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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 ISRO 
Women to celebrate the International Women’s Day on March 
8, 2018. I extend a warm welcome to women delegation from 
different Centre’s of ISRO to NRSC on this occasion.

The theme of the 107th International Women’s Day is “Press for 
Progress”. At NRSC, women are part of all activities like Mission 
Planning, Data Reception, Processing and Dissemination, Aerial 
Remote Sensing, Outreach and Geospatial applications. I am also 
proud to say that women employees are volunteering for long 
term Antarctica expeditions, and taking up challenging tasks and performing 
them with ease, against all odds in the harsh environments with equal 
competence and enthusiasm. 

I complement all the members of the Women’s committee for providing 
opportunity to all the sections of the women employees including permanent 
and staff on contract for attending various awareness programmers on 
topics like works life balance, health and hygiene arranged in-house.

On this occasion, I congratulate women for their great contributions and 
leadership roles in achieving ISRO’s mission and goals.

On behalf of NRSC, I wish all the women delegates have a pleasant stay at 
NRSC and wish the conference a grand success. I am extremely happy that 
National Remote Sensing Centre (NRSC) has been chosen as the venue to 
host the National Conference for ISRO Women to celebrate the International 
Women’s Day on March 8, 2018. I extend a warm welcome to women
delegation from different Centre’s of ISRO to NRSC on this occasion.

On behalf of NRSC, I wish all the women delegates have a pleasant stay at 
NRSC and wish the conference a grand success. I am extremely happy that 
National Remote Sensing Centre (NRSC) has been chosen as the venue to 
host the National Conference for ISRO Women to celebrate the International 
Women’s Day on March 8, 2018. I extend a warm welcome to women 
delegation from different Centre’s of ISRO to NRSC on this occasion.

Dr. Prakash Chauhan, Director, NRSC

Greetings to all the readers of Pixel to People.

The National Remote Sensing Centre, has performed extremely 
well since the publication of the last P2P. As the COVID situation 
has improved considerable and normalcy is restored, the 
projects are back on the track,  field visits have commenced  
and in person  trainings on campus have resumed.

I am happy to share that the second S/Ka band antenna has 
been operationalised, S/X band antenna passed the T&E phase 
and is ready for operations.  Another 2.7 m  antenna  is under 

installation at Bhutan under the India-Bhutan collaboration programme. 
The data reception stations received  13878  passes with greater than 
99.9% efficiency of antennae stations and generated more than 5.25 
lakh products, of which 1.32 lakhs products  were disseminated through 
Bhuvan NOEDA and  0.84 lakhs   through NDC during the first half of 2022. 
The Bhoonidhi Vista portal is inaugurated by Chairman, ISRO/Secretary 
DOS,  is currently geared up for visualisation of satellite data on the same 
day which will facilitate the users to browse the data in full resolution 
within 2-3 hours of data acquisition. RISAT-1A SAR data is now available 
through Bhoonidhi Vista for full resolution visualisation.

The DMSP of ISRO supported the mitigation efforts of Disaster 
Management centres of  Assam, Andhra Pradesh, Telangana, and Bihar 
using the real time satellite data for mapping the flood extent. The Glacial 
Lake Outburst Flood (GLOF)  atlas for Brahmaputra basin is  inaugurated 
by the Secretary, DoWR, RD&GR, Ministry of Jal Shakti. The digital data 
base creation for Master plan preparation of 205 class I urban local bodies 
is completed  for the  AMRUT project, which is a flagship programme of 
MoHUA. The watershed monitoring through the use of Geoinformatics has 
been internalised at NABARD.  The lightening sensor network is extended 
to cover most of the country. The spatial inventory of agroforestry 
resources using geospatial technology and artificial intelligence with very 
high resolution images for NRAA and FAO is completed in a timely manner. 
The Bhuvan portal has witnessed a significant increase in the number of 
hits/month (37.7 to 65.4 crores) and unique users (10.9 to 19.93 lakhs)  
during the period January to July respectively. 

The Bhuvan Lite version is developed with satellite imagery and rich POI  
data with industry collaboration, which has better location based services 
is released by Chairman, ISRO on 11th Feb, 2022.  Unique Identification 
Authority of India (UIDAI) signed the MOU with NRSC for providing 
location based services with navigation facility to reach the nearest 
Aadhaarenrolment/update centres. 

We are making continuous efforts to ensure the product quality through 
adopting the state of the art technologies and conduct of surveillance 
audits and NRSC is prepared to take up more challenges in the days 
ahead. 
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fiDlsy Vw ihiqy ds lHkh ikBdksa dks ‘kqHkdkeuk,a---

jk”Vªh; lqnwj laosnu dsaæ us fiNys ih2ih ds çdk’ku ds ckn ls cgqr 
vPNk çn’kZu fd;k gSA dksfoM dh fLFkfr esa dkQh lq/kkj gqvk gS vkSj 
lkekU; fLFkfr gks xbZ gSA ifj;kstuk,a okil iVjh ij vk xbZ gSa] QhYM 
dk nkSjk ‘kq: gks x;k gS vkSj ifjlj esa O;fäxr :i ls çf’k{k.k ‘kq: 
gks x;k gSA

eq>s ;g crkrs gq, [kq’kh gks jgh gS fd nwljk ,l/ds, cSaM ,aVhuk dk 
çpkyu ‘kq# gks x;k gSA ,l/,Dl cSaM ,aVhuk us rduhdh ,oa ewY;kad.k 
pj.k ikl dj fy;k gS vkSj çpkyu ds fy, rS;kj gSA Hkkjr-HkwVku lg;ksx 
dk;ZØe ds rgr HkwVku esa ,d vkSj 2.7 ehVj ,aVhuk LFkkfir fd;k tk jgk gSA MsVk 
vfHkxzg.k LVs’kuksa us 99.9% ls vf/kd lVhdrk ds lkFk 13878 ikl çkIr fd, gSa 
vkSj 5.25 yk[k ls vf/kd mRikn rS;kj fd, x,A ftuesa ls 2022 dh igyh Nekgh 
ds nkSjku 1.32 yk[k mRiknksa dks Hkqou uks,Mk ds ek/;e ls vkSj 0.84 yk[k mRiknksa 
dks ,uMhlh ds ek/;e ls çlkfjr fd;k x;kA Hkwfuf/k foLVk iksVZy dk mn~?kkVu 
v/;{k] bljks/lfpo] va-fo- }kjk fd;k x;kA ftlds ek/;e ls mlh fnu mixzg MsVk 
dk fotqvykbts’ku fd;k tk ldrk gS] ftlls ç;ksäkvksa dks MsVk vf/kxzg.k ds 2-3 
?kaVs ds Hkhrj iw.kZ fjt‚Y;w’ku esa MsVk czkmt djus dh lqfo/kk feysxhA vc Hkwfuf/k 
foLVk ds ek/;e ls fjlSV-1A lkj MsVk] iw.kZ fjt‚Y;w’ku ds lkFk fotqvykbts’ku ds 
fy, miyC/k gSA

bljks ds vkink çca/ku lgk;rk dk;ZØe us vle] vka/kz çns’k] rsyaxkuk vkSj fcgkj 
ds vkink çca/ku dsaæksa dks ck<+ ds ekufp=.k ds fy, okLrfod le; esa mixzg MsVk 
dk mi;ksx djds ‘keu ç;klksa esa lgk;rk çnku fd;k gSA czãiq= csflu ds fy, 
fgeun >hy foLQksV ck<+ ¼th,yvks,Q½ ,Vyl dk mn~?kkVu lfpo] ty lalk/ku] 
unh fodkl vkSj xaxk laj{k.k foHkkx] ty ‘kfä ea=ky; }kjk fd;k x;k gSA ve`r 
ifj;kstuk ds fy, 205 Js.kh-I ‘kgjh LFkkuh; fudk;ksa ds ekLVj Iyku rS;kj djus ds 
fy, fMftVy MsVk csl fuekZ.k dk;Z iwjk gks x;k] tks vkoklu vkSj ‘kgjh&dk;Z 
ea=ky; dk ,d egRokdka{kh dk;ZØe gSA ukckMZ esa Hkw-lwpuk foKku ds mi;ksx ds 
ek/;e ls tyk’k; dh fuxjkuh ‘kq# dj nh xbZ gSA ns’k ds vf/kdka’k fgLlksa dks doj 
djus ds fy, ykbVfuax lsalj usVodZ dk foLrkj fd;k x;k gSA jk”Vªh; o”kkZ flafpr 
{ks= çkf/kdkj vkSj [kk| ,oa —f”k laxBu ¼,uvkj,, ,oa ,Q,vks½ ds fy, vfr mPp 
foHksnu çfrfcacksa ds lkFk Hkw-LFkkfud çkS|ksfxdh vkSj —f=e cqf)eÙkk dk mi;ksx djrs 
gq, —f”k-okfudh lalk/kuksa dh LFkkfud lwph le;c) rjhds ls iwjh dh xbZA Hkqou 
iksVZy us tuojh ls tqykbZ dh vof/k ds nkSjku Øek’k: fgV / ekg ¼37.7 ls 65.4 djksM+½ 
vkSj fof’k”V ç;ksäkvksa ¼10.9 ls 19.93 yk[k½ dh la[;k esa mYys[kuh; o`f) ns[kh gSA 

