHP) based 
multi-criteria analysis method was utilized for the generation of 
rainwater harvesting potential zone maps and the identification of 
sites suitable for the setup of rainwater harvesting structures. The 
study envisages to further carry out the assessment of dynamic 
groundwater recharge. Surface runoff for a period of 21 years 
(1992-2013) was estimated using the NRCS-CN technique at 
individual micro-watershed level, as it is required not only for 
identifying suitable recharge zones but also for the design of water 
conservation structures. Dry, normal and wet meteorological 
conditions resulted in runoff coefficients of 15%, 31% and 48%, 
respectively. Runoff magnitude for individual micro-watershed was 
carried out for three meteorological conditions, viz., wet, normal 
and dry years with a view to provide guidelines for hydrologic 
design of water conservation structures in the study area (Figure 
7.1). Development of automated tools and a web GIS portal for 
assessment of surface runoff is a unique contribution of this study.

fp= 7.1% ‘kq”d tyok;oh; o”kZ 2012 ds fy, okf”kZd iSekus ij vfHkfDyr lw{e&ty laxzg.k {ks= Lrj ij /kjkryh; viokg
Figure 7.1: Surface runoff at micro-watershed level computed at an annual scale for the dry climatological year of 2012
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ikni Iykod ¼QkbVksIykadVu½ i.kZgfjr ¼DyksjksfQy½ lkaærk leqæh 
ikfjfLFkfrd ra= ds LokLF; vkSj çkFkfed mRikndrk dks le>us ds fy, 
,d çeq[k ladsrd gS tks leqæ ds ikuh esa QkbVksIykadVu ds LFkkfud 
forj.k ij fuHkZj djrk gSA m”.kdfVca/kh; egklkxjksa esa] leqæ dh lrg 
dh xeZ fLFkfr ikni Iyod ds f[kyus vkSj bldh çkFkfed mRikndrk dks 
de dj ldrh gSA ;g fxjkoV fefJr ijr dh xgjkbZ esa deh vkSj c<+s 
gq, Lrjhdj.k ds ifj.kkeLo:i gqbZ] ftlls ;wQksfVd {ks= esa iks”kd rRoksa 
dh vkiwfrZ de gks xbZA ikni Iyodksa dh o`f) vkSj f[kyus ds le; 
dks leqæh ikfjfLFkfrd ladsrdksa ds :i esa oxhZ—r fd;k tk ldrk gS 
ftudk mi;ksx m”.kdfVca/kh; egklkxjksa dh fLFkfr dk vkdyu djus ds 
fy, fd;k tk ldrk gSA mÙkjh fgan egklkxj esa fofHkUu {ks=h; vtSfod 
dkjdksa ds fy, QkbVksIykadVu xfrdh dh laHkkfor çfrfØ;k dks Li”V 
djus ij /;ku dsafær fd;k x;kA bl ç;kstu ds fy, mixzg mRiknksa tSls 
fd eksfMl&vkDok ¼2005-2020½ Dyks-,] ,l,lVh] ;wQksfVd xgjkbZ 
vkSj e‚My O;qRiUu fefJr ijr xgjkbZ ¼,e,yMh&,uvksch,e e‚My½ 
MsVk] iou osx ¼,ebZvkjvkj,2 e‚My½ dk mi;ksx fd;k x;k gS tSlk 
fd fp= 8.1 esa fn[kk;k x;k gSA

Phytoplankton chlorophyll concentration is a prominent indicator 
to understand the health and primary productivity of marine 
ecosystem that depend on the spatial distribution of phytoplankton 
in the ocean waters. In tropical oceans, sea surface warmer 
conditions may reduce the phytoplankton blooms and its primary 
productivity. This decline resulted from reduction in the mixed layer 
depth and enhanced stratification, which decreased the nutrient 
supply to the euphotic zone. Phytoplankton growth and bloom 
timing can be categorized as marine ecological indicator that can 
be used to assess the condition of the tropical oceans. The work 
focused on elucidating the potential response of phytoplankton 
dynamics in the North Indian Ocean to various regional abiotic 
factors. For this purpose satellite products such as MODIS-Aqua 
(2005-2020) Chl-a, SST, Euphotic Depth and model derived Mixed 
Layer Depth (MLD-NOBM model) data, Wind Velocity (MERRA 2 
model) have been used as shown in Figure 8.1.

egklkxjh; HkkSfrd çfØ;kvksa dh çfrfØ;k esa egklkxjh; lrg çLQqVu dh vfHkO;fä
Manifestation of Ocean Surface Blooms in Response to Ocean Physical Processes8

fp= 8.1: LFkkfud lg laca/k ekufp= ¼d½ mixzg laçkIr Dyks&, rFkk 
,l,lVh(°C), ¼[k½ mixzg ls çkIr ,l,lVh (°C) rFkk fefJr ijr xgjkbZ 

(m) ¼,uvksch,e e‚My MkVk½ (C) fefJr ijr xgjkbZ (m) 
vkSj ok;qosx (m/s) ,ebZvkjvkj, e‚My MkVk (°C)

Figure 8.1: Spatial correlation maps of (a) Satellite derived Chl-a 
and SST (°C), (b) Satellite derived SST (°C) and Mixed layer 

depth (m) (NOBM Model data), (C) Mixed layer depth 
(m) and Wind velocity (m/s) MERRA Model data (°C)

fp= 8.2 (,): 2005-2020 ds fy, mRiUu ikni Iyodksa dh ekSleh 
çnf’kZr djus okys mÙkjh fgan egklkxj ds ekufp=A

Figure 8.2 (a): Maps of the North Indian Ocean displaying 
seasonality of phytoplankton generated  for 2005-2020
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To study the seasonal variability of phytoplankton blooms in the 
North Indian Ocean we created spatial climatology of blooms 
(initiation, duration and termination) by averaging all years of the 
study period based on seasonal climatology of Chl-a. The spatial 
distribution of phytoplankton blooms during different months 
(2015-2020) and maps of seasonal climatology is shown in Figure 
8.2a & Figure 8.2b.

The seasonal variability of phytoplankton blooms and its dynamics 
were computed using 15 years of satellite derived Chl-a product. In 
Arabian Sea region bloom has a mean duration of 3 months from 
January to March. Highest Chl-a area was observed at the end of 
January, which endured till end of March. In Bay of Bengal region, 
bloom has a mean duration of 5 months from the beginning of 
January to the end of May. The inter-annual variability of Chl-a is 
dominated by the seasonal cycle and highest values consistently 
occur during the bloom period. The seasonal climatology of 
Chl-a shows near perfect anti-correlation with the SST seasonal 
variations (Figure 8.3).

fp= 8.2 (ch): fofo/k eghuksa ds nkSjku ikni Iyodksa dk LFkkfud forj.k (2005-2020)
Figure 8.2 (b): Spatial distribution of phytoplankton blooms during different months (2005-2020)

fp= 8.3: mÙkj fgan egklkxj ds fy, mixzg&O;qRiUu Chl-a lkaærk vkSj leqæ dh lrg ds rkieku ¼ekfld½ dh le; J`a[kyk (2005–2020)
Figure 8.3: Time series of satellite-derived Chl-a concentration and Sea Surface Temperature (monthly) for the North Indian Ocean (2005–2020)

mÙkjh fgan egklkxj esa QkbVksIykadVu f[kyus dh ekSleh ifjorZu’khyrk 
dk v/;;u djus ds fy, geus Chl-a ds ekSleh tyok;q foKku ds    
vk/kkj ij v/;;u vof/k ds lHkh o”kksa Z ds vkSlr ls f[kyus dh 
LFkkfud tyok;q foKku ¼vkjaHk] vof/k vkSj lekfIr½ cuk;kA fofHkUu 
eghuksa (2015-2020) ds nkSjku QkbVksIykadVu f[kyus dk LFkkfud 
forj.k vkSj ekSleh tyok;q foKku ds uD’ks fp= 8.2 , vkSj fp= 8.2 
ch esa fn[kk, x, gSaA

ikni Iyod f[kyus dh ekSleh ifjorZu’khyrk vkSj bldh xfr’khyrk 
dh x.kuk 15 o”kksa Z ds mixzg vftZr Chl-a mRikn dk mi;ksx djds 
dh xbZ FkhA vjc lkxj {ks= esa tuojh ls ekpZ rd f[kyus dh vkSlr 
vof/k 3 eghus gksrh gSA mPpre Chl-a {ks= tuojh ds var esa euk;k 
x;k] tks ekpZ ds var rd cuk jgkA caxky dh [kkM+h {ks= esa] f[kyus 
dh vkSlr vof/k tuojh dh ‘kq#vkr ls ebZ ds var rd 5 eghus 
dh gksrh gSA Chl-a dh varj&okf”kZd ifjorZu’khyrk ekSleh pØ ij 
gkoh jgrh gS vkSj mPpre ewY; yxkrkj f[kyus dh vof/k ds nkSjku 
gksrs gSaA Chl-a dh ekSleh tyok;q foKku lkxj lrg rkieku ;kfu 
,l,lVh ekSleh fofo/krkvksa ds lkFk iw.kZ fojks/kh&lglaca/k dks n’kkZrk 
gS ¼fp= 8.3½A
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Shoreline is the physical interface or intertidal margin between 
land and sea and constitutes one of the 27 global “Geo-indicators” 
referred by the International Union of Geological Science and 
International Geographic Data Committee (IGDC). Dynamics of 
shoreline is a natural process in the coastal areas induced by 
erosion / accretion that occurs over a range of temporal scales. The 
morphological evolution of the Hooghly estuary and its coastline 
is the result of two counteracting transport processes of sediment 
supply versus removal. When both the processes are balanced, 
an equilibrium is reached. However, most often this balance is 
disturbed due to influence of episodic and/or long-term natural 
forcing(s) and anthropogenic interventions. As a consequence, 
from geologic age to short-lived, extreme weather events such as 
storms and tsunamis, the shoreline keeps changing its position 
over a wide temporal scale.

Shoreline change analysis along the 200 km west and east bank 
of Hooghly estuary was carried out using Landsat satellite data 
in eight temporal intervals from 1973 to 2021 (4 decades). 
The instantaneous land-water boundary was used as coastline, 
which is relatively simple and can easily be identified using image 
transformation. The exact land-water interface was determined 
using Normalized Difference Water Index and Modified Normalized 
Difference Water Index. The studied coastline was divided into 
1924 transects of 100 m length. The net change shoreline, change 
envelope and rate of change were determined using weighted 
linear regression. The entire coastline was divided into 7 analysis 
zones, of which 3 are in the west bank and 4 are in the east 
bank. The rate of change for the entire study area  elucidates an 
extremely dynamic feature with an average erosion rate ranging 
between -0.01m yr-1 to -13.71 m yr-1 and accretion rate ranging 
between  0.01m yr-1 to 22.30 m yr-1. This study has demonstrated 
that almost 43.45% of the beachfront has undergone erosion and 
56.55% of the coastline has advanced towards the ocean over 
the past four decades. The rate of change elucidates an extremely 
dynamic feature with an average erosion rate for the entire study 
area of -0.01 m yr-1  to as high as -13.71 m yr-1 and accretion 
of 0.01 m yr-1  to 22.30 m yr-1. The littoral drift has been driven 
by along shore currents towards the west side of the estuary 
resulting in maximum seaward movement by 1096.89 m in the 
Junput zone. Similarly, maximum shoreline movement towards 
land was-602.96 m in Nurpur-Kulpi zone. The study concluded 
that the west bank is prograding at the rate of 3.47 m yr-1 (±5.83) 
but the east bank is eroding at the rate of -1.30 m yr-1 (±4.08). 
Hierarchical agglomerative clustering was used to identify change 
patterns. The analysis reveals that about 1.87% of the shoreline 
exhibits consistent erosion over all the intervals and trend reversal 
is seen from erosion to accretion  for 4.73% of the coastline. 
However, most of the coastline accounting to 39.08% recorded 
erosion as dominant process. The change rate and pattern maps 
generated in the study (Figure 9.1) will be helpful for policy makers 
to prepare a strategic coastal management plan and for future 
policy intervention. It is suggested that there should be a regular 
monitoring mechanism of this estuarine region to keep watch 
on the shoreline change, the triggering factors and regulatory 
purpose.

gqxyh eqgkus ds lekukUrj rVjs[kk ifjorZu fo’ys”k.k
Shoreline Change Analysis along Hooghly Estuary 9

varjkZ”Vªh; HkwoSKkfud la?k vkSj varjkZ”Vªh; HkkSxksfyd MsVk lfefr 
¼vkbZthMhlh½ ds vuqlkj rVjs[kk] Hkwfe vkSj leqæ ds chp HkkSfrd 
varjki`”B ;k varTokZjh; varj dks n’kkZrk gS vkSj 27 oSf’od 
“Hkw&ladsrdks a” esa ls ,d gSA rVjs[kk dh xfr’khyrk rVh; {ks=ks a 
es a ,d çk—frd çfØ;k gS tks vijnu / vfHko`f) ls çsfjr gksrh 
gS] tks dbZ vLFkk;h iSekuks a ij gksrh gSA gqxyh eqgkuk vkSj bldh 
rVjs[kk dk :ikRed fodkl xkn Hkjus cuke gVkus dh nks çfrdkjd 
ifjogu çfØ;kvks a dk ifj.kke gSA tc nksuks a çfØ;kvks a dks larqfyr 
fd;k tkrk gS] rks ,d lkE;oLFkk çkIr gksrh gSA gkykafd] vDlj 
;g larqyu çklafxd vkSj / ;k yach vof/k ds çk—frd nckoks a 
vkSj ekuotfur gLr{ksiks a ds çHkko ds dkj.k xM+cM+k tkrk gSA       
ifj.kke Lo:i] HkwxfHkZd ;qx ls ysdj vYidkfyd] pje ekSle dh 
?kVukvks a tSls rwQku vkSj lwukeh dkj.k] rVjs[kk O;kid vLFkk;h 
iSekus ij viuh fLFkfr cnyrh jgrh gSA

1973 ls 2021 ¼4 n’kd½ rd vkB vLFkk;h varjkyks a es a ySaMlSV 
mixzg MsVk dk mi;ksx djrs gq, gqxyh eqgkuk ds 200 fdeh 
if’pe vkSj iwohZ rV ds lkFk rVjs[kk ifjorZu fo’ys”k.k fd;k 
x;kA rkRdkfyd Hkwfe&ty lhek dk mi;ksx leqæ rV ds :i esa 
fd;k x;k] tks vis{kk—r ljy gS vkSj Nfo ifjorZu dk mi;ksx 
djds vklkuh ls igpkuk tk ldrk gSA lVhd Hkwfe&ty baVjQsl 
lkekU;h—r varj ty lwpdkad vkSj la’kksf/kr lkekU;h—r varj 
ty lwpdkad dk mi;ksx djds fu/kkZfjr fd;k x;kA v/;;u dh 
xbZ rVjs[kk dks 100 ehVj yackbZ ds 1924 Hkkxks a es a foHkkftr 
fd;k x;kA Hkkfjr jSf[kd çfrxeu dk mi;ksx djds ‘kq) ifjorZu 
rVjs[kk] ifjorZu vkoj.k vkSj ifjorZu dh nj fu/kkZfjr dh xbZA 
iwjs leqæ rV dks 7 fo’ys”k.k {ks=ks a es a foHkkftr fd;k x;k Fkk] 
ftuesa ls 3 if’peh rV esa vkSj 4 iwohZ rV esa gS aA ifjorZu dh nj 
dks vR;f/kd mPp {kj.k (<10 m yr-1½ ls cgqr vf/kd Hkwfeo`f) 
(>20 m yr-1) rd 7 oxks a Z es a ckaVk x;k FkkA bl v/;;u ls irk 
pyk gS fd fiNys pkj n’kdks a es a leqæ rV ds yxHkx 43-45% 
dk {kj.k gqvk gS vkSj 56.55% leqæ rV leqæ dh vksj c<+k gSA 
laiw.kZ v/;;u {ks= ds fy, ifjorZu dh nj -0.01 m yr-1 ls -13.71 
m yr-1 vkSj 0.01m yr-1 ls 22.30 m yr-1 ds chp vkSlr {kj.k nj ds 
lkFk ,d vR;ar xfr’khy fo’ks”krk dks Li”V djrh gSA rVh; cgko 
eqgkuk ds if’pe dh vksj fdukjs dh /kkjkvks a }kjk lapkfyr gqvkgS] 
ftlds ifj.kkeLo:i twuiqV {ks= esa vf/kdre leqæh xfr 1096.89 
ehVj gSA blh çdkj] uwjiqj&dqyih {ks= esa Hkwfe dh vksj vf/kdre 
rVjs[kk lapyu-602.96 ehVj FkkA v/;;u us fu”d”kZ fudyk fd 
if’peh rV 3.47 m yr-1 (±5.83) dh nj ls çxfr dj jgk gS ysfdu 
iwohZ rV -1-30 m yr-1 (±4.08) dh nj ls {kh.k gks jgk gSA ifjorZu 
iSVuZ dh igpku djus ds fy, inkuqØfer lewg DyLVfjax dk 
mi;ksx fd;k x;kA fo’ys”k.k ls irk pyrk gS fd yxHkx 1.87% 
rVjs[kk lHkh varjkyks a ij yxkrkj {kj.k n’kkZrh gS vkSj rVjs[kk ds 
4.73% ds fy, dVko ls vfHko`f) rd ço`fÙk myV ns[kh tkrh gSA 
gkykafd] 39.08% rVjs[kk ds vf/kdka’k fgLls esa {kj.k dks çeq[k 
çfØ;k ds :i esa ntZ fd;k x;kA v/;;u esa mRiUu ifjorZu 
nj vkSj iSVuZ ekufp= ¼fp= 9.1½ uhfr fuekZrkvks a ds fy, ,d 
j.kuhfrd rVh; çca/ku ;kstuk rS;kj djus vkSj Hkfo”; ds uhfrxr 
gLr{ksi ds fy, lgk;d gks axsA ;g lq>ko fn;k x;k gS fd rVjs[kk 
ifjorZu] fVªxj dkjdks a vkSj fu;ked mís’; ij utj j[kus ds fy, 
bl eqgkuk {ks= dh fu;fer fuxjkuh ra= gksuk pkfg,A
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okrkZ,a  Talks
Ø-la-
S. No.

fnukda 
Date 

oäk 
Speaker

laxBu 
Organisation

fo”k; 
Title

1 vxLr 5, 2021 
August 5, 2021

Jh- fouksn cksFkys 
Shri. Vinod Bothale

,uvkj,llh] gSnjkckn 
NRSC, Hyderabad

bljks ds ft;ksiksVZy esa Hkw&LFkkfud çkS|ksfxfd;ksa dh 
{kerk dk nksgu 
Harnessing potential of geospatial technologies in 
ISRO's geoportals

2 vxLr 13, 2021
August 13, 2021

M‚- ‘kSys’k uk;d 
Dr. Shailesh Nayak

us’kuy baLVhVîwV v‚Q ,Mokal 
LVMht ¼,uvkbZ,,l½ 

National Institute of Advance 
Studies (NIAS)

egklkxjksa ds çca/ku vkSj uhyh vFkZO;oLFkk dks c<+kok 
nsus dh fn’kk esa 
Towards stewardship of oceans and promoting blue 
economy

3 vxLr 19, 2021
August 19, 2021

M‚- vjfoUn jkuMs 
Dr. Arvind Ranade

foKku çlkj] Mh,lVh
Vigyan Prasar, DST

Hkkjr dk Lora=rk vkanksyu vkSj foKku 
India's independence movement and science 

4 flarcj 14, 2021
September 14, 2021

çks- ‘kqHkk’kh”k pkS/kjh 
Prof. Subhasis Chaudhuri

vkbZvkbZVh] c‚Ecs 
IIT, Bombay

iSVuZ igpku leL;kvksa esa vPNh fo’ks”krk,a D;k gSa\
What constitutes good features in pattern recognition 
problems?

5 flarcj 29, 2021
September 29, 2021

M‚- vt; /kj 
Dr. Ajay Dhar

Hkkjrh; HkwpqacdRo laLFkku 
Indian Institute of Geomagnetism 

vaVkdZfVdk esa Hkkjr dh mifLFkfr 
India's presence in Antarctica 

6 väwcj 7, 2021
October 7, 2021

M‚- oh vkj yfyrkafcdk 
Dr. V.R. Lalithambika

bljks 
ISRO

ekuo varfj{k dk;ZØe% pqukSfr;ka vkSj Hkfo”;
Human space programme: challenges and the future 

7 väwcj 29, 2021
October 29, 2021

M‚- oh- ‘ks”kfxjh jko 
Dr. V.  Seshagiri Rao

HkwriwoZ bljks
Ex ISRO

eYVh v‚CtsDV VªSfdax jMkj ¼,evksVhvkj½ vkSj varfj{k 
eycs dk irk yxkus ds çca/ku dk voyksdu 
Overview of Multi Object Tracking Radar (MOTR) and 
space debris detection  management

fp= 9.1: 1973 ls 2021 ds nkSjku rVjs[kk ifjorZu ,½ vijnu / vfHko`f) dh nj ¼m yr-1½ vkSj ch½ ifjorZu iSVuZ
Figure 9.1: Shoreline changes during 1973 to 2021 a) rate of erosion / accretion (m yr-1) and b) change pattern
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fp= 10.1: ljLorh unh ds tyxzg.k {ks= dk viokg ra= vkSj okVj’ksM 
Figure 10.1: Drainage network and watersheds of Saraswati River catchment

The objective of present study was estimation of different water 
balance components in catchment of river Saraswati for which 
physically based, semi-distributed, and continuous time step 
hydrological model Soil and Water Assessment Tool (SWAT) 
was used. The study has been carried out in collaboration with 
Haryana Saraswati Heritage Development  Board (HSHDB) who 
are working on rejuvenation of river Saraswati. The river Saraswati 
originates near Rampur Herian, south of Adi Badri and passes 
through Bilaspur, Mustafabad, Thanesar, Bibipur and Pehowa 
and ultimately joins River Ghaggar near Rasauli village in Punjab. 
Presently, river Saraswati is in the defunct state (mostly ephemeral 
-seasonal) and exhibits as discontinuous drainage. HSHDB has 
proposed dam at Adi Badri in Yamunanagar district of Haryana on 
Somb River (tributary of Yamuna River) for augmenting the water 
in Saraswati River (Figure 10.1). Therefore, HSHDB wants to 
assess the existing water balance of  catchment of river Saraswati. 
Drainage network delineated using satellite data has been overlaid 
over DEM to delineate catchment and watershed boundary (Figure 
10.1) for 2140 km2 study area lying in Haryana and Punjab. 