HkqouykbV laLdj.k dks mixzg çfrfcacdh vkSj m|ksx ds lg;ksx ls le`) ihvksvkbZ 
MsVk ds lkFk fodflr fd;k x;k gS] tks csgrj LFkku vk/kkfjr lsok,a çnku djrk gS] 
dk foekspu v/;{k] bljks }kjk 11 Qjojh] 2022 dks fd;k x;kA Hkkjrh; fof’k”V 
igpku çkf/kdj.k ¼;wvkbZMh,vkbZ½ us fudVre vk/kkj ukekadu/v|ru dsaæksa rd 
igqapus ds fy, usfoxs’ku lqfo/kk ds lkFk LFkku-vk/kkfjr lsok,a çnku djus ds fy, 
,uvkj,llh ds lkFk le>kSrk Kkiu ij gLrk{kj fd, gSaA

ge vR;k/kqfud rduhdksa dks viukdj vkSj fuxjkuh v‚fMV ds ek/;e ls mRikn dh
xq.koÙkk lqfuf’pr djus ds fy, fujarj ç;kl dj jgs gSa vkSj ,uvkj,llh vkus okys 
fnuksa esa vkSj vf/kd pqukSfr;ksa dk lkeuk djus ds fy, rS;kj gSA

M‚- çdk’k pkSgku, funs’kd, ,uvkj,llh
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Women to celebrate the International Women’s Day on March 
8, 2018. I extend a warm welcome to women delegation from 
different Centre’s of ISRO to NRSC on this occasion.

The theme of the 107th International Women’s Day is “Press for 
Progress”. At NRSC, women are part of all activities like Mission 
Planning, Data Reception, Processing and Dissemination, Aerial 
Remote Sensing, Outreach and Geospatial applications. I am also 
proud to say that women employees are volunteering for long 
term Antarctica expeditions, and taking up challenging tasks and performing
them with ease, against all odds in the harsh environments with equal 
competence and enthusiasm. 

I complement all the members of the Women’s committee for providing
opportunity to all the sections of the women employees including permanent 
and staff on contract for attending various awareness programmers on 
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On behalf of NRSC, I wish all the women delegates have a pleasant stay at 
NRSC and wish the conference a grand success. I am extremely happy that 
National Remote Sensing Centre (NRSC) has been chosen as the venue to 
host the National Conference for ISRO Women to celebrate the International 
Women’s Day on March 8, 2018. I extend a warm welcome to women 
delegation from different Centre’s of ISRO to NRSC on this occasion.

Dr. Prakash Chauhan Kumar, Director, NRSC

Season’s greetings to the readers. Second wave of the Covid-19 
pandemic, brought tough times and challenges to NRSC staff where 
we lost one working and a few retired colleagues along with many 
family members.  My deep condolences to those families. I am 
hopeful of a pleasant COVID free time  ahead. 

Inspite of odd circumstances, we (i) supported Amazonia mission 
during the post launch operations (ii) made ready Cartosat-3 
Ka-band data reception at IMGEOS, Shadnagar (iii) successfully 
evaluated auto-tracking chain by 24/7 operations of the GSAT-17 
satellite and (iv) successfully accompalished system level checks 
as part of EOS03 launch preparedness towards data planning, 

acquisition and processing.

Our data acquisition stood at 15519 satellite passes with an efficiency of 
99.92%, where we generated 6.91 lakhs satellite data products. 51744 data 
products were disseminated through NRSC Data Centre and 97668 products 
through Bhuvan web service. The integrated Bhoonidhi data dissemination 
portal facilitating priced and open data was released during the NRSC user 
meet. We have ensured that the older version of the User ordering processing 
system (UOPS) and the new Ordering system @Bhoonidhi co-exist for 
sometime for smooth transition. 

The average number of hits to Bhuvan geoportal stood at 36.72 crores unique 
users with 17.25 lakhs in June, 2021. More than 30 lakh sq mm (90%) of 
LISS-4 MX full India mosaic for Bhuvan visualization (2019) is complete.  Tamil 
Nadu COVID Bed Geospatial-Intelligence application helped in tracking the beds 
through out Tamil Nadu. BHUVAN has provided services to MGNREGA, IWMP, 
NABARD, PM Gram Sadak Yojna, CMPDI and disaster management. The new 
version of the Bhuvan Lite is undergoing T&E with the user community.

NRSC has extended the technical support for the geological assessment on 
the recent Rishiganga flash flood (Feb 07, 2021) apart from DEM generation, 
volumetric analysis, satellite data interpretation, landslide dam stability 
evaluation & reconstruction of events and time stamping of events sequence. 
We monitored the cyclone Tauktae in Gujarat and the Yaas cyclone in Odisha 
for inundation. The flood hazard atlas of Bihar was released by Hon’ble Chief 
Secretary, Bihar state in a virtual meeting on Mar 03, 2021. The forest fire 
monitoring for Simlipal National Park & Wildlife Sanctuary in addition to 2160 
forest fire alerts across the country were provided. The NDEM Ver 4.0 is 
released by  Union Home Secretary, Shri Ajay Kumar Bhalla, IAS, on May 21, 
2021.

The continuous internal and the external surveillance audits ensure our vision 
of supplying quality data products through standardized production process 
and management. I am happy to note that NRSC has been at the forefront 
of promoting ideas generation and knowledge sharing through its Knowledge 
Exchange, Ideation, Expert lectures and Azadi Ka Amrut Mahotsav programs. 

We are making all possible efforts to vaccinate our employees and their 
families to build a safe working environment in the office and to minimize the 
health impacts of the COVID-19. I wish you all happy days ahead.
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lHkh ikBdksa dks gkfnZd 'kqHkdkeuk,aA dksfoM-19 egkekjh dh nwljh ygj ,uvkj,llh 

LVkQ ds fy, ubZ pqukSfr;ksa ds lkFk vkbZ ftlesa geus vius ,d lkFkh rFkk dqN 

lsokfuo`Ùk lkfFk;ksa dks rks [kks;k gh lkFk gh muds ifjokj ds lnL; Hkh blds f”kdkj 

gq,A mu ifjokj ds lnL;ksa ds çfr eSa xgjh laosnuk çdV djrk gwaA vk”kk gS fd 

vkxs gesa ,d vPNk dksfoM eqä ekgkSy ns[kus dks feysxkA

foijhr ifjfLFkfr;ksa ds ckotnw] ¼i½ geus ç{ksi.k ds ckn ds çpkyuksa ds nkSjku 
vestksfu;ka vfHk;ku dks leFkZu fn;k ¼ii½ vkbZ,ethbZvks,l] “kknuxj esa dkVksZlSV&3
ds,&cSaM ds vkadM+k vtZu dh rS;kjh dh ¼iii½ thlSV-17 mixzg ds 24/7 lapkyu     

}kjk vkWVks&VªSfdax J`a[kyk dk lQyrkiwoZd ewY;kadu fd;k vkSj ¼iv½ EOS03 ç{ksi.k 
dh rS;kjh ds Hkkx ds :i esa vkadM+k fu;kstu] vf/kxzg.k vkSj çlaLdj.k dh fn”kk 

esa flLVe Lrj dh tk¡p dks lQyrkiwoZd iwjk fd;kA

gekjs dsUæ esa 15519 mixzg çektksaZ ds lkFk vkadM+k vf/kxzg.k dh n{krk 99.92% Fkh] tgka geus 

6.91 yk[k mixzg vkadM+s mRikn rS;kj fd,A ,uvkj,llh vkadM+k dsUæ }kjk 51744 vkadM+s 

mRikn rFkk 97668 mRiknksa dk forj.k Hkqou osc lsokvksa }kjk fd;k x;kA ,dh—r Hkwfuf/k dk 

foekspu ,uvkj,llh ç;ksäk cSBd ds nkSjku vkadM+k ewY; ;qä rFkk vksiu vkadM+ksa ds forj.k 

ds fy, iksVZy ds :i esa miyC/k djk;k x;kA geus lqfuf”pr fd;k gS fd ;wtj vkWMZfjax çkslsflax 

flLVe ¼;wvksih,l½ dk iqjkuk laLdj.k vkSj u;k vkWMZfjax flLVe @ Hkwfuf/k dqN le; ds fy, 

lqpk: varj.k ds fy, lg&vfLrRo esa gSA

Hkqou ft;ksiksVZy ij twu] 2021 esa vkSlru 36.72 djksM+ fgV ntZ fd, x, ftlds varxZr 

fo”ks’k mi;ksxdrkZvksa dh vkSlr la[;k 17.25 yk[k jghA Hkqou fotqvykbtss”ku ds fy, laiw.kZ 