SWAT model setup and simulation has been done at daily time 
step for 30 years (1987-2016) using Cartosat-30m DEM, LULC 
data, soil data, climate data and other ancillary data. The different 
parameters required for setup and simulation of SWAT model have 
been scientifically specified using available literatures. Different 
water balance components (precipitation, surface run-off, evapo-
transpiration, lateral flow, return flow, percolation to shallow 

ljLorh unh ds tyxzg.k {ks= esa ty larqyu dk v/;;u
Water Balance Study in the Catchment of River Saraswati

orZeku v/;;u dk mís’; ljLorh unh ds tyxzg.k esa fofHkUu 
ty larqyu ?kVdksa dk vkdyu djuk Fkk] ftlds fy, HkkSfrd 
:i ls vk/kkfjr] v/kZ&forfjr vkSj fujarj Vkbe LVsi gkbMªksy‚ftdy 
e‚My e`nk vkSj ty fu/kkZj.k Vwy (SWAT) dk mi;ksx fd;k x;kA 
v/;;u gfj;k.kk ljLorh fojklr fodkl cksMZ (HSHDB) ds lg;ksx 
ls fd;k x;k gS tks ljLorh unh ds dk;kdYi ij dke dj jgs gSaA 
ljLorh unh vkfncæh ds nf{k.k esa jkeiqj gsfj;u ds ikl ls fudyrh 
gS vkSj fcykliqj] eqLrQkckn] Fkkuslj] chchiqj vkSj figksok ls gksdj 
xqtjrh gS vkSj varr% iatkc esa jlkSyh xkao ds ikl ?kXxj unh esa fey 
tkrh gSA orZeku esa] ljLorh unh fuf”Ø; voLFkk esa gS ¼T;knkrj 
vYidkfyd&ekSleh½ vkSj vlarr ty fudklh ds :i esa çnf’kZr gksrh 
gSA  ,p,l,pchMh us ljLorh unh esa ikuh c<+kus ds fy, gfj;k.kk 
ds ;equkuxj ftys ds vknhcæh esa lksEc unh ¼;equk unh dh lgk;d 
unh½ ij cka/k dk çLrko fd;k gS ¼fp= 10.1½A blfy,] ,p,l,pMhch 
ljLorh unh ds tyxzg.k ds ekStwnk ty larqyu dk vkdyu djuk 
pkgrk gSA gfj;k.kk vkSj iatkc {ks= esa iM+us okys 2140 oxZ fdeh 
v/;;u {ks= ds fy, tyxzg.k vkSj okVj’ksM lhek ¼fp= 10.1½ dks 
fpf=r djus ds fy, mixzg MsVk dk mi;ksx djds fudkys Mªsust usVodZ 
dks MhbZ,e ij vksosjys fd;k x;k gSA

dkVksZlSV &30 ehVj MhbZ,e] Hkwfe mi;ksx / Hkwfe doj MsVk] feêh MsVk] 
tyok;q MsVk vkSj vU; lgk;d MsVk dk mi;ksx djds 30 o”kksaZ (1987-
2016) ds fy, nSfud varjky ij LokV e‚My O;oLFkk vkSj vuq:i.k 
fd;k x;k gSA SWAT e‚My dh LFkkiuk vkSj vuqdj.k ds fy, vko’;d 
fofHkUu ekinaMksa dks miyC/k lkfgR; dk mi;ksx djds oSKkfud :i ls 
fufnZ”V fd;k x;k gSA  tyxzg.k {ks= ds fofHkUu ty larqyu ?kVdksa ¼o”kkZ] 

10
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fp= 10.2: ljLorh unh ds tyxzg.k {ks= ds okf”kZd ty larqyu ?kVd 
Figure 10.2: Yearly water balance components of Saraswati river catchment

lrgh çokg] ok”iksRltZu] ik’kZ~o çokg] okilh çokg] mFkys tyHk`r 
esa fjlko] xgjs tyHk`r esa iquHkZj.k vkSj mFkys tyHk`r ls iquHkZj.k½ dk 
vuqeku nSfud] ekfld vkSj okf”kZd le; ij 1987-2016 ds varjky ds 
fy, yxk;k x;k gSA okf”kZd o”kkZ] lrgh viokg] ok”iksRltZu vkSj Hkwty 
iquHkZj.k ¼1987-2016½ dh jSf[kd ço`fÙk ykbuksa esa ?kVrh ço`fÙk ns[kh xbZA  
orZeku v/;;u ljLorh unh ds tyxzg.k {ks= ds ekStwnk ty larqyu 
ds ckjs esa mfpr fopkj nsrk gS vkSj ;g tyxzg.k {ks= esa dq’ky ty 
lalk/ku ;kstuk vkSj çca/ku esa Hkh enn djsxkA

aquifer, recharge to deep aquifer and revap from shallow aquifer) 
of the catchment have been estimated at daily, monthly and yearly 
time step for 1987-2016. A decreasing trend was observed in 
linear trend lines of annual precipitation, surface runoff, evapo-
transpiration and groundwater recharge (1987-2016). The present 
study gives the fair idea about the existing water balance of the 
Saraswati River catchment and it will also help in efficient water 
resources planning and management in the catchment. 

Jh ch jeS;k] ofj”B rduhdh lgk;d&, us varfj{k deZpkjh dY;k.k foHkkx ¼Mhvks,l,lMCY;wVh½ dk Lrj 6-8 esa iqjLdkj çkIr fd;kA
Shri B Ramaiah, Sr. Technical Assistant-A, received Department of Space Staff Welfare (DOSSWT) award in level 6 - 8.

,uvkj,llh dks vDVwcj] uoacj vkSj fnlacj] 2021 ds eghuksa ds fy, jk”Vªh; ty foKku ifj;kstuk ds rgr uacj 1 dsaæh; dk;kZUo;u ,tsalh ds :i 
esa LFkku fn;k x;k gSA
NRSC Ranked as No.1 Central Implementing Agency under National Hydrology Project for the months of October - December, 2021 

M‚- lh- lq/kkdj jsìh dks fo’o ds ‘kh”kZ 2% oSKkfudksa ¼tho foKku vkSj ft;kseSfVDl bathfu;fjax ds {ks= esa½ dh lwph esa ‘kkfey fd;k x;k gS] ftls 
LVSuQksMZ ;wfuoflZVh vkSj ,Ylsfo;j }kjk la;qä :i ls çdkf’kr fd;k x;k FkkA
Dr. C. Sudhakar Reddy has been featured in the list of top 2% Scientists of World (in the fields of Biology and Geomatics Engineering) which 
was jointly published by Stanford University and Elsevier.

lqJh t;k lDlsuk dks “lapkj] daI;wfVax vkSj MsVk foKku ds çfreku ¼ihlhlhMh,l½ 2021 ij varjkZ”Vªh; lEesyu” ds nkSjku daI;wVj fotu dh Js.kh esa 
mR—”V  isij dk iqjLdkj feykA
Ms Jaya Saxena received award for Best paper in the category of Computer Vision in “International Conference on Paradigms of Communication, 
Computing and Data Sciences (PCCDS)”, 2021. 

Hkkjrh; m|ksx ifjla?k ¼CII½ us “STEM esa Hkkjrh; efgyk –2021” ij ,d bZ&iqLrd y‚Up dh gSA ftlesa M‚ jktJh cksFkys dks iqLrd esa 51 x.kekU;ksa 
¼,phoj½ esa  LFkku feyk gSA
Dr Rajashree Bothale has featured as one amongst 51 achievers in the e-book on “Indian Women in STEM - 2021” launched by Confederation 
of  Indian Industry (CII).  

iqjLdkj Awards 
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11 ds;w cSaM MsVk fjlsI’ku ,aVhuk
Ku Band Data Reception Antenna

Ku band has inherent advantages for being used in satellite 
communication and direct broadcast services. Geo imaging 
satellites are imaging satellites in geo-stationary orbit, which 
use Ku band for data transmission. They provide images for 
large areas at frequent intervals. NRSC established one Ku 
band antenna (Figure 11.1) at its earth station facility, which is 
empowered to receive data from geo satellites.  This dedicated 
antenna, along with end to end Ku band reception systems, has 
higher G/T to cater to geo orbits and rain attenuation. The data 
reception process is continuous throughout the day, binding it to 
the geo stationary orbit. The downlink operating frequency is 10.7 
GHz to 12.75 GHz with a data rate of 200 Mbps. The high data rate 
demodulators support the data reception with Quadrature Phase 
Shift Keying (QPSK) modulation scheme.

mixzg lapkj vkSj çR;{k çlkj.k lsokvksa esa mi;ksx fd, tkus ds fy, 
ds;w cSaM ds varfuZfgr Qk;ns gSaA ft;ks&besftax mixzg Hkw&fLFkj d{kk 
esa besftax mixzg gSa] tks MsVk çlkj.k ds fy, ds;w cSaM dk mi;ksx 
djrs gSaA os cM+s {ks=ksa ds fy, yxkrkj varjky ij fp= çnku djrs 
gSaA ,uvkj,llh us viuh vFkZ LVs’ku lqfo/kk esa ,d ds;w cSaM ,aVhuk 
¼fp= 11.1½ LFkkfir fd;k gS] tks Hkw mixzgksa ls MsVk çkIr djus ds fy, 
l’kä gSA ;g mPp th/Vh lefiZr ,aVsuk] ‘kq: ls var rd ds;w cSaM 
xzg.k ç.kkyh ds lkFk] Hkw d{kkvksa vkSj o”kkZ {kh.ku dks iwjk djus ds 
fy, gSA MsVk çkIr djus dh çfØ;k iwjs fnu fujarj pyrh jgrh gS] tks 
bls Hkw&fLFkj d{kk esa cka/krh gSA 200 ,echih,l dh MsVk nj ds lkFk 
Mkmufyad ifjpkyu vko`fÙk 10.7 xhxkgVZ~t ls 12.75 xhxkgVZ~t gSA mPp 
MsVk nj fMeksMqysVj DokMjspj Qstf’k¶V dhbax ¼D;wih,lds½ e‚Mqyu 
;kstuk ds lkFk MsVk fjlsI’ku dk leFkZu djrs gSaA

Parameter Ku Band Antenna System Specifications

Orbital Height 36950 Km

Frequency Range 10.7 GHz to 12.75 GHz

Antenna Reflector size 9.1 m Dual shaped, Aluminum alloy

Feed Configuration Cassegrain, Monopulse, Receive only

Reflector Surface 
accuracy

0.3 mm rms

Sub-Reflector surface 
accuracy

 0.125 mm rms

Polarization
Linear simultaneous 
vertical and horizontal

G/T 38 dB/0K at 200 Elevation

Antenna Mount Elevation over Azimuth

Type of servo Drive Geared servo motor with feed back

Operating Modes
Manual/Auto track /Step track/ 
Program Track/ Adapt track

Azimuth Travel Range 0 to 1800 Continuous

Elevation Travel Range 0 to 900 Continuous

Pointing Accuracy 0.030  

Tracking Accuracy 0.0180

fp= 11.1: LFkkfir ds;w cSaM ,aVhuk
Figure 11.1: Installed Ku band antenna

çkpy ds;w cSaM ,aVhuk flLVe fufnZ”Vhdj.k

d{kh; Å¡pkbZ 36950 fdyksehVj  

vko`fÙk lhek 10.7GHz ls 12-75GHz

,aVhuk ijkorZd vkdkj 9.1 ehVj nksgjs vkdkj dk ,Y;wehfu;e feJ /kkrq

QhM d‚fUQxjs’ku dSlxzsu] eksuksiYl] dsoy çkIr djus ds fy, 
ijkorZd lrg 
lVhdrk 0.3 feeh vkj,e,l

mi&ijkorZd lrg 
lVhdrk 0.125 feeh vkj,e,l

/#ohdj.k jSf[kd ;qxir vuqyac vkSj {kSfrt

th/Vh 38 dB/0K 200 ÅapkbZ ij

,aVhuk ekmaV vtheFk ij ÅapkbZ

loksZ Mªkbo dk çdkj fx;j okyh loksZ eksVj QhMcSd ds lkFk

ifjpkyu fof/k;k¡ eSuqvy / v‚Vks VªSd / LVsi VªSd /  çksxzke VªSd / 
,MsIV VªSd

vtheFk ;k=k jsat 0 ls 1800 fujarj

ÅapkbZ ;k=k jsat 0 ls 900 fujarj

iksbafVax  lVhdrk 0.030

VªSfdax lVhdrk 0.0180
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dk  cSaM {kh.ku gksrh o”kkZ e‚My dk lR;kiu
Ka Band Rain Fading Model Validation 12