Hkkjr dks vko`Ùk djrs gq, fyl-4 ,e,Dl ls 30 yk[k oxZ fd-eh- ls vf/kd (90%) dk ekstSd 
rS;kj djus dk dke iwjk fd;k x;kA rfeyukMq dksfoM csM ft;ksLisf”k;y&baVsfytsal ,fIyds”ku us 

laiw.kZ rfeyukMq esa csM VªSd djus esa enn dhA Hkqou us eujsxk] vkbZMCY;w,eih] ukckMZ] ih,e 

xzke lM+d ;kstuk] lh,eihMhvkbZ vkSj vkink çca/ku dks lsok,a çnku dh gSaA Hkqou ykbV dk 

u;k laLdj.k mi;ksxdrkZ leqnk; ds lkFk Vh ,aM bZ ls xqtj jgk gSA

,uvkj,llh us _f”kkxaxk ¶yS”k ¶yM ¼07 Qjojh] 2021½ ij HkwoSKkfud ewY;kadu ds fy, 
rduhdh lgk;rk ds vykok MhbZ,e tuu] vk;rfud fo”ys"k.k] mixzg MsVk O;k[;k] HkwL[kyu 

cka/k fLFkjrk ewY;kadu vkSj ?kVukvksa ds iqufuZekZ.k vkSj ?kVukvksa ds vuqØe ds le; dh gky gh 

esa tkudkjh çnku dh gSA geus xqtjkr esa pØokr rkmrs vkSj vksfM”kk esa ;kl pØokr  }kjk 

vkbZ ck< dh fuxjkuh dhA 03 ekpZ] 2021 dks ekuuh; eq[; lfpo] fcgkj jkT; }kjk fcgkj esa 
ck<+ ds tksf[ke okyk ,Vyl vkHkklh cSBd esa tkjh fd;k x;kA fleyhiky jk"Vªh; m|ku vkSj 

oU;tho vHk;kj.; ds fy, taxy dh vkx dh fuxjkuh ds vykok ns”k Hkj esa 2160 taxy dh 
vkx dh psrkouh çnku dh xbZA dsaæh; x`g lfpo] Jh vt; dqekj HkYyk] vkbZ,,l] }kjk 21
ebZ] 2021 dks ,uMhbZ,e çk:i 4.0 tkjh fd;k x;kA

fujarj vkarfjd vkSj ckgjh fuxjkuh vkWfMV ekudh—r mRiknu çfØ;k vkSj çca/ku ds ek/;e ls 

xq.koÙkk ;qä vkadM+s mRiknksa dh vkiwfrZ ds gekjs –f"Vdks.k dks lqfuf’pr djrs gSaA eq>s ;g tkudj 

[kq”kh gks jgh gS fd ,uvkj,llh vius Kku ds vknku çnku] fopkj] fo”ks"kK O;k[;ku vkSj 

vktknh dk ve`r egksRlo dk;ZØeksa ds ek/;e ls fopkjksa ds l`tu vkSj Kku ds vknku&çnku 

dks c<+kok nsus esa lcls vkxs jgk gSA

dk;kZy; esa ,d lqjf{kr dk;Z djus ;ksX; okrkoj.k rS;kj djus rFkk dksfoM-19 ds çHkkoksa ls 
LokLF; lacaf/kr leL;kvksa dks de djus dh fn”kk esa ge vius lHkh deZpkfj;ksa rFkk muds 

ifjokj ds lnL;ksa dks oSDlhu fnyokus ds lHkh laHko ç;kl dj jgs gSaA eSa vkidks Hkkoh vPNs 

fnuksa dh 'kqqHkdkeuk,a nsrk gwaA

MkW. jkt dqekj, funs’kd, ,uvkj,llh
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According to reports by India Meteorological Department (IMD), 
the average temperatures observed pan-India for April 2022 was 
35.05 degrees, which was the fourth highest in 122 years. The 
high temperatures in March and April (2022), were attributed to 
“continuously scanty rainfall activity”. Western Himalayas receive 
snow fall from moisture carried by western disturbances. This 
year (2022), North India witnessed six western disturbances, but 
they were mostly feeble and moved across the higher parts of the 
Himalayas.

The Suomi-NPP Visible Infrared Imaging Radiometer Suite (VIIRS) 
satellite derived daily Snow Cover Area (SCA) covering Himalayan 
river basin catchments show that the SCA has reduced from early 
March to April in 2022 by 70%, 57%, 45% and 78% respectively 
in Jhelum, Sutlej, Alaknanda and Teesta basins located in Indus, 
Ganga and Brahmaputra river systems (Figure 1.1). Figure 1.2 
depicts the same using Sentinel 2-MSI FCC images.

Figure 1.3 shows the mean air temperature of three IMD Automatic 
Weather Stations (AWS) (Gulmarg, Pahalgam and Anantnag) 
located in Jhelum basin, which indicate consistently higher 
temperatures from March 2022 compared to that of 2021. Snow 
Land Surface Temperaturee (LST) also shows similar trends as 
that of air temperature.

The spatial snowmelt rate computed by Energy Balance model 
indicated higher snowmelt rates in late March and April 2022 when 
compared with 2021 in Indus and Ganga basins. 

Figure 1.4a-d indicate higher snowmelt rates in March 2022 

fp= 1.1: 2021 vkSj  2022 ds ekpZ] vçSy vkSj ebZ eghuksa esa >sye] lryt] vyduank vkSj rhLrk csflu esa fge-vkoj.k {ks= dh xfr’khyrkA 
ekpZ 1: 2022 esa SCA ekpZ 2021 dh rqyuk esa vf/kd gSA

Figure1.1: Snowcover Area dynamics in Jhelum, Sutlej, Alaknanda and Teesta basins in March, April and May months of 2021 and 2022. 
SCA in Mar 2022 is higher compared to that in Mar 2021.

2022 esa rkieku folaxfr vkSj fgeky;h cQZ ds vkoj.k ij bldk çHkko 
Temperature Anomaly in 2022 and it’s effect on Himalayan Snow Cover1

Hkkjr ekSle-foKku foHkkx ¼IMD½ dh fjiksVZ ds vuqlkj] vçSy 2022 
esa iwjs Hkkjr esa vkSlr rkieku 35.05 fMxzh Fkk] tks 122 o”kksaZ esa pkSFkk 
lcls vf/kd FkkA ekpZ vkSj vçSy esa mPp rkieku dk dkj.k ^^yxkrkj 
de o”kkZ xfrfof/k” dks crk;k x;kA if’peh fgeky; {ks= esa if’peh 
fo{kksHk }kjk ys tkus okyh ueh ls fgeikr gksrk gSA bl o”kZ ¼2022½] 
mÙkj Hkkjr esa Ng if’peh fo{kksHk ns[ks x,] ysfdu os T;knkrj detksj 
Fks vkSj fgeky; ds Åaps fgLlksa esa pys x,A

lqvkseh-,uihih –’; vojä fcEcu jsfM;ksekih lwV (VIIRS) mixzg ls 
nSfud fge-vkoj.k {ks= (SCA) çkIr fd;k x;k gS] tks fgeky;h unh 
csflu dSpesaV dks doj djrk gS] ;g n’kkZrk gS fd SCA ekpZ dh ‘kq#vkr 
ls vçSy 2022 rd fla/kq] xaxk vkSj czãiq= unh ç.kkfy;ksa esa fLFkr 
>sye] lryt] vyduank vkSj rhLrk csflu esa Øe’k% 70%, 57%, 45% 
vkSj 78% de gks x;k gS ¼fp=-1.1½A bls fp=-1.2 esa lsUVhuy 2-MSI 
FCC Nfo;ksa dk mi;ksx djds n’kkZ;k x;k gSA

fp=-1.3: >sye csflu esa fLFkr rhu IMD Lopkfyr ekSle LVs’kuksa ¼AWS½ 
¼xqyexZ] igyxke vkSj vuarukx½ ds vkSlr gok ds rkieku dks n’kkZrk 
gS] tks 2021 dh rqyuk esa ekpZ 2022 ls yxkrkj mPp rkieku dk 
ladsr nsrk gSA fge Hkw-lrg rkieku ¼LST½ Hkh gok ds rkieku ds leku 
#>ku fn[kkrk gSA 

ÅtkZ larqyu e‚My }kjk x.kuk dh xbZ LFkkfud fgeikr nj us fla/kq vkSj 
xaxk ?kkfV;ksa esa 2021 dh rqyuk esa ekpZ ds var vkSj vçSy 2022 esa mPp 
fgeikr nj dk ladsr fn;kA 

fp= 1-4,-Mh ekpZ 2022 esa 2021 dh rqyuk esa mPp fgeikr nj dks 
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fp=1-3: AWS IMD LVs”kuksa us ekpZ ds nwljs i[kokM+s ls 2022 esa >sye csflu esa xqyexZ] igyxke vkSj vuarukx esa rkieku yxkrkj vf/kd fn[kk;k gSA
Figure1.3: AWS IMD stations show temperatures over Gulmarg, Pahalgam and Anantnag in Jhelum basin as consistently higher in 2022, 

from second fortnight of March.

fp=1-2: esa lsUVhuy-2 cgqo.kZØeh midj.k (MSI) FCC (SWIR, NIR vkSj jsM pSuy½ n”kkZrk gS fd 17 ekpZ] 27 ekpZ] 11 vçSy vkSj 26 vçSy 2021 dh lacaf/kr rkjh[kksa 
ij HkkxhjFkh csflu ds dqN fgLlksa esa cQZ ls <ds {ks= esa cnyko ik, x, ¼Åij jks½ vkSj 2022 ¼uhps jks½A

Figure1.2: Sentinel-2 Multispectral Instrument (MSI) FCC (SWIR, NIR and Red channels) images showing snow cover area variations in parts of Bhagirathi 
basin on corresponding dates of 17th Mar, 27th Mar, 11th Apr and 26th Apr of 2021 (Top row) and 2022 (Bottom row). 

fVIi.kh% 17 ekpZ 2022 dks 17 ekpZ 2021 dh rqyuk esa vf/kd SCA gS] tcfd SCA] 26 vçSy 2022 dh rqyuk esa] 26 vçSy 2022 dks  SCA ls de gSA ekpZ 2022 dh 
“kq#vkr rd mPp fgeikr vkSj ekpZ ds var ls detksj if”peh fo{kksHk vkSj mPp rkieku ds dkj.k] cQZ ds vkoj.k {ks= dk {kj.k rst gks x;k gSA

Note: 17th Mar 2022 has more SCA compared to 17th Mar 2021, while SCA on 26th Apr 2022 is lower than SCA on 26th Apr 2021. Due to higher snow pre-
cipitation till early March 2022 and weaker Western Disturbance and higher temperatures from late March, the snow cover area depletion has accelerated.

bafxr djrk gS] fo’ks”k :i ls fla/kq vkSj xaxk unh ç.kkfy;ksa ds ?kkfV;ksa dh 
fupyh ÅapkbZ esaA fp= 1-4ch ,oa 1-4Mh vçSy 2022 esa 2021 dh rqyuk 
esa vf/kd ÅapkbZ esa mPp fgeikr nj dks bafxr djrk gSA ekpZ eghus esa 
Rofjr fgeikr ds ifj.kke Lo:i de ÅapkbZ ij ,llh, vuqifLFkr gSA

fp=-1.5: vuqekfur lkIrkfgd fge xyu viokg ek=k esa çfr’kr ifjorZu 
fn[kkrk gS] tks ekpZ ds igys lIrkg ls c<+dj ekpZ ds pkSFks lIrkg rd 
c<+ x;k] ebZ ds rhljs lIrkg rd /khjs-/khjs de gks x;kA

than in 2021, particularly in lower elevations of basins of Indus 
and Ganga river systems. Figure-1.4b and 1.4d indicate higher 
snowmelt rates in higher elevations in April 2022 than in 2021. 
Accelerated snowmelt in March month resulted in absence of SCA 
at lower elevations.

Figure-1.5 shows the percentage changes in estimated weekly 
snowmelt runoff volumes, which increased from first week to 
fourth week of March, reducing gradually by third week of May.
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fp= 1.4a-d: fla/kq vkSj xaxk csflu esa ekpZ vkSj vçSy 2021 vkSj 2022 ds chp ekfld LFkkfud fgexyu nj esa çfr”kr ¼%½ ifjorZuA 
uksV% mu {ks=ksa esa udkjkRed (%) ifjorZu ns[kk x;k gS tgka 2021 esa cQZ dk vkoj.k ekStwn gS] ysfdu 2022 esa vuqifLFkr gSA

Figure 1.4a-d: Percentage (%) change in monthly spatial snowmelt rate between March and April, 2021 and 2022 in Indus and Ganga Basins. 
Note: Negative % change is noticed in the low elevation regions where snow cover is present in 2021 but absent in 2022.

fp=1-5: >sye] lryt ¼fla/kq unh ç.kkyh½] vyduank ¼xaxk unh ç.kkyh½ vkSj rhLrk ¼czãiq= unh ç.kkyh½ ds ?kkfV;ksa esa rhLrk csflu ds lkFk vuqekfur lkIrkfgd 

fge xyu dh ek=k fHkUurk esa çfr”kr ifjorZuA rhLrk csflu dh rqyuk esa >sye] lryt vkSj vyduank ?kkfV;ksa esa fgeikr dh ek=k esa o`f) vf/kd Li’V gSA
Figure1.5: Percent change in estimated weekly snowmelt volume variations at the basins of Jhelum (Indus river system), Sutlej (Indus river system), 
Alaknanda (Ganga river system) and Teesta (Brahmaputra river system). The increase in snowmelt volume is more pronounced in Jhelum, Sutlej & 

Alaknanda basins in comparison with Teesta basin.

1.4a 1.4b

1.4c 1.4d
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The north-Indian states of Punjab, Haryana, Uttar Pradesh 
and Bihar follow the rice-wheat cropping system in kharif-rabi 
seasons. Increased mechanization results in large paddy crop 
biomass left in the fields in the form of straw and stubble during 
the post-kharif months of Oct-Nov. This, coupled with the present 
scenario of mandatory transplantation of paddy only after mid-
June, leaves the farmer with a very narrow time window to clear 
the fields in preparation for the next crop, mainly wheat. Burning 
this post-harvest paddy residue is a quick, convenient and low-
cost option to the farmer. This practice is rampant in these states, 
contributing not only significant amount of aerosols, particulate 
matter and greenhouse gases in the atmosphere, but also causing 
photochemical smog and respiratory illnesses. 

Several measures are being taken by the Government towards 
reducing and limiting the burning episodes, including incentivizing 
the farmers. Yet, the burning events continue. Spatial information 
of stubble burnt area and its dynamics is a key requirement for 
monitoring, assessing and planning preventive measures.

Burnt area assessment is fairly well understood and quantified 
using standard methods from optical remote sensing datasets 
covering Short Wave Infra Red (SWIR) and Near Infra Red (NIR) 
regions. However, the requirement is of daily/real time assessment 
of the area burnt and its progression. Near real time satellite based 
detection of active fire locations is being done from MODIS and 
Suomi-NPP VIIRS, and is available on ISRO’s geo-portal Bhuvan. 
However, these observations are only indicative of stubble burning 
fires, and do not quantify the actual burnt area. Hence, in the 
present study, a field-level quantification of the actual burnt areas 
and its weekly/fortnightly progression has been done in Punjab for 
2021-22 kharif season.

2
mÙkj-Hkkjrh; jkT; iatkc] gfj;k.kk] mÙkj çns’k vkSj fcgkj esa [kjhQ-jch 
ds ekSle esa pkoy-xsgwa Qly ç.kkyh dk ikyu djrs gSaA e’khuhdj.k 
esa o`f) ds ifj.kkeLo:i [kjhQ eghuksa ds ckn vDVwcj-uoacj ds nkSjku 
[ksrksa esa iqvky vkSj BwaB ds :i esa /kku dh Qly ds ck;ksekl esa o`f) 
gqbZ gSA fdlku dks vxyh Qly] eq[; :i ls xsgwa dh rS;kjh ds fy, 
[ksrksa dks lkQ djus ds fy, cgqr gh de le; feyrk gSA Qly dVkbZ 
ds ckn /kku ds vo’ks”kksa ¼ijkyh½ dks tykuk fdlku ds fy, rst] lqfo/kk 
tud vkSj de-ykxr okyk fodYi gSA bu jkT;ksa esa ;g çFkk cM+s iSekus 
ij gS] tks u dsoy ok;qeaMy esa cM+h ek=k esa ,jkslksy] d.kkdkj inkFkZ 
¼ikfVZdqysV eSVj½ vkSj xzhugkml xSlksa dks c<+krh gS] cfYd QksVks-dsfedy 
Leksx vkSj ’olu laca/kh chekfj;ksa dk Hkh dkj.k curh gSA