10 xhxkgVZ~t ls Åij dh vko`fÙk jsat esa ekbØksoso lapkj esa o”kkZ {kh.ku 
,d çeq[k  ck/kd ?kVd gSA mixzg lapkj esa]mPp çokg {kerk] cSaMfoM~Fk 
bR;kfn dks iwjk djus ds fy, flXuy çlkj.k gsrq dk cSaM ¼27 - 40 
xhxkgVZ~t½ vkSj mlls vf/kd vko`fÙk cSaM  dh ekax c<+rh tk jgh gSA 
thlSV&14 mixzg ls 20.2 vkSj 30.5 xhxkgVZ~t chdu dk mi;ksx djds 
Hkkjrh; m”.kdfVca/kh; {ks= esa dk cSaM çlkj v/;;u ds fy, bljks 
dk;ZØe vk;ksftr fd;k tk jgk gSA lSd] vgenkckn] ,lih,y f=osaæe] 
vkjvkj,llh&iwoZ] dksydkrk] vFkZ LVs’ku] ubZ fnYyh] ,ubZ,l,lh] 
f’kykax vkSj ,elh,Q] gklu esa dk cSaM çlkj v/;;u ds fy, Ng 
xzkmaM LVs’ku LFkkfir fd, x, gSaA  chdu flXuy 2.4 ehVj O;kl 
ds ,aVsuk }kjk çkIr fd;k tkrk gS vkSj ckn esa vkj,Q J`a[kyk esa       
lalkf/kr fd;k tkrk gSA varr% flXuy dh ‘kfä dks fjd‚MZ fd;k tkrk 
gS vkSj 1 lsdaM ds uewuk le; ds lkFk yxkrkj le; vadu ds lkFk 
dBmW esa çnf’kZr fd;k tkrk gSA fp= 12.1 esa chdu vfHkxzkgh lsVvi 
dks n’kkZ;k x;k gSA

nwljh vksj] ,d ystj o”kkZ vo{ksi.k e‚fuVj ¼,yih,e½ le; vadu 
ds lkFk ckfj’k ds ekinaMksa dh yxkrkj fuxjkuh vkSj HkaMkj.k djrk gSA 
ik;Fku l‚¶Vos;j dk mi;ksx djrs gq, ,d o”kkZ {kh.ku e‚My fodflr 
fd;k x;k gS tks varjkZ”Vªh; nwjlapkj la?k ¼vkbZVh;w½ }kjk vuq’kaflr 
fof’k”V {kh.ku lw= dks ykxw djrk gS vkSj vkjvkj,llh&iwoZ esa çkIr 
,yih,e vkSj chdu MsVk dk mi;ksx djds VªsaM ykbu lehdj.k ls 
çkIr o”kkZ iFk dh yackbZ dk vuqeku yxkrk gSA ;g ,yih,e  j‚ MsVk 
Qkbyksa ls o”kkZ nj MsVk ladfyr djrk gS vkSj vekU; MsVk dks R;kxus ds 
ckn le; vadu flXuy ds lkFk chdu ladsr MsVk fudkyrk gSA blds 
vykok] nks lzksrksa ls ,yih,e vkSj chdu rnuq:ih MsVk ,d gh le; 
vadu ds lkFk vko’;d vkSlr ds ckn çksxzke dk mi;ksx djds pquk 
tkrk gSA fof’k”V {kh.ku ,vkj ¼Mhch / fdeh½ o”kkZ nj R ¼feeh / ?kaVk½ 
ds lkFk cnyrk jgrk gS vkSj ikoj y‚ laca/k lehdj.k dk mi;ksx djds 
bldh x.kuk dh tk ldrh gS] tgka k vkSj α flXuy dh vko`fÙk] yqd 
,axy vkfn ds vk/kkj ij fudkys x, fLFkjkad gSaA

AR  = kRα

2019 ds nkSjku çkIr lglac) vkadM+ksa ls] ckfj’k ds dkj.k {kh.ku 
fudkyk tkrk gS vkSj lacaf/kr o”kkZ iFk dh x.kuk dh tkrh gSA  iFk dh 
ço`fÙk js[kk fp= 12.2 esa fn[kkbZ xbZ gSA  O;qRiUu iFk lehdj.k dks ekfir 
dqy {kh.ku ls fof’k”V {kh.ku çkIr djus ds fy, 2021 ds nkSjku ,d= 
fd, x, MsVk ds ,d vyx lsV ij ykxw fd;k x;kA ifj.kke lS)kafrd 
vuqeku dh fudVrk vkSj ekfir MsVk ds loksZÙke fQV oØ dks n’kkZrk 
gS] tSlk fd fp= 12.3 esa fn[kk;k x;k gSA

Rain attenuation is a major limiting factor in microwave 
communication in frequency range above 10 GHz. In satellite 
communication, Ka band (27 – 40 GHz) and above frequency 
bands are a growing need for signal transmission to cater to higher 
throughput, bandwidth, etc. An ISRO program is being conducted 
for Ka band propagation study over Indian tropical region using   
20.2 and 30.5 GHz beacons from GSAT-14 satellite. Six ground 
stations are set up for Ka band propagation study at SAC,  
Ahmedabad, SPL Trivandrum, RRSC-East,  Kolkata, Earth Station,  
New Delhi, NESAC, Shillong and MCF, Hassan. The beacon 
signal is received by a 2.4 m diameter antenna and processed 
in subsequent RF chain. Ultimately signal strength is recorded 
and displayed in dBmW with time stamp continuously with 1 sec 
sample time. Beacon receiver set-up is shown in Figure 12.1.  
 
On the other hand, a Laser Precipitation Monitor (LPM) continuously 
monitors and stores rain parameters with time stamp. A rain fading 
model using Python has been developed that applies International 
Telecommunication Union (ITU) recommended specific attenuation 
formula and estimation of rain path length derived from trend line 
equation using LPM and beacon data acquired at RRSC-East. 
It compiles rain rate data from LPM raw data files and extracts 
beacon signal data with time stamp after discarding invalid data. 
Also, from two sources LPM and beacon corresponding data with 
same time stamp are picked up using programme after necessary 
averaging. Specific attenuation AR(dB/km) varies with rain rate R 
(mm/h) and can be calculated using the power-law relationship 
equation where k and α are the constants depending on the 
frequency of the signal, look angle, etc.

                        AR  = kRα

From correlated data acquired during 2019, attenuation due to 
rain is extracted and corresponding rain path is calculated. The 
trend line of the path is as shown in Figure 12.2. The derived path 
equation is applied on a separate set of data collected during 2021 
to derive specific attenuation from measured total attenuation. 
Result shows close proximity of theoretical estimation and best fit 
curve of measured data as shown in Figure 12.3. 

fp= 12.1: dk ckaSM chdu vfHkxzkgh
Figure 12.1: Ka Band Beacon Receiver
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Also, rain data obtained from LPM collected during 2019 is 
processed to derive frequency of occurrence of rain rate events. 
The frequency curve of rain is shown in Figure 12.4. From this 
data, rain rate ~50 mm/hr is observed as corresponding to 0.1% 
exceedance means  only during 0.1% time in a year,  rain rate 
exceeds 50mm/hr.  Hence system has to survive upto 50 mm/hr 
rain rate to remain operational over 99.9% time throughout year.  As 
per trend line curve, increase of dynamic range by approximately  
2 dB is required to achieve percentage exceedance of 0.1 %. At 
present, 99.6% of time the link is supposed to be operational. As 
rain path variation with rain rate is a region-specific meteorological 
characteristic, the same is expected to be valid in case of other 
frequency also. Thus, attenuation is estimated for Q/V band 
considering upcoming demand of this for communication satellite. 
Result shows that 25 dB more dynamic range with respect to 20.2 
GHz is needed to accommodate 60 GHz in operational range of 0.1 
% exceedance.
 
Thus, a rain fading model of microwave frequency has been 
developed based on ITU recommended specific attenuation 
formula and estimation of rain path length derived from trend line 
equation. The model has been validated as computed and best fit 
curve matches adequately. Also, it is observed that to keep link 
operational for 99.9% of the time in a year in this region, system 
needs to be capable to withstand more rain attenuation of the 
signal. This can be realized by increasing transmission power 
(Equivalent Isotropically Radiated power, EIRP) at satellite and 
signal detection ability(Carrier to Noise Ratio, C/N) at receiver. 

blds vykok] 2019 ds nkSjku ,d= fd, x, ,yih,e ls çkIr ckfj’k 
ds vkadM+ksa dks ckfj’k nj dh ?kVukvksa dh vko`fÙk çkIr djus ds fy, 
lalkf/kr fd;k tkrk gSA  o”kkZ dk vko`fÙk oØ fp= 12.4 esa fn[kk;k x;k 
gSA bl MsVk ls] ckfj’k dh nj ~ 50 feeh / ?kaVk ds :i esa ns[kh tkrh gS] 
tks fd 0-1% ls vf/kd gS] bldk eryc gS fd ,d o”kZ esa dsoy 0.1% 
le; ds nkSjku ckfj’k dh nj 50 feeh / ?kaVk ls vf/kd gks tkrh gSA 
blfy, iwjs o”kZ 99.9% ls vf/kd le; rd pkyw jgus ds fy, ç.kkyh 
dks /  feeh / ?kaVk o”kkZ nj rd dk;Zdkjh jguk iM+sxkA ço`fÙk js[kk oØ 
ds vuqlkj] 0.1% ds çfr’kr ls vf/kd çkIr djus ds fy, yxHkx 2 
Mhch }kjk xfr’khy jsat dh o`f) vko’;d gSA orZeku esa] 99.6% ls 
vf/kd le; fyad pkyw gksuk ekuk tkrk gSA pwafd o”kkZ nj ds lkFk o”kkZ 
iFk fHkUurk ,d {ks=&fof’k”V ekSle laca/kh fo’ks”krk gS] vU; vko`fÙk ds 
ekeys esa Hkh ;gh ekU; gksus dh mEehn gSA bl çdkj] lapkj mixzg ds 
fy, bldh vkxkeh ekax dks ns[krs gq, D;w / oh cSaM ds fy, {kh.ku dk 
vuqeku yxk;k x;k gSA ifj.kke ls irk pyrk gS fd 0.1% ls vf/kd 
dh ifjpkyu lhek esa 60 xhxkgVZ~t dks lek;ksftr djus ds fy, 20.2 
xhxkgVZ~t ds laca/k esa 25 Mhch vf/kd xfr’khy jsat dh vko’;drk gSA