tykus dh bu ?kVukvksa dks de vkSj lhfer djus dh fn’kk esa ljdkj 
dbZ dne mBk jgh gS ftlesa fdlkuksa dks çksRlkgu ds dbZ mik; fd, 
tk jgs gSaA fQj Hkh tykus dh ?kVuk,a tkjh gSaA ijkyh tyk, x, {ks= dh 
LFkkfud tkudkjh vkSj mldh ifjorZu’khyrk bldh fuxjkuh] ewY;kadu 
vkSj fuokjd mik;ksa dh ;kstuk cukus ds fy, ,d egRoiw.kZ tkudkjh gSA

y?kq rjax vojä ¼SWIR½ vkSj fudV vojä ¼NIR½ çdk’kh; lqnwj 
laosnu MsVklsV ls loZLohd`r fof/k;ksa dk mi;ksx djds tys gq, {ks= 
dk vkdyu dkQh vPNh rjg ls le>k vkSj ifjekf.kr fd;k x;k gSA 
rFkkfi] tys gq, {ks= vkSj mldh çxfr ds nSfud/okLrfod le; ds 
vkdyu dh vko’;drk gSA MODIS vkSj Suomi-NPP VIIRS ls lfØ; 
vfXu LFkkuksa dk okLrfod-dky igpku }kjk irk yxk;k tk jgk gS] 
vkSj ;g bljks ds Hkw-iksVZy Hkqou ij miyC/k gSA gkyk¡fd ;s voyksdu 
dsoy ijkyh dh vkx ds ladsr gSa] vkSj okLrfod tys gq, {ks= dh ek=k    
fu/kkZfjr ugha djrs gSaA blfy, orZeku v/;;u esa] 2021-22 [kjhQ 
ekSle ds fy, iatkc esa okLrfod tys gq, {ks=ksa vkSj bldh lkIrkfgd 
/ ikf{kd çxfr dk {ks=-Lrjh; ifjek.khdj.k fd;k x;k gSA

iatkc esa /kku dh ijkyh tyk, x, {ks=ksa dk mixzg vk/kkfjr vkdyu
Satellite-based assessment of paddy stubble burnt areas in Punjab

fp= 2-1: lsafVuy-2 ls fn[kkbZ nsus okyh —f”k vkx vkSj /kqvka
Figure 2.1:  Agricultural fires & smoke seen from Sentinel-2

fp= 2-2: tys gq, {ks=ksa dh çxfr ds ekufp=.k ds fy, dk;Zç.kkyh
Figure 2.2: Methodology for mapping the progression of burnt areas



7


Pixel 2 

People

The state of Punjab contributes about 60% of the wheat and 40% 
of the rice to the central pool. The cropping intensity is high at 
190%. Paddy is the dominating kharif crop, occupying about 
89% of the kharif cropped area. The total area under rice crop in 
Punjab for 2021 kharif season was mapped using 12-day interval 
Sentinel-1 VH datasets of 10 m resolution. The period May 15 to 
Sep 15 covers the full kharif rice season in the state - from field 
preparation and transplantation to senescence and harvesting. 
The unique temporal backscatter response of the rice crop was 
used to delineate the kharif rice pixels using decision rule based 
classification. 

The multispectral Sentinel-2A/2B data offers 5-day interval data 
with 10m/20m spatial resolution, along with NIR and two SWIR 
bands. This combination works well for mapping and monitoring 
the progression of post-harvest stubble burning at field level. 
Temporal images from Oct 1 to Nov 30, 2021 cover most of the 
stubble burning events post harvesting (Fig.2.1). 

There are several indices that have been used to map the agricultural 
burnt areas. Most of them employ a combination of NIR and SWIR 
bands. While NIR indicates plant vigor, the SWIR band is moisture-
sensitive. In this study, the temporal progression of burnt areas 
was compared for five different burn indices (Table-1). 

Of these, the MIRBI (SWIR1-1610 nm, SWIR2-2190 nm) 
demonstrated maximum sensitivity in detecting the occurrence of 
burning event as well as in capturing the burnt area when compared 
to BAI index. The other indices demonstrated little separability 
between un-burnt stubble and burnt areas. The methodology is 
presented in Fig. 2.2.

As seen from the temporal profile, the burning event causes a 
significant positive change in the MIRBI index value, which can be 
tracked to map the progression of burning (Fig. 2.3).  

Of the 29.13 Lakh ha kharif rice area, about 16.21 Lakh ha of 
stubble was burnt in the fields, amounting to 56% of the total rice 
area in Punjab (till Nov 30, 2021). In Firozpur, Sangrur and Barnala 
districts, over 75% of rice stubble area had been burnt (Fig. 2.4).

In conclusion, the MIRBI index with two SWIR bands has 
demonstrated maximum sensitivity for detecting and capturing 
burnt area signature from rice residue burning. The methodology 
can be automated and operationalised for timely, regular and 
continuous monitoring of the burnt area progression, for 
appropriate decision making.

iatkc jkT; dsaæh; iwy esa yxHkx 60% xsgwa vkSj 40% pkoy dk ;ksxnku 
nsrk gSA Qly dh l?kurk 190% gSA ;gka /kku çeq[k [kjhQ Qly gS] 
tks [kjhQ Qly {ks= ds yxHkx 89% fgLls ij mxkbZ tkrh gSA o”kZ 
2021 [kjhQ ekSle ds fy, iatkc esa pkoy dh Qly ds dqy {ks=Qy 
dks 10 ehVj foHksnu {kerk ds 12-fnolh; varjky okys lsUVhuy-1 VH 
MsVklsV dk mi;ksx djds ekufpf=r fd;k x;kA 15 ebZ ls 15 flracj 
dh vof/k jkT; esa iw.kZ [kjhQ pkoy ds ekSle dks doj djrh gS] 
ftlesa [ksr dh rS;kjh vkSj jksikbZ ls ysdj Qly ds idus vkSj dVkbZ 
‘kkfey gSA pkoy dh Qly dh fof’k”Vdkfyd cSdLdSVj çfrfØ;k dk 
mi;ksx fu.kZ; fu;e-vk/kkfjr oxhZdj.k djds [kjhQ pkoy fiDly dks 
lhekafdr djus ds fy, fd;k x;k FkkA

cgq-o.kZØeh lsafVuy-2,/2ch MsVk NIR vkSj nks SWIR cSaM ds lkFk 10m/20m 
LFkkfud foHksnu ds lkFk 5-fnolh; varjky MsVk çnku djrk gSA ;g 
la;kstu [ksr Lrj ij Qly dVkbZ ds ckn ijkyh tykus dh çxfr dk 
ekufp=.k vkSj fuxjkuh ds fy, vPNh rjg ls dke djrk gSA 1 vDVwcj 
ls 30 uoacj]  2021 rd dh dkfyd fcac] Qly dVkbZ ds ckn dh 
vf/kdka’k ijkyh tykus dh ?kVukvksa dks doj djrh gSa ¼fp= 2.1½A

,sls dbZ lwpdkad gSa ftudk mi;ksx —f”k Toyu {ks=ksa dk ekufp=.k djus ds 
fy, fd;k x;k gSA muesa ls vf/kdka’k NIR vkSj SWIR cSaM ds la;kstu dks 
fu;ksftr djrs gSaA tcfd NIR ikS/ks dh gjhfrek dks bafxr djrk gS] SWIR cSaM 
ueh ds çfr laosnu’khy gSA bl v/;;u esa ikap vyx Toyu lwpdkad }kjk 
tys gq, {ks=ksa dh dkfyd çxfr dh rqyuk dh xbZ ¼rkfydk-1½A 

buesa ls MIRBI (SWIR1 - 1610 nm, SWIR2 - 2190 nm) us Toyu dh 
?kVuk dk irk yxkus ds lkFk-lkFk BAI lwpdkad dh rqyuk esa Tofyr 
{ks= dks doj djus esa vf/kdre laosnu’khyrk dk çn’kZu fd;kA vU; 
lwpdkadksa esa tys gq, {ks=ksa vkSj fcuk tyk, BwaBds chp cgqr de varj 
fn[kk gSA dk;Zç.kkyh fp= 2.2 esa çLrqr dh xbZ gSA 

tSlk fd dkfyd çksQkby ls ns[kk x;k gS] Toyu ?kVuk MIRBI lwpdkad 
esa ,d fof’k”V ldkjkRed cnyko fn[krk gS] ftls Toyu dh çxfr dks 
ekufpf=r djus ds fy, vuqxeu ¼VªSd½ fd;k tk ldrk gS ¼fp= 2.3½A 

29.13 yk[k gsDVs;j [kjhQ pkoy {ks= esa ls yxHkx 16.21 yk[k gsDVs;j 
ijkyh dks [ksrksa esa tyk fn;k x;k Fkk] tks iatkc esa dqy pkoy {ks= dk 
56% ¼30 uoacj] 2021 rd½ FkkA fQjkstiqj] lax:j vkSj cjukyk ftyksa 
esa pkoy dh Bw¡Bksa dk 75% ls vf/kd fgLlk tyk;k ¼fp= 2.4½x;kA 

fu”d”kZ ;s gS fd nks SWIR cSaMksa okyslkFk MIRBI lwpdkad us pkoy ds 
vo’ks”kksa dks tyk, gq, {ks= dh igpku esa vf/kdre lVhdrk dk çn’kZu 
fd;k gSA mfpr fu.kZ; ysus ds fy, tys gq, {ks= dk fu;fer vkSj le; 
ij fujarj fuxjkuh ds fy, dk;Zç.kkyh dks Lopkfyr vkSj ifjpkfyr 
fd;k tk ldrk gSA

lwpdkad Index lehdj.k Equation

e/; vojDr Toyu lwpdkad 
Mid Infrared Burn Index (MIRBI) 

MIRBI = 10*SWIR2–9.8*SWIR1 + 2)

lkekU;hÑr varj ueh lwpdkad 
Normalized Difference Moisture Index (NDMI) 

NDMI =(NIR – SWIR1)/(NIR + SWIR1) 

lkekU;hÑr Toyu vuqikr 
Normalized Burn Ratio (NBR) 

NBR = (NIR – SWIR2)/(NIR + SWIR2) 

lkekU;hÑr varj ouLifr lwpdkad 
Normalized Difference Vegetation Index (NDVI) 

NDVI = (NIR – R)/(NIR + R)

Toyu {ks= lwpdkad Burn Area Index (BAI) BAI = 1 / [(0.1 – R)2 + (0.06 – NIR)2] 

lkj.kh -1 fofHkUu Toyu lwpdkad dk ewY;kadu  Table-1 Different burn indices evaluated
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fp= 2-3: tys gq, {ks= dh çxfr fn[kkrs gq, MIRBI dh çfrfØ;k
Figure 2.3: Temporal response of MIRBI showing burnt 

area progression fp= 2-4: tys gq, {ks= dh çxfr ¼e/; vDVwcj ls uoacj var] 2021½
Figure 2.4: Burnt area progression (mid-Oct to Nov end, 2021)

11 ¡ò®´É®Ò, 2022 EòÉä +vªÉIÉ, <ºÉ®Éä uÉ®É ¦ÉÚÊxÉÊvÉ 

Ê´Éº]É EòÉ Ê´É¨ÉÉäSÉxÉ ÊEòªÉÉ MÉªÉÉ*

Bhoonidhi VISTA  was released by 
Chairman, ISRO  on 11th February, 2022 

¦ÉÙ´ÉxÉ ±ÉÉ<] +Éè® ¦ÉÙ´ÉxÉ Ê´ÉEòÒ BÊ{±ÉEòä¶ÉxÉ EòÉ 
Ê´É¨ÉÉäSÉxÉ +vªÉIÉ, <ºÉ®Éä  uÉ®É 
11 ¡ò®´É®Ò, 2022 ÊEòªÉÉ 

 Bhuvan Lite and Bhuvan Wiki Applications 
were released by Chairman, ISRO on

 11th February, 2022

SÉ®hÉ II, |ÉÊ¶ÉIÉhÉ +Éè® VÉxÉ ºÉÆ{ÉEòÇ 
¦É´ÉxÉ EòÉ =nÂPÉÉ]xÉ +vªÉIÉ, <ºÉ®Éä  
uÉ®É 11 ¡ò®´É®Ò, 2022 EòÉä ÊEòªÉÉ 
MÉªÉÉ* SÉ®hÉ II, |ÉÊ¶ÉIÉhÉ +Éè® VÉxÉ 
ºÉÆ{ÉEòÇ ¦É´ÉxÉ EòÉ =nÂPÉÉ]xÉ +vªÉIÉ, 
<ºÉ®Éä  uÉ®É 11 ¡ò®´É®Ò, 2022 

EòÉä ÊEòªÉÉ MÉªÉÉ*  
Phase II, Training & 

Outreach building was 
inaugurated by Chairman, 

ISRO on 11th February, 
2022

BBºÉ-8 BÆ]ÒxÉÉ EòÉ =nÂPÉÉ]xÉ +vªÉIÉ, <ºÉ®Éä uÉ®É 
25 ¡ò®´É®Ò, 2022 EòÉä ÊEòªÉÉ MÉªÉÉ *

AS - 8 Antenna was inaugurated by 
Chairman, ISRO on 25th February, 2022

bÉ]É ºÉäÆ]® Ê´ÉºiÉÉ® EòÉ =nÂPÉÉ]xÉ 25 ¡ò®´É®Ò, 
2022 EòÉä +vªÉIÉ, <ºÉ®Éä uÉ®É ÊEòªÉÉ MÉªÉÉ*

Data Centre extension was inaugurated by 
Chairman, ISRO on 25th February, 2022
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Agroforestry is an intensive land management system, with 
intentional integration of woody perennials into crop and animal 
farming systems to create environmental, economic, and social 
benefits. Though India was the first country to adopt a National 
Agroforestry Policy (NAP), several bottlenecks exist in its 
implementation. Current study has been carried out by Regional 
Centres of NRSC, with RRSC-South, Bengaluru as the lead 
centre. This is a unique study initiated at the behest of National 
Rainfed Area Authority (NRAA), funded by Food and Agriculture 
Organization, UN and executed by NRSC under Technical 
Cooperation Programme covering 06 diverse study areas spread 
across different agro-ecological regions of India. Major objective of 
study was to generate agroforestry maps for 6 pilot study districts 
and its spatial extent. Dharwad & Hassan (Karnataka), Sitapur 
(UP), Yamunanagar (Haryana), Bilara (Jodhpur, Rajasthan), Jorhat 
(Assam) were chosen as study areas.

In-season ground truth information along with geotagged photos 
were collected in association with respective State Forest 
Departments, collecting 1,767 GT samples in six study areas. 
Multi-class training samples covering different horticulture 
plantations, individual trees, other Trees Outside Forests and built-
up classes were created. These training samples were inputs for 
development of DL models for semantic segmentation. About 
12,628 VHRS images chips and corresponding labelled training 
samples (256 x 256 pixels) were extracted in raster format for its 
use in Python and MATLAB based DL models. 

Convolutional Neural Networks (CNN) with U-Net and ResNet 
architecture, pre-trained with ImageNet data, was used for 
semantic segmentation. Major tree components of agroforestry 
systems viz., horticulture plantations (mango, coconut) and 
commercial plantations (coffee, tea etc.), other trees outside 
forest and individual trees on farmland were spatially derived 
using VHRS data with DL. Validation accuracies of the model 
ranged from 91.73 to 97.96% indicating good performance of DL 
model for classification of VHRS images. Outputs of DL have been 
integrated with harmonized Land Use Land Cover map at 1:10,000 
scale (existing Legacy database) to arrive at final agroforestry map 
with 9-15 LULC classes depending on diversity of agroforestry 
systems. Accuracy of agroforestry-based land use map ranged 
from 83.14 to 93.26%.  

Integrated Agroforestry land use systems map for Hassan district 
in Karnataka state (with 14 classes) is depicted in Fig. 3.1. Hassan 
district represents diverse agroforestry systems with wide variety 
of plantations. The district already has a significant presence 
of various components of agroforestry in the district. Thus, 
different agroforestry systems cumulatively account for almost 
one-third of Geographical Area of the district. Both commercial 
plantations like coffee and tea as well as horticulture plantations 
like coconut and arecanut is predominantly cultivated in the 
district. Major agroforestry systems existing can be summarized 

vfr mPp&foHksnu mixzg ¼oh,pvkj,l½fcacksa vkSj d`f=e cqf) ¼,vkbZ½ ds mi;ksx ls d`f”k&okfudh lalk/kuksa dh LFkkfud lwph