bl çdkj] vkbZVh;w }kjk vuq’kaflr fof’k”V {kh.ku lw= vkSj ço`fÙk js[kk 
lehdj.k ls çkIr o”kkZ iFk dh yackbZ ds vuqeku ds vk/kkj ij ekbØksoso 
vko`fÙk dk ,d o”kkZ yqIr gksrh e‚My fodflr fd;k x;k gSA e‚My 
dks i;kZIr :i ls ifjdfyr vkSj loksZÙke fQV oØ feyku ds :i esa 
ekU; fd;k x;k gSA lkFk gh] ;g Hkh ns[kk x;k gS fd bl {ks= esa ,d 
o”kZ esa 99.9% le; ds fy, laidZ dks pkyw j[kus ds fy,] ç.kkyh dks 
flXuy ds vf/kd o”kkZ {kh.ku dk lkeuk djus esa l{ke gksuk pkfg,A 
;g mixzg ij lapj.k ‘kfä ¼lerqY; vkblksVªksfid :i ls fofdjf.kr 
‘kfä] bZvkbZvkjih½ vkSj vfHkxzkgh ij ladsr [kkst {kerk ¼dSfj;j ls ‘kksj 
vuqikr] lh / ,u½ dks c<+kdj eglwl fd;k tk ldrk gSA

fp= 12.2: o”kkZ nj ds lkFk o”kkZ iFk ço`fÙk js[kk
Figure 12.2: Rain path trendline with rain rate

fp= 12.3: ekfir cuke x.kuk fof’”V {kh.ku
Figure 12.3: Measured vs. computed specific attenuation

fp= 12.4: o”kkZ nj ?kVuk vko`fÙk
Figure 12.4: Rain rate occurrence frequency
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vkbZ vks Vh vk/kkfjr laosnd dk mi;ksx djds ok;q çnw”k.k dh fuxjkuh
Air Pollution Monitoring Using IoT Based Sensors 13

fp= 13.1: IoT lsalj dk mi;ksx dj ok;q çnw”k.k fuxjkuh midj.k ç.kkyh vkfdZVsDpj QhYM esa LFkkfir IoT lsalj dks fn[kk;k x;k gS
Figure 13.1: Air Pollution Monitoring Instrument System Architecture using IoT sensors. IoT sensor installed in the field is shown

‘kgjksa esa ok;q çnw”k.k esa o`f) ds lkFk] vR;f/kd vkcknh okys ‘kgjksa esa 
ok;q çnw”k.k vkSj bldh LFkkfud fHkUurk dks fjd‚MZ djuk vkSj mldh 
fuxjkuh djuk vR;ar egRoiw.kZ gks x;k gSA gkykafd çnw”k.k fuxjkuh 
LVs’ku ekStwn gSa] os la[;k esa de gSa] egaxs gSa vkSj dsoy dqN fof’k”V  
LFkkuksa esa gh yxs gSaA bl çdkj] ,d ykxr çHkkoh IoT vk/kkfjr ç.kkyh 
fodflr djus dh vko’;drk gS ftldk mi;ksx csgrj ;kstuk] fu.kZ; 
ysus vkSj ‘kgjh fodkl ds fy, iwjs ‘kgj esa ok;q çnw”k.k dh fuxjkuh 
ds fy, fd;k tk ldrk gSA bl çdkj SOx, NOx, CO2, PM 2.5 vkstksu] 
rkieku vkSj vknZzrk dh fuxjkuh ds fy, v#Mhuks muks vkSj esVy 
v‚DlkbM lsehdaMDVj vkSj IR mRltZd Mk;ksM&vk/kkfjr xSl lsalj dk 
mi;ksx djds ok;q xq.koÙkk fuxjkuh midj.k fodflr fd, x, gSaA bu 
midj.kksa esa ,e2,e fle ds lkFk v‚ucksMZ th,l,e e‚Mîwy Hkh gS] tks 
loZj dks okLrfod le; esa MsVk Hkstrk gSA blds vykok blesa ,d 
gkbfczM ikoj lkslZ gS] tks lksyj iSuy vkSj yhfFk;e vk;u Q‚LQsV 
fjpktsZcy cSVjh ds d‚fEcus’ku ls cuk;k x;k gSA flLVe vkfdZVsDpj 
fp= 13.1 esa fn[kk;k x;k gSA

fodflr fd, x, IoT midj.k ukxiqj ‘kgj esa 10 LFkkuksa ij LFkkfir 
fd, x, gSa tSlk fd fp= 13.2 esa fn[kk;k x;k gSA ukxiqj esa çnw”k.k 
ds rhu eq[; lzksr] HkaMsokM+h lkewfgd HkLehdj.k fctyh la;a=] dksjkMh    
[kkij[ksM+k rki fo|qr la;a= vkSj uxj ifj”kn okMh vif’k”V çlaLdj.k 
dsaæ ¼fp= 13.2½ gSa- çnw”k.k lzksrksa dh vf/kd la[;k] vkS|ksxhdj.k vkSj 
ifjogu okguksa dh cM+h la[;k ds dkj.k ukxiqj esa mRltZu esa o`f) 
ds ifj.kkeLo:i; ‘kgj esa çnw”k.k [krjukd Lrj ij igqap jgk gSA bl 
çdkj] bu ykxr çHkkoh IoT Iyx ,aM lsal fMokbl dk fodkl cgqr 
çHkkoh gS D;ksafd orZeku esa miyC/k okf.kfT;d laosnd cgqr egaxs gSaA 
bu laosnd midj.kksa dk mi;ksx ‘kgj esa ,d vuqikr&vLFkk;h rjhds ls 
çnw”kdksa ij utj j[kus ds fy, fd;k tk jgk gS] vkSj çnw”k.k ds laca/k esa 
‘kgjh xfr’khyrk dk v/;;u djus ds fy, vkSj mi;ksxh gksxkA

With the increase in air pollution in cities, it has become utmost 
important to record and monitor air pollution and its spatial 
variation in very highly populated cities. Although pollution 
monitoring stations exist, they are few in numbers, expensive and 
fixed in certain strategic locations only. Thus, it is a necessity to 
develop a cost-effective IoT based system which can be used for 
monitoring air pollution across the city for better planning, decision 
making and urban growth. Air quality monitoring instruments are 
thus developed using Arduino Uno and Metal oxide semiconductor 
and IR emitting diode-based gas sensors for monitoring of SOx, 
NOx, CO2, PM 2.5, ozone, temperature and humidity. These 
devices also have onboard GSM module with M2M SIM, which 
sends the data to the server in real time. Apart from this, it has a 
hybrid power source, which is made using a combination of solar 
panel and lithium ion phosphate rechargeable battery. The system 
architecture is shown in Figure 13.1.

Developed IoT devices are installed at 10 locations in Nagpur 
city as shown in Figure 13.2. There are three main sources of 
pollution in Nagpur namely, Bhandewadi mass incineration power 
plant and Koradi / Khaparkheda thermal power plant, Municipal 
Council Wadi waste processing centre as shown in Figure 13.2. 
As a result of increased emissions in Nagpur due to higher 
number of pollution sources, industrialization and large number of 
transport vehicles; pollution is reaching impermissible ranges in 
the city. Thus, development of these cost effective IoT plug and 
sense device is very effective as currently available commercial 
sensors are very expensive. These sensor devices are being used 
for tracking pollutants in a spatio-temporal manner in the city, and 
will be further useful for studying urban dynamics with respect to 
the pollution.
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fp= 13.2: ukxiqj ‘kgj esa LFkkfir vkbZvksVh lsalj dk forj.k vkSj ok;q çnw”k.k ds çeq[k lzksr
Figure 13.2: Distribution of IoT sensors installed in Nagpur City and the major sources of air pollution

fp= 13.3 : IoT vkdMk fo’ys”k.k ls ifj.kke vkÅViqV dk tuu
Figure 13.3 : Sample output generated from IoT data analysis

7-8 vDVwcj ds nkSjku lkeqnkf;d fpfdRlk ,oa tu LokLF; foHkkx] ,El] tks/kiqj ds 30 M‚DVjksa ds fy, “lkoZtfud LokLF; ds fy, 
Hkw&LFkkfud çkS|ksfxdh ds vuqç;ksx” ij nks fnolh; çf’k{k.k dk;ZØe dk vk;kstu vkjvkj,llh, tks/kiqj esa fd;k x;kA
Two-days training programme was organised at RRSC, Jodhpur during October 7-8, 2021 for 30 doctors from Department of 
Community Medicine and Public Health, AIIMS, Jodhpur on “Applications of geospatial technology for public health”. 

,El] tks/kiqj ds M‚DVj Hkw&LFkkfud çkS|ksfxfd;ksa ij çf’k{k.k ysrs gq;s
Doctors of AIIMS, Jodhpur undergoing training on Geospatial technologies
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ns’k esa fo’kky fo|qr ikjs”k.k volajpuk ds fMftVy Hkw&LFkkfud 
MsVkcsl dh miyC/krk blds csgrj çca/ku vkSj Hkfo”; dh cqfu;knh <kapk 
vko’;drkvksa dh ;kstuk cukus ds fy, Hkh vko’;d gSA blesa ekuo 
lalk/ku vkSj le; ds lanHkZ esa cM+s ç;kl ‘kkfey gSaA blfy,] e’khu 
yfuaZx ,Yxksfjne ds ek/;e ls mPp&fjt‚Y;w’ku mixzg fjeksV lsaflax 
MsVk vkSj çlaLdj.k dk mi;ksx fo|qr vk/kkjHkwr lajpuk lqfo/kkvksa ds 
Lopkfyr fu”d”kZ.k ds fy, vkn’kZ –f”Vdks.k gS] D;ksafd ;s vPNh rjg 
ls ifjHkkf”kr lhekvksa ds lkFk ,d fuf’pr iSVuZ okys fof’k”V lqfo/kkvksa 
dk ,d fof’k”V lsV cukrs gSa] tks cgqr vPNh rjg ls mixzg best ij 
ns[kk tkrk gSA 

fo|qr lc LVs’kuksa ds fofHkUu mnkgj.kksa okys mPp&foHksnu mixzg Nfo 
fpIl ¼100 çf’k{k.k uewus½ buiqV ds :i esa mi;ksx fd, x, Fks vkSj 
lVhdrk vuqeku ds fy, 25 mixzg Nfo uewuksa ds ,d vyx ls lsV 
mi;ksx fd;k x;k FkkA

fo|qr lcLVs’kuksa ds fu”d”kZ.k ds fy, fofHkUu ,e,y ,Yxksfjne dh 
dksf’k’k dh xbZ gS] vkSj dEI;wVs’kuy lalk/ku mi;ksx ds laca/k esa fo|qr 
lcLVs’kuksa ds fu”d”kZ.k dh lVhdrk vkSj e‚My dh n{krk ds lanHkZ esa 
mudh çHkko’khyrk ds fy, ewY;kadu fd;k x;k gSA IoU esfVªDl] tks 
e‚My vkmViqV vkSj ewY;kadu tehuh lPpkbZ MsVk ds chp vksojySi 
dh ek=k dks fufnZ”V djrk gS] dk mi;ksx Qhpj fu”d”kZ.k lVhdrk ds 
vkdyu ds igys Lrj ds fy, fd;k x;k gSA ,d IoU ≥ 0.5 dks 
lgh igpku ds :i esa ekuk x;k] ftldk lexz oxhZdj.k lVhdrk dk 
vkdyu djrs gq, dIik Ldksj ¼k½ dk mi;ksx djds vkxs ewY;kadu fd;k 
x;k gSA blus okLrfod ldkjkRed Hkfo”;okf.k;ksa] lPps udkjkRed] >wBs 
ldkjkRed vkSj >wBs udkjkRed ij fopkj djrs gq, vuqekfur mRiknu 
vkSj tehuh lPpkbZ ds chp le>kSrs dks ekikA var esa] çf’k{k.k le; 
vkSj x.kuk lalk/ku mi;ksx ds çn’kZu ds fy, ,e,y e‚My dh n{krk 
dk ewY;kadu fd;k x;kA

Availability of the digital geospatial database of the huge electrical 
transmission infrastructure in the country is essential for its 
better management and also for planning future infrastructure 
requirements. This involves large efforts in terms of human 
resources and time. Hence, use of high-resolution satellite remote 
sensing data and processing through Machine Learning algorithms 
is the ideal approach for automatic extraction of the electrical 
infrastructure features, because these constitute a specific set of 
features having a definite pattern with well-defined boundaries, 
which are seen very well on satellite data. 

High-resolution satellite image chips (100 training samples) 
containing various instances of electrical substations were used 
as input and a separate set of 25 satellite image samples was used 
for accuracy estimation. 

Different ML algorithms have been tried for extraction of electrical 
substations, and have been evaluated for their effectiveness in 
terms of the accuracy of extraction of electrical substations and 
efficiency of the models with respect to computational resource 
utilization. IoU metrics, which specifies the amount of overlap 
between the model output and evaluation ground truth data, 
has been used for first level of assessing the feature extraction 
accuracy.  An IoU ≥ 0.5 was considered as the correct detection, 
which has been further evaluated using Kappa score (k) assessing 
the overall classification accuracy. This measured the agreement 
between the predicted output and the ground truth considering 
the true positive predictions, true negatives, false positives and 
the false negatives. Finally, the efficiency of the ML model was 
assessed for performance of the training time and computation 
resource utilization.

fp= 14.1 (,): fo|qr lc LVs’kuksa ds tehuh lPpkbZ ekLd dh rqyuk vkSj (ch) la’kksf/kr MhiySc oh3 e‚My dk mi;ksx dj vuqekfur ekLd 
Figure 14.1 (a): Comparison of ground truth masks of electrical substations and (b) the predicted masks using modified DeepLabV3 model 

mixzg MsVk ls fo|qr lc LVs’kuksa dk e’khu yfuaZx vk/kkfjr Qhpj fu”d”kZ.k
Machine Learning Based Feature Extraction of Electrical Substations from Satellite Data 14

Ground truth Model derived output
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fp= 14.2: fofHkUu e‚My ds mi;ksx ls lcLVs’ku Qhpj fu’d”kZ.k dh rqyukA 
Figure 14.2: Comparison of substation feature extraction using Deep learned Semantic Segmentation using modified

DeepLabV3 (Model-1); Instance segmentation using Mask R-CNN Architecture and Detectron-2 Framework 
(Model-2) and Instance Segmentation using UNET++ (Model-3)

,e,y e‚My tks lQyrkiwoZd fo|qr lcLVs’kuksa ds fud”kZ.k dks 
fudkyus esa lQy gks ldrs gSa] os MhiyScoh 3] vkj&lh,u,u] ;w&usV] 
ekLdvkj&lh,u,u] lsxusV dk mi;ksx dj ds flesafVd lsxesaVs’ku vkSj 
eksckbyusV 2 ds lkFk ;w&usV ij vk/kkfjr gSaA lHkh ,e,y e‚My dks 
csgrj iwokZuqeku ds fy, e‚My dks csgrj cukus ds fy, ewy ,YxksfjFe 
ds fofHkUu vuqdwyu ds lkFk vuqdwfyr fd;k x;k gSA  e‚Myksa us 
vyx&vyx çn’kZu fd;k vkSj Øe’k% 0.502937 ls 0.858016 vkSj 
0.784345 ls 0.915711, ds chp vyx&vyx IoU vkSj vafre dIik 
Ldksj gkfly fd,A lcls vPNk Qhpj fu”d”kZ.k ^la’kksf/kr MhiySc oh3 
dk mi;ksx djds Mhi yuZ flesafVd lsxesaVs’ku^ ls çkIr fd;k x;k] 
blds ckn Øe’k% ^ekLd vkj&lh,u,u usVodZ fon fMVsDVj -2^ vkSj 
^;w,ubZVh ++ e‚My Mhlh,u,u usVodZ ij dLVe y‚l QaD’ku ds lkFk^ 
Fkk] gkykafd lcls vPNs e‚My us cM+h la[;k esa bZiksd ds lkFk cM+k 
çf’k{k.k le; fy;k gSA bu e‚Myksa dk vkSj vf/kd vuqdwyu] fo’ks”k 
:i ls x.kuk le; vkSj x.kuk lalk/ku mi;ksx ds laca/k esa] budk 
mi;ksx ifjpkyu dk;kZUo;u vkSj fo|qr ikjs”k.k cqfu;knh <kaps ds ns’k 
Lrj ds MsVkcsl rS;kj djus esa enn dj ldrk gSA ;g dk;Z bysDVª‚fud 
çkS|ksfxdh] lapkj vkSj lwpuk ij varjkZ”Vªh; vkbZbZbZbZ varjkZ”Vªh; lEesyu 
¼vkbZlhbZVhlhvkbZ½-2021 çfr;ksfxrk ds rgr ,d vkHkklh pqukSrh ds 
ek/;e ls fd;k x;kA

The ML models that could succeed in successfully extracting the 
electrical substations are based on DeepLabV3, R-CNN, U-Net, 
Mask R-CNN, semantic segmentation using SegNet and U-Net 
with Mobilenetv2. All ML models have been customized with 
different adaptations of the original algorithms to improve the 
models for better predictions. The models performed differently 
and achieved varying IoU and final kappa scores ranging from 
0.502937 to 0.858016 and 0.784345 to 0.915711, respectively. 
The best feature extraction was achieved from ‘Deep learned 
semantic segmentation using modified DeepLabV3’, followed 
by ‘Mask R-CNN Network with Detectron-2’ and ‘UNET ++ 
Model based on DCNN Network with custom loss function’ 
respectively, however, the best model has taken larger training 
time with larger number of epochs. Further, optimization of 
these models, especially with respect to the computational time 
and computational resource utilization, may help in using these 
for operational implementation and preparation of country-level 
databases of electrical transmission infrastructure. This work was 
carried out through a virtual challenge under the International IEEE 
International Conference on Electronic Technology, Communication 
and Information (ICETCI) -2021 competition.
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Synthetic Aperture Radar (SAR) sensors are suitable for the 
detection of ships in open sea scenarios because of their capability 
to acquire images independently from daylight and all weather 
conditions. The demand for maritime surveillance has increased 
substantially, in particular for strategic use, illegal activities control 
and global monitoring of maritime environment and security. 
NovaSAR-S has SAR (S-band frequency @ 3.2 GHz) with AIS 
on-board with capability to provide better monitoring services 
to the maritime traffic/fishing activities, which have accelerated 
considerably over the last decade, with an impact on the marine 
surveillance and its resources. NovaSAR payload can image 
in three basic SAR modes of Stripmap, ScanSAR and maritime 
surveillance. 

Maritime mode is an innovative maritime ship detection mode 
having a novel low Pulse Repetition Frequency (PRF) mode for 
wide-area ship detection in the open ocean. This is expected to 
enable effective ship detection via deliberately azimuth ambiguous 
ScanSAR imaging (6 sub-beams) over a swath more than 400 km 
wide in the 32-56° incidence angle range designed to maximize 
detection probability and swath width, while maintaining an 
acceptable false alarm rate. 

NovaSAR-S is the first civilian SAR to have an AIS receiver on 
board. AIS is a Very High Frequency (VHF) system, designed 
for the automated location finding and tracking of vessels. AIS 
transceivers are fitted on international voyaging ships with a 
gross tonnage greater than 300 tons and all passenger ships. AIS 
transmitter on-board the ships will transmit information related to 
its unique identifier Maritime Mobile Service Identity (MMSI ID), 
latitude-longitude, speed, direction, heading information etc., in a 
standard National Marine Electronics Association (NMEA) format 
in VHF band, which is received by a standard AIS receiver and 
is decoded to get Near Real Time position and route information. 
Dynamic information updates, such as the ship’s position, speed 
and heading are generated every 2 to 10 seconds while static 
information, such as the ID, type and size is updated every 6 
minutes. Space-based AIS has advantage of more footprint and 
hence AIS signals sent from ships are collected randomly, decoded 
directly on the satellite and stored to its memory for downlink to a 
ground station.
 
AIS receiver on-board NovaSAR-S platform is used to collect 
data just before and after the SAR imagery of the same area. The 
Maritime mode achieves large swath of 400 km by combining 
large sub-swaths using the ScanSAR technique with a low pulse 
repetition frequency leading to azimuth ambiguities.

After handling ambiguity removal, the ship locations are 
associated with AIS data for identifying the known ships and 
non-cooperative vessels (Figure 15.1). Moreover, a received 
AIS signal needs further filtering and correction of signal, which 
is used to map the available and extrapolated AIS information 

uksoklkj&,l leqæh eksM vkSj Lopkfyr igpku ç.kkyh ¼,vkbZ,l½ dk voyksdu
Overview of NovaSAR-S Maritime Mode and Automatic Identification System (AIS) 15

flaFksfVd vipZj jMkj ¼,l,vkj½ lsalj [kqys leqæ ds ifj–’; esa tgktksa 
dk irk yxkus ds fy, mi;qä gSa D;ksafd mudh {kerk fnu ds mtkys 
vkSj lHkh ekSle dh fLFkfr ls Lora= :i ls Nfo;ksa dks çkIr djus 
dh gSA leqæh fuxjkuh dh ekax fo’ks”k :i ls j.kuhfrd mi;ksx] voS/k 
xfrfof/k;ksa ij fu;a=.k vkSj leqæh i;kZoj.k vkSj lqj{kk dh oSf’od 
fuxjkuh ds fy, dkQh c<+ xbZ gSA uksoklkj–,l esa ,l,vkj ¼,l&cSaM 
vko`fÙk @3.2 xhxkgVZ~t½ gS] ftlesa ,vkbZ,l v‚u&cksMZ gS] tks leqæh 
;krk;kr / eNyh idM+us dh xfrfof/k;ksa ds fy, csgrj fuxjkuh lsok,a 
çnku djus dh {kerk j[krk gS] tks fiNys ,d n’kd esa dkQh rsth ls 
c<+k gS vkSj ftldk leqæh fuxjkuh vkSj mlds  lalk/ku ij çHkko gSA 
uksoklkj isyksM fLVªieSi] LdSulkj vkSj leqæh fuxjkuh ds rhu cqfu;knh 
,l,vkj eksM esa best ys ldrk gSA

eSjhVkbe eksM leqæh tgkt dk irk yxkus okyk ,d vfHkuo rjhdk 
gS ftlesa [kqys leqæ esa foLr`r&{ks= tgkt [kkst ds fy, ,d ubZ de 
daiu iqujko`fÙk vko`fÙk (PRF) ç.kkyh gSA Lohdk;Z >wBs vykeZ nj cuk, 
j[krs gq,] tkucw>dj vtheqFk vLi”V LdSulkj besftax ¼6 mi–che½ ds 
ek/;e ls 32-56° fMxzh ?kVuk dks.k lhek esa 400 fdeh ls vf/kd pkSM+h 
iêh ij irk yxkus dh laHkkouk vkSj LokFk pkSM+kbZ dks vf/kdre djus 
ds fy, fMtkbu fd;k x;k gS vkSj blls çHkkoh tgkt dk irk yxkus 
esa l{ke gksus dh mEehn gSA- 