Spatial inventory of agroforestry resources using VHRS images and AI3
—f”kokfudh ,d xgu Hkwfe çca/ku ç.kkyh gS] ftlesa i;kZoj.kh;] vkfFkZd 
vkSj lkekftd ykHk ds fy, Qly vkSj i’kq [ksrh ç.kkfy;ksa esa taxyh 
lnkcgkj ouLifr;ksa dks tkucw>dj ,dhdj.k fd;k tkrk gSA ;|fi] 
Hkkjr jk”Vªh; —f”k okfudh uhfr ¼,u,ih½ viukus okyk igyk ns’k Fkk] 
blds dk;kZUo;u esa dbZ ck/kk,a ekStwn gSaA orZeku v/;;u ,uvkj,llh 
ds {ks=h; dsaæksa }kjk fd;k x;k gS] ftlesa vkjvkj,llh-nf{k.k] csaxyq# 
çeq[k dsaæ gSA ;g jk”Vªh; o”kkZ flafpr {ks= çkf/kdj.k ¼,uvkj,,½ ds 
b’kkjs ij ‘kq: fd;k x;k ,d vuwBk v/;;u gS] ftls [kk| vkSj 
—f”k laxBu] la;qä jk”Vª }kjk foÙk-iksf”kr fd;k x;k gS vkSj rduhdh 
lg;ksx dk;ZØe ds rgr ,uvkj,llh }kjk fu”ikfnr fd;k x;k gS] 
ftlesa Hkkjr ds fofHkUu —f”k-ikfjfLFkfrd {ks=ksa esa QSys Ng fofo/k 
v/;;u {ks=ksa dks ‘kkfey fd;k x;k gSA v/;;u dk çeq[k mís’; 
6 çk;ksfxd v/;;u ftyksa vkSj blds LFkkfud foLrkj ds fy, —f”k 
okfudh ekufp= rS;kj djuk FkkA v/;;u {ks=ksa ds :i esa /kkjokM+ vkSj 
gklu ¼dukZVd½] lhrkiqj ¼;wih½] ;equkuxj ¼gfj;k.kk½] fcykjk ¼tks/kiqj] 
jktLFkku½] tksjgkV ¼vle½ dks pquk x;k FkkA

Ng v/;;u {ks=ksa esa lacaf/kr jkT; ou foHkkxksa ds lg;ksx ls ekSlekuqlkj 
okLrfod lwpuk,a ¼1,767 uewus½ ft;ksVSx dh xbZ rLohjksa ds lkFk ,d= 
dh xbZ FkhA fofHkUu ckxokuh o`{kkjksi.k] vyx-vyx isM+] ouksa ds ckgj 
vU; isM+ vkSj fufeZr oxksaZ dks doj djus okys cgq-Js.kh ds çf’k{k.k uewus 
cuk, x, FksA ;s çf’k{k.k uewus flesafVd lsxesaVs’ku ds fy, Mhi yfuaZx 
¼Mh,y½ e‚My ds fodkl gsrq buiqV FksA blds mi;ksx ds fy, yxHkx 
12,628 oh,pvkj,l fcEc fpIl vkSj lacaf/kr yscy çf’k{k.k uewus 
¼256 x 256 fiDly½ dks ik;Fku vkSj eSVySc vk/kkfjr Mh,y e‚My esa 
js[kkiqat çk:i esa rS;kj fd;k x;k FkkA

bestusV MsVk ds lkFk iwoZ-çf’kf{kr] ;w-usV vkSj jslusV vkfdZVsDpj ds 
lkFk d‚UoksY;q’kuy U;wjy usVodZ~l ¼lh,u,u½dks vFkZ foospuds fy, 
bLrseky fd;k x;kA —f”k okfudh ç.kkfy;ksa ds çeq[k o`{k ?kVd tSls] 
ckxokuh o`{kkjksi.k ¼vke] ukfj;y½ vkSj okf.kfT;d o`{kkjksi.k ¼d‚Qh] 
pk; vkfn½] taxy ds ckgj vU; isM+ vkSj [ksr ij vyx - vyx isM+ 
Mh,y ds lkFk oh,pvkj,l MsVk dk mi;ksx djds LFkkfud :i ls çkIr 
fd, x, FksA e‚My dh lR;kiu lVhdrk 91.73 ls 97.96% ds chp Fkh] 
tks oh,pvkj,l Nfo;ksa ds oxhZdj.k ds fy, Mh,y e‚My ds vPNs 
çn’kZu dks n’kkZrk gSA —f”k okfudh ç.kkyh dh fofo/krk ds vk/kkj ij 
9-15 ,y;w,ylh oxksaZ ds lkFk vafre —f”k okfudh ekufp= ij igqapus 
ds fy, Mh,y ds vkmViqV dks 1:10,000 Ldsy ¼ekStwnk ysxslh MsVkcsl½ 
ij lkeatL;iw.kZ Hkwfe mi;ksx Hkwfe doj ekufp= ds lkFk ,dh—r fd;k 
x;k gSA —f”k okfudh vk/kkfjr Hkwfe mi;ksx ekufp= dh ‘kq)rk 83.14 
ls 93.26% ds chp jghA

dukZVd jkT;ds gklu ftys esa ¼14 oxksaZ½ ds fy, ,dh—r —f”k okfudh 
Hkwfe mi;ksx ç.kkyh dk uD’kk fp= 3.1 esa n’kkZ;k x;k gSA gklu ftyk 
fofo/k çdkj ds o`{kkjksi.k ds lkFk fofo/k —f”k okfudh ç.kkfy;ksa dk 
çfrfuf/kRo djrk gSA ftys esa igys ls gh —f”k okfudh ds fofHkUu ?kVdksa 
dh egRoiw.kZ mifLFkfr gSA bl çdkj] fofHkUu —f”k okfudh ç.kkfy;k¡ 
dqy feykdj ftys ds HkkSxksfyd {ks= dk yxHkx ,d-frgkbZ fgLlk gSaA 
d‚Qh vkSj pk; tSls okf.kfT;d ckxkuksa ds lkFk-lkFk ukfj;y vkSj lqikjh 
tSls ckxokuh ckxkuksa dh [ksrh eq[; :i ls dh tkrh gSA çeq[k ekStwnk 
—f”k okfudh ç.kkfy;ka —f”k-ou-o/kZu vkSj ou-pkjkxkg gSaA gklu ftys 
dk ‘kq) cqokbZ {ks= 4.94 yk[k gsDVs;j] Qly Hkwfe {ks= 2.85 yk[k 
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as agri-silviculture, silvi-pastures. Net Sown Area of Hassan was 
estimated to be 4.94 lakh ha with Crop Land Area 2.85 Lakh ha, 
Coconut Plantations 1.29 Lakh ha, Coffee Plantation 0.67 lakh ha 
and Tea plantations 420 ha, Other Agriculture plantation 2607 ha, 
other tree components 9671 ha & Grasslands 24670 ha. 

Similarly, for all other 5 study areas, based on the region-specific 
agroforestry components, similar approach was followed for 
finalizing Integrated Agroforestry land use map. This study 
demonstrated the application of geospatial technology for mapping 
of agroforestry using Very High-Resolution Satellite imageries and 
Artificial Intelligence. This pilot study is a major step towards 
establishing geospatial procedure for scientific assessment of 
agroforestry systems. 

gsDVs;j] ukfj;y ds ckxku 1.29 yk[k gsDVs;j] d‚Qh ckxku 0.67 yk[k 
gsDVs;j vkSj pk; ckxku 420 gsDVs;j gksus dk vuqeku yxk;k x;k FkkA 
vU; —f”k o`{kkjksi.k 2607 gsDVs;j esa] vU; o`{k ?kVd 9671 gsDVs;j esa 
Fks] tcfd 24670 gsDVs;j ?kkl ds eSnku FksA

blh rjg] vU; ikap v/;;u {ks=ksa ds fy,] {ks=-fof’k”V —f”k okfudh 
?kVdksa ds vk/kkj ij ,dh—r —f”k okfudh Hkwfe mi;ksx ekufp= dks 
vafre :i nsus ds fy, leku –f”Vdks.k dk ikyu fd;k x;kA ;g 
v/;;u vfr mPp-foHksnu mixzg bestjh vkSj vkfVZfQf’k;y baVsfytsal 
dk mi;ksx djds —f”k okfudh ds ekufp=.k ds fy, Hkw-LFkkfud çkS|ksfxdh 
ds vuqç;ksx dks çnf’kZr djrk gSA ;g çk;ksfxd v/;;u —f”k okfudh 
ç.kkfy;ksa ds oSKkfud ewY;kadu ds fy, Hkw-LFkkfud çfØ;k LFkkfir djus 
dh fn’kk esa ,d cM+k dne gSA

Ø- l-
S. No. ikBîØe Course Title vof/k 

Duration
dk;ZØe 

Schedule
çf’k{k.k ek/;e

Mode of Training

1 lw{erjax lqnwj laosnu ,Iyhds’ku 
Microwave Remote Sensing Applications

5 days Aug 22-26, 2022 HkkSfrd 
Physical

2 eqä lzksr thvkbZ,l  
Open Source GIS

5 days Sept 5-9, 2022 HkkSfrd 
Physical

3

Hkw&LFkkfud çkS|ksfxdh vkSj vuqç;ksxksa dk ifjp; 
¼ch,l,Q ds fy, vuqdwfyr½
Introduction to Geospatial Technology & Applications 
(Customised for BSF)

10 days
Sept 12-23, 2022 

&
Nov 21 – Dec 1, 2022

HkkSfrd 
Physical

4 Hkqou voyksdu 
Bhuvan Overview

3 days
Sept 28-30, 2022

& 
Nov 9-11, 2022

osfcu‚j  
Webinar

5 lqnwj laosnu vkSj thvkbZ,l rduhfd;ka ¼,u,pih ds fy, vuqdwfyr½
Remote Sensing & GIS Technologies (Customised for NHP)

5 days Nov 14-18, 2022 HkkSfrd 
Physical

çLrkfor çf’k{k.k ikBîØe vkxLV ls fMlsacj 2022 rd 
The proposed training courses from August to December 2022

fp= 3-1: oh,pvkj,l fcacksa vkSj vkfVZfQf”;y baVsfytsalrduhd dk mi;ksx djrs gq, gklu ftyk] dukZVd dk —f”kokfudh Hkwfe mi;ksx ç.kkyh ekufp=
Figure 3.1. Integrated Agroforestry land use systems map for Hassan district, Karnataka using VHRS images and AI techniques
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UAVs/Drones are versatile platforms for rapid data collection, with 
miniaturized sensors, providing very high temporal and spatial 
resolution. Internet of Things (IoT) is a network of objects or sensors, 
called as things, which are interconnected through communication 
technologies for exchange of information to provide services. The 
data from IoT devices sensors is collected and further transmitted 
to cloud through gateway using communication protocols like IEEE 
802.11 (Wireless Fidelity-Wi-Fi), cellular networks (2G/3G/4G), 
IEEE 802.15.1 (Bluetooth), SigFox, Narrowband Internet of Things 
(NB-IoT) etc., for processing. The cloud is composed of storage 
and processing that allows users to view, download or analyze the 
data. 

A portable IoT sensor module for measuring temporal data of 
atmospheric parameters like PM2.5, PM10, CO2, CO, NH3, 
barometric pressure, and temperature, along with  spatial data 
such as latitude, longitude, altitude, along with date and time 
stamps has been designed and developed at NRSC and integrated 
to Quadcopter UAV (Fig 4.1).

Raspberry Pi3, a single board computer with rich General-Purpose 
Input/Output (GPIO) which can source both 5/3.3V and has multiple 
interfaces like I2C and SPI - was selected as the central processing 
unit for the design. The various sensors used in the  IoT Sensor 
Module are - Particulate Matter sensor (SDS011), Carbon dioxide, 
Carbon monoxide and Ammonia Sensor (MQ-135), Temperature 
and Humidity Sensor (DHT22), and Pressure Sensor (BMP280), 
as shown in Fig. 4.2. A 4G LTE modem, based on SIM7600EI, was 
integrated with Pi3 for accessing internet and GPS data. 

Pi3 was programmed to read the sensors’ data along with the GPS 
and log the same in its storage periodically, besides uploading all 
the sensors’ data including the GPS information to an IoT platform, 
namely, Thing Speak. via the cellular networks through 4G LTE 
modem.

This data can be accessed anywhere in real time directly from 
the cloud platform without range limitations. The data was 

ok;q eaMyh; vuqç;ksxksa ds fy, ;w,oh  vkSj vkbZvksVh dk ,dhdj.k

Integration of UAV and IoT for Atmospheric Applications 4
;w-,-oh- ¼ekuojfgr ok;q ;ku½ / Mªksu] loksZPp dkfyd ,oa LFkkfud    
foHksnu çnku djus okys y?kq:i laosndksa ds lkFk rsth ls vkadM+s ds 
laxzg.k ds fy, cgq eq[kh eap ¼IysVQ‚eZ½ gSA baVjusV v‚Q fFkaXl ¼vkbZ-
vks-Vh-½ v‚CtsDV ;k lsalj dk ,d lapkjtky ;k usVodZ gS] ftUgsa fFkaXl 
dgk tkrk gS]tks lsok,a çnku djus ds fy, lwpukvksa ds vknku-nku gsrq 
lapkj rduhdksa ds ek/;e ls ijLij tqM+h gksrh gSaA vkbZ-vks-Vh- midj.k 
¼fMokbl½ laosndksa ls vkadM+s ,d= fd, tkrs gSa vkSj ckn esa lalk/ku ds 
fy, vkbZ-bZ-bZ-bZ- 802.11¼ok;jysl fQMsfyVh-okbZ-QkbZ½] lsyqyj usVodZ 
¼2G/3G/4G)]vkbZ-bZ-bZ-bZ- 802.15.1¼CywVwFk½] flxQ‚Dl] uSjkscSaM baVjusV 
v‚Q fFkaXl ¼,u-ch--vkbZ-vks-Vh-½ Vkfn tSls lapkj çksVksd‚y dk mi;ksx 
dj ds xsVos ds ek/;e ls DykmM es açsf”kr fd, tkrs gSaA DykmM esa 
lap;u ¼LVksjst½ vkSj lalk/ku¼çkslsflax½ nksuksa fo|eku gS vks ç;ksäkvksa 
dks vkadM+k ns[kus] MkmuyksM djus ;k fo’ys”k.k djus dh vuqefr çnku 
djrk gSA

ok;qeaMyh; çkpyksa ds dkfyd vkadM+s ;Fkk PM2-5, PM10, CO2, CO NH3 
ok;qeaMyh; nkc] o rkieku ds lkFk v{kka’k] ns’kkarj] rqaxrk tSls LFkkfud 
vkadM+s ds lkFk-lkFk frfFk o le; LVkEi ds ekiu ds fy, ,uvkj,llh 
esa ,d lqoká vkbZ-vks-Vh- laosnd çfr:i dh vfHkdYiuk ,oa fodkl 
fd;k x;k gS vkSj bl DokMd‚IVj ;w-,-oh- esa ,dh—r fd;k x;k gS 
¼fp=- 4.1½A

jkLicsjh ihvkbZ3, le`) lkekU; - mís’; buiqV / vkmViqV ¼th-ih-vkbZ-
vks-½ okyk ,d flaxy cksMZ daI;wVj] tks 5/3.3V nksuksa dk lzksr gks ldrk gS 
vkSj bl ij I2C o SPI tSls cgq - varjki`”B ¼baVjQsl½ g Sa -vr% blds 
fMtkbu gsrq dsaæh; lalk/kd ,dd ds :i esa p;u fd;k x;k FkkA vkbZ-
vks-Vh- laosnd çfr:i ¼lsalj e‚Mîwy½ esa mi;ksx fd, tkus okys fofHkUu 
laosnd gSa-df.kdh; inkFkZ laosnd (SDS011)] dkcZu Mkbv‚DlkbM] dkcZu 
eksu‚DlkbM ,oa veksfu;k laosnd ¼MQ&135½] rkieku o vknZzrk laosnd 
¼DHT22½]vkSj nkc laosnd ¼BMP280½] tSlk fd fp= 4.2 esa n’kkZ;k x;k 
gA SIM7600EI ij vk/kkfjr ,d 4G LTE‚ Mse dks baVjusV vkSj GPS MsVk 
çkIr djus ds fy, Pi3 ds lkFk ,dh—r fd;k x;k FkkA

Pi3 dks 4G LTE e‚Mse ds ek/;e ls lsyqyj usVodZ }kjk fdlh vkbZ-vks-
Vh- IysVQ‚eZ uker% fFkax Lihd ij th-ih-,l- lwpukvksa ds lkFk laosnd 
vkadM+ksa dks viyksM djus ds vykok] th-ih-,l-ds lkFk laosndksa ds 
vkadM+ksa ds iBu vkSj vkof/kd rkSj ij blds lap;u¼LVksjst½ esa y‚x djus 
ds fy, çksxzke fd;k x;k FkkA

bu vkadM+ksa dks okLrfod le; esa dgha Hkh fcukjsa tlhekvksa ds           
lh/ks DykmM IysVQ‚eZ ls çkIr ¼,Dlsl½ fd;k tk ldrk gSA vkadM+ksa dks 

fp= 4-1: ;w-,-oh- ij yxk gqvk vkbZ-vks-Vh- laosnd e‚Mîqy
Fig. 4.1: IoT Sensor Module mounted on UAV

fp= 4-2: vkbZ-vks-Vh- laosnd e‚Mîqy
Fig. 4.2: IoT Sensor module 
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DykmM ls MkmuyksM fd;k x;k Fkk vkSj fFkaxLihd vkbZ-vks-Vh- IysVQ‚eZ 
ij ykbo pkVZ~l ds ek/;e ls vfHkdYiuk Hkh dh xbZ ¼fp=4.3½A bl 
laosnd ç.kkyh dks ok;qeaMyh; v/;;u ds fy, fdlh fLFkj LFkku ij 
;k ;w-,-oh-ij yxk;k tk ldrk gSA çLrkfor ç.kkyh esa okbZ-QkbZ çfr:i 
¼e‚Mîwy½ ;k LFkku fo’ks