uksoklkj–,l igyk vlSfud ukxfjd lkj gS ftlesa ,vkbZ,l vkfHkxzgh 
gSA ,vkbZ,l ,d cgqr gh mPp vko`fÙk ¼oh,p,Q½ ç.kkyh gS] ftls 
Lopkfyr LFkku [kkstus vkSj tgktksa dh VªSfdax ds fy, fMtkbu fd;k 
x;k gSA ,vkbZ,l Vªkalhoj 300 Vu ls vf/kd ldy Vu Hkkj vkSj lHkh 
;k=h tgktksa ds lkFk varjjk”Vªh; ;k=k tgktksa ij yxk, tkrs gSaA tgkt 
ij ,vkbZ,l VªkalehVj viuh fof’k”V igpkudrkZ leqæh eksckby lsok 
igpku ¼,e,e,lvkbZ vkbZMh½] v{kka’k–ns’kkarj] xfr] fn’kk] ‘kh”kZd 
lwpuk vkfn ls lacaf/kr tkudkjh dks oh,p,Q esa ,d ekud jk”Vªh; 
leqæh bysDVª‚fuDl ,lksfl,’ku ¼,u,ebZ,½ çk:i esa VHF cSaM esa çlkfjr 
djsxk] tks ,d ekud ,vkbZ,l fjlhoj }kjk çkIr fd;k tkrk gS vkSj 
okLrfod le; dh fLFkfr vkSj ekxZ dh tkudkjh çkIr djus ds fy, 
MhdksM fd;k tkrk gSA xfr’khy lwpuk v|ru] tSls tgkt dh fLFkfr] 
xfr vkSj ‘kh”kZd gj 2 ls 10 lsdaM esa mRiUu gksrs gSa] tcfd fLFkj 
tkudkjh] tSls fd vkbZMh] çdkj vkSj vkdkj gj 6 feuV esa v|ru 
fd;k tkrk gSA varfj{k–vk/kkfjr ,vkbZ,l dks vf/kd infpà dk ykHk 
feyrk gS vkSj blfy, tgktksa ls Hksts x, ,vkbZ,l ladsrksa dks Øe jfgr 
¼Random½ :i ls ,d= fd;k tkrk gS] fQj lh/ks mixzg ij MhdksM fd;k 
tkrk gS vkSj ,d xzkmaM LVs’ku ds Mkmufyad ds fy, bldh eseksjh esa 
laxzghr fd;k tkrk gSA

,vkbZ,l fjlhoj v‚u–cksMZ uksoklkj–,l IysVQ‚eZ dk mi;ksx mlh {ks= 
dh lkj bestjh ds Bhd igys vkSj ckn esa MsVk ,d= djus ds fy, 
fd;k tkrk gSA eSjhVkbe eksM LdSulkj rduhd dk mi;ksx djrs gq, cM+s 
lc–çektZ (Swath) dks feykdj 400 fdeh dk cM+k çektZ çkIr djrk 
gS] ftlesa de Lianu iqujko`fÙk vko`fÙk gksrh gS ftlls fnxa’k vLi”Vrk 
gksrh gSA

vLi”Vrk dks nwj djus ds ckn] Kkr tgktksa vkSj vlg;ksxh tgktksa dh 
igpku ds fy, tgkt ds LFkkuksa dks ,vkbZ,l MsVk ls tksM+k tkrk gSA 
blds vykok] ,d çkIr ,vkbZ,l flXuy dks vkSj vf/kd fQYVfjax vkSj 
flXuy ds lq/kkj dh vko’;drk gksrh gS] ftldk mi;ksx miyC/k vkSj 
ckádfyr ,vkbZ,l tkudkjh dks [kksts x, mEehnokj tgktksa ds feyku 
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fp= 15.1: ,vkbZ,l MsVk ls f’ki LFkku vkSj leqæh lkj MsVk ls irk pys tgkt ds lkFk bldk laca/k
Figure 15.1: Ship locations from AIS data and its association with detected ship from maritime SAR data

to the detected candidate ships. If synchronous AIS data is not 
available for maritime data then AIS data must be extrapolated to 
the SAR imaging time. This association can help to  model marine 
traffic, monitoring illegal activities and planning fishing operations 
strategically. Post processing on the associated data can lead to 
development of further information products.

NovaSAR data is available in IMGEOS, NRSC, where the data 
products are  generated and then disseminated through Bhoonidhi. 
NovaSAR acquisitions are planned by NRSC data centre on request 
basis. Orbit wise free AIS data products are available on NRSC - 
Bhoonidhi portal, which can be searched and ordered from the 
Bhoonidhi  portal at https://bhoonidhi.nrsc.gov.in 

22 fnlacj] 2021 dks “Hkkjr esa HkwL[kyu ‘keu vkSj çca/ku ij laLFkkxr lg;ksx” ij Hkkjrh; HkwoSKkfud losZ{k.k ¼th,lvkbZ½ vkSj ,uvkj,llh ds 
chp ,d le>kSrk Kkiu ij gLrk{kj fd, x,A

An MoU was signed between Geological Survey of India (GSI) and NRSC on “Institutional cooperation on landslide mitigation and management 
in India” on December 22, 2021.

le>kSrk Kkiu MOU 

djus ds fy, fd;k tkrk gSA ;fn leqæh MsVk ds fy, flaØksul ,vkbZ,l 
MsVk miyC/k ugha gS rks ,vkbZ,l MsVk dks ,l,vkj besftax le; ds 
fy, ckádyu fd;k tkuk pkfg,A ;g laf/k leqæh ;krk;kr ds e‚My] 
voS/k xfrfof/k;ksa dh fuxjkuh vkSj j.kuhfrd :i ls eNyh idM+us ds 
lapkyu dh ;kstuk cukus esa enn dj ldrh gSA lacaf/kr MsVk ij i’p 
çlaLdj.k ls vkSj vf/kd lwpuk mRiknksa dk fodkl gks ldrk gSA

uksoklkj MsVk vkbZ,ethbZvks,l] ,uvkj,llh esa miyC/k gS] tgka MsVk 
mRikn rS;kj fd, tkrs gSa vkSj fQj Hkwfuf/k ds ek/;e ls çlkfjr fd, tkrs 
gSaA uksoklkj vf/kxzg.k dh ;kstuk ,uvkj,llh MsVk lsaVj }kjk vuqjks/k ds 
vk/kkj ij cukbZ tkrh gSA ,uvkj,llh–Hkwfuf/k iksVZy ij d{kkokj eq¶r 
,vkbZ,l MsVk mRikn miyC/k gSa] ftUgsa https://bhoonidhi.nrsc.gov.in 
ij Hkwfuf/k iksVZy ls [kkstk vkSj v‚MZj fd;k tk ldrk gSA
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Lightening Essential Climate Variable (ECV): NRSC has 
established a Lightning Detection Sensor (LDS) network under 
which 31 nodes at various locations are operational. Lightning 
occurrences recorded at respective LRX / LDS nodes across India 
are pushed to LDS-LRX server located at NRSC. Based on the 
data, daily atmospheric lightning occurrence maps of 10 km x 10 
km spatial resolution for the entire India region are generated and 
disseminated through Bhuvan - Lightning ECV application having 
functionalities for visualization, query, registration and download. 
https://bhuvan-app1.nrsc.gov.in/lightning

Bhuvan Homepage 2.0: Bhuvan homepage 2.0 is released with 
new intuitive and responsive design, compatible with desktop and 
mobile browsers, showcasing major applications categorized in 
to visualization, maps & OGC services, sector wise & governance 
applications. 

 Hkqou v|ru 
Bhuvan Updates16

fo|qr vko’;d tyok;q pj ¼bZlhoh½% ,uvkj,llh us ,d fo|qr 
¼rfM+r½ igpku laosnd ¼,yMh,l½ usVodZ LFkkfir fd;k gS ftlds rgr 
fofHkUu LFkkuksa ij 31 uksM pkyw gSaA Hkkjr Hkj esa lacaf/kr ,yvkj,Dl / 
,yMh,l uksM~l ij ntZ dh xbZ fctyh dh ?kVukvksa dks ,uvkj,llh 
esa fLFkr ,yMh,l&,yvkj,Dl loZj  ij Hkstk  tkrk gSA vkadM+k ds 
vk/kkj ij] iwjs Hkkjr {ks= ds fy, 10 fdeh X 10 fdeh LFkkfud foHksnu 
ds nSfud ok;qeaMyh; fctyh dh ?kVuk ds uD’ks Hkqou&fo|qr vko’;d 
tyok;q pj vuqç;ksx ds ek/;e ls tfur vkSj çlkfjr fd, tkrs gSa] 
ftlesa çR;{khdj.k] iwNrkN] iathdj.k vkSj MkmuyksM dh lqfo/kk gksrh 
gSA https://bhuvan-app1.nrsc.gov.in/lightning

Hkqou gkseist 2.0: Hkqou gkseist 2.0 dks u;k lgt Kku ;qä vkSj çHkkoh 
fMtkbu ds lkFk foeksfpr fd;k x;k gS] tks MsLdV‚i vkSj eksckby 
czkmtj ds fy, vuqdwy gS] ftlesa çR;{khdj.k] uD’ks vkSj vksthlh 
lsokvksa] {ks=okj vkSj ‘kklu vuqç;ksxksa esa oxhZ—r çeq[k vuqç;ksx 
çnf’kZr gksrs gSaA

vDVwcj&fnlacj] 2021 ds nkSjku “vkj,l vkSj thvkbZ,l 
dk mi;ksx djds laink lhekvksa dk ekufp=.k” ij j{kk laink 
egkfuns’kky;] j{kk ea=ky;] Hkkjr ljdkj ds vf/kdkfj;ksa ds fy, 
nks lIrkg dk fof’k”V :i ls fufeZr nks çf’k{k.k ikBîØe vkSj ,d 
lIrkg dh vof/k dk ,d çf’k{k.k ikBîØe dk vk;kstu fd;k 
x;kA bl ikBîØe ls dqy 74 çfrHkkxh ykHkkfUor gq,A bldk 
mn~?kkVu j{kk lfpo M‚- vt; dqekj us fd;kA

Customized training courses of two weeks (2) and one week 
(1) duration were organized for the officials of Directorate 
General of Defence Estates, MoD, Government of India 
on “Mapping Estates Boundaries using RS & GIS” during 
October-December, 2021. Total 74 participants were 
benefitted by this course. The inauguration was done by      
Dr. Ajay Kumar, Defence Secretary on October 18, 2021.

 18 vDVwcj, 2021  dks j{kk lfpo M‚- vt; dqekj }kjk fof’k”V :i ls fufeZr 
çf’k{k.k ikBîØe dk mn~?kkVu 

Inauguration of customized training course by  Dr. Ajay Kumar,
Defence Secretary on October 18, 2021 
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17 Hkwfuf/k v|ru 
Bhoonidhi updates

BHOONIDHI VISTA: https://bhoonidhi.nrsc.gov.in/vista/index.
html BHOONIDHI-Vista (Visualisation of Terrestrial Acquisitions) 
showcases how India looked in the past few hours or days by EO 
sensors in native resolution. At one snapshot one can see how 
India was imaged with sensors of various spectral and spatial 
resolutions, an information which is necessary for applications 
requiring fast response like floods, cyclones and other disasters.

Present version shows data from Resourcesat-2,  Resourcesat-
2A and three satellites of Copernicus programme - Sentinel-1, 
Sentinel-2A and 2B. It also provides incremental view of the data 
acquired on a particular day or between two dates at varying zoom 
levels. Vista also has time lapse animation feature, which allows 
user to view time lapse animation of acquired satellite data over 
the area of interest within a date range.

UPAGRAH Orbit viewer: https://bhoonidhi.nrsc.gov.in/upagrah
Upagrah tool integrated with Bhoonidhi Vista is a real time satellite 
tracker for EO missions being tracked at NRSC/ISRO, which 
showcases all in-orbit missions and provides the ability to view 
the live location of various satellites to assess the feasibility of 
acquisition of data for disasters and other applications. It can show 
specific satellite or all satellites live along with latest cloud layer. 

Hkwfuf/k foLrk: https://bhoonidhi.nrsc.gov.in/vista/index.html  
Hkwfuf/k foLrk] ¼LFkyh; vf/kxzg.k dk çR;{khdj.k½ Hkwçs{k.k laosndksa     
}kjk Hkkjr fiNys dqN ?kaVksa ;k fnuksa esa dSlk fn[krk Fkk] ewy foHksnu esa 
n’kkZrk gSA dksbZ Hkh ,d fp= ds ek/;e ls ns[kk;k tk ldrk gS fd Hkkjr 
esa fofHkUu o.kZØeh; vkSj LFkkfud foHksnu ds laosnd ds lkFk dSls fpf=r 
fd;k x;k Fkk] ,slh tkudkjh tks ck<+] pØokr vkSj vU; vkinkvksa tSls 
Rofjr çfrfØ;k dh vko’;drk okys vuqç;ksxksa ds fy, vko’;d gSA

orZeku laLdj.k fjlkslZlSV&2] fjlkslZlSV&2, vkSj d‚ijfudl dk;ZØe 
ds rhu mixzgksa&lsafVuy&2] lsafVuy&2, vkSj 2ch ls vkadM+k fn[kkrk 
gSA ;g fdlh fo’ks”k fnu ;k nks frfFk;ksa ds chp vyx&vyx twe Lrjksa 
ij çkIr vkadM+k dk Øfed  –’; Hkh çnku djrk gSA foLrk esa Vkbe 
ySIl ,uhes’ku Qhpj Hkh gS] tks ç;ksäk dks ,d frfFk lhek ds vanj 
#fp ds {ks= esa vf/kxzghr mixzg vkadM+k ds Vkbe ySIl ,uhes’ku dks 
ns[kus dh lqfo/kk miyC/k djkrk gSA

mixzg d{kh; n’kZd: https://bhoonidhi.nrsc.gov.in/upagrah Hkwfuf/k 
foLrk ds lkFk ,dh—r mixzg Vwy] ,uvkj,llh/bljks esa Hkw&çs{k.k 
fe’kuksa dks VªSd fd, tk jgs] ,d okLrfod le; mixzg VªSdj gS] tks 
lHkh d{kk esa fe’kuksa dks çnf’kZr djrk gS vkSj vkadM+k vf/kxzg.k dh 
O;ogk;Zrk dk vkdyu djus ds fy, fofHkUu mixzgksa ds ykbo LFkku 
dks ns[kus dh {kerk çnku djrk gS] tks vkink,a vkSj vU; vuqç;ksx 
ds fy, vko’;d gSA ;g fof’k”V mixzg ;k lHkh mixzgksa dks uohure 
cknyksa dh ijr ds lkFk ykbo fn[kk tk ldrk gSA

bulsV esa 16 tuojh ls 21 tuojh] 2022 ds nkSjku gkfly fd, x, fjlkslZlSV ,fo¶l vkadM+k çnf’kZr djrs gq, Hkwfuf/k&foLrk
Bhunidhi-Vista showcasing Resourcesat AWiFS data acquired during 16 Jan – 21 Jan, 2022 in the inset
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Hkwfuf/k mixzg - mixzg VªSd] orZeku LFkku] le; ij doj fd;k x;k {ks= n’kkZrs gq,
Bhoonidhi Upagrah - showing satellite tracks, present location, area covered at time instance

lsafVuy ,f’k;k ds rgr varjkZ”Vªh; ty çca/ku laLFkku(IWMI) 

ds lg;ksx ls 27 - 28 vDVwcj, 2021 dks “ck<+ iwokZuqeku 
vkSj e‚Mfyax ds fy, varfj{k çkS|ksfxdh” ij 2 fnolh; 
osfcukj dk vk;kstu fd;k x;k] ftlesa fofHkUu lsafVuy 
,f’k;k ns’kksa ls yxHkx 100 O;fä;ksa us Hkkx fy;kA 
osfcukj dk mís’; çfrHkkfx;ksa dks gkbMªksy‚ftdy vkSj 
gkbMªksMk;ukfed e‚Mfyax rduhdksa dk mi;ksx djds 
ifjpkyukRed ck<+ iwokZuqeku e‚Mfyax vkSj LFkkfud ck<+ 
vkIykou e‚Mfyax esa Hkwçs{k.k çkS|ksfxfd;ksa dh laHkkouk 
vkSj orZeku fLFkfr ds ckjs esa crkuk FkkA

A 2-days webinar on “Space Technology for Flood 
Forecasting & Modelling” was organized on October 
27–28, 2021 in association with International Water 
Management Institute (IWMI) under Sentinel Asia 
where around 100 persons participated from different 
Sentinel Asia countries. The objective of the webinar 
was to appraise the participants towards the potential 
and current status of EO technologies in operational 
flood forecast modelling and spatial flood inundation 
modelling using hydrological and hydrodynamic 
modelling techniques. 

mn~?kkVu l= ds nkSjku M‚- ekdZ fLeFk] egkfuns’kd] vkbZMCY;w,evkb; M‚- jkt dqekj] funs’kd] 
,uvkj,llh vkSj M‚- oh- oh- jko] mi funs’kd] vkj,l,] ,uvkj,llh

Dr. Mark Smith, Director General, IWMI; Dr. Raj Kumar, Director, NRSC & 
Dr. V. V. Rao, Deputy Director, RSA, NRSC during inauguration session
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Hkqou vk/kkfjr ç’uksÙkjh 

29 tqykbZ] 2021 dks ,uvkj,llh vkSj rsyaxkuk ,dsMeh v‚Q 
fLdy ,aM u‚yst ¼VkLd½] gSnjkckn }kjk la;qä :i ls “Hkkjr dh 
Lora=rk” bljks vkSj ij ,d Hkqou vk/kkfjr ç’uksÙkjh vk;ksftr dh 
xbZA rsyaxkuk ds d‚ystks a ds 1400 ls vf/kd Nk= bl ç’uksÙkjh ds 
fy, iath—r gq,A ç’uks a dks bljks ds ft;ksiksVZy Hkqou ij LFkku 
ds lkFk VSx fd;k x;k vkSj 25 ç’u fn, x, FksA bl ç’uksÙkjh 
dks lqfo/kktud cukus ds fy, Hkqou ij fo’ks”k lqfo/kk dh xbZA 
,ethvkbZVh] gSnjkckn] lsaV Ýkafll d‚yst Q‚j foesu] gSnjkckn 
vkSj ;wlhbZVhMCY;w] okjaxy ds Nk=ks a us çFke vkSj f}rh; iqjLdkj 
çkIr fd;kA

Quiz screen

th,p,elh {ks= ds d{kk  6–8 ds Ldwyh cPpksa ds fy, vk;ksftr xSj fQYeh ns’kHkfä dfork çfr;ksfxrk ds dqN fotsrk
Few winners of non-filmi patriotic poem competition organised for school children of classes 6–8 within GHMC area

18 tu liadZ ,oa vktknh dk ve`r egksRlo
Outreach and Azadi ka Amrit Mahotsav

Bhuvan based quiz 

A Bhuvan based quiz on “India independence” and ISRO was 
jointly organized by NRSC and Telangana Academy of Skill and 
Knowledge (TASK), Hyderabad on July 29, 2021. More than 1400 
students from different colleges of Telangana registered for the 
quiz. Questions were tagged with location on ISRO’s geoportal 
Bhuvan and 25 questions were given.  Special development was 
made on Bhuvan to facilitate this quiz. First and second prizes were 
bagged by students of Mahatma Gandhi Institute of Technology 
(MGIT), Hyderabad, St. Francis College For Women, Hyderabad 
and University College of Engineering and Technology for Women 
(UCETW), Warangal.  
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25 flracj] 2021 dks M‚ lrh’k /kou dk tUe fnol eukus ds fy,] “Hkkjrh; varfj{k dk;ZØe dh 75 çeq[k miyfC/k;ksa” dks çnf’kZr djrs gq;s ,d 
dk;ZØe vk;ksftr fd;k x;k ftlesa 321 Nk=ksa us Hkkx fy;kA funs’kd] ,uvkj,llh] lg funs’kd] ,uvkj,llh vkSj fu;a=d] ,uvkj,llh us Nk=ksa 
dks lacksf/kr fd;kA

To celebrate Dr. Satish Dhawan’s birthday on September 25, 2021, a programme was organised to showcase “75 Major achievements of 
Indian Space Programme” where 321 students participated. Director, NRSC, Associate Director, NRSC and Controller, NRSC addressed the 
students.

M‚- lrh’k /kou dk tUe fnol Dr. Satish Dhawan’s birthday

çfrHkkxh Participants ty j‚dsV çn’kZu 
Water rocket demonstration

 fo|kfFkZ;ksa dks lacaf/kr djrs gq,   Addressing the students
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ljnkj oYyHk HkkbZ iVsy dh t;arh eukus ds fy, 31 vDVwcj] 2021 dks ,uvkj,llh ckykuxj esa “çHkkrQsjh” dk vk;kstu fd;k x;kA Lora=rk 
vkanksyu dh vksj ys tkus okyh ?kVukvksa vkSj Lora=rk ds ckn dh dqN ?kVukvksa dks 75 iksLVj }kjk çnf’kZr fd;k x;k vkSj ifjlj ds pkjksa vksj ,d 
ekpZ&ikLV dk vk;kstu fd;k x;kA bl dk;ZØe esa yxHkx 170 lnL;ksa us Hkkx fy;kA 

“Prabhat Pheri” was organized at NRSC Balanagar on October 31, 2021 to celebrate birth anniversary of Sardar Vallabh Bhai Patel. 75 
placards displaying the incidents that led to the freedom movement and a few incidents after the Independence were carried by volunteers 
and a march-past around the campus was organized. Around 170 members took part in the event. 

ljnkj oYyHk HkkbZ iVsy dh t;arh Birth anniversary of Sardar Vallabh Bhai Patel

lj lhoh jeu dk tUefnu Sir CV Raman’s birthday
lj lhoh jeu dk tUefnu 9 uoacj 2021 dks tulaidZ lqfo/kk esa euk;k x;k] tgka 5 Ldwyksa ds 265 Nk=ksa us bl dk;ZØe esa Hkkx fy;kA
Birthday of Sir CV Raman, was celebrated on November 9, 2021 at Outreach Facility where 265 students from 5 schools participated in the 

event.
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vkxkeh Forthcoming
16 ekpZ] 2022 dks vkHkklh ç;ksäk cSBdA frfFk ;kn j[ksaA
Virtual User Meet on March 16, 2022. Save the date.
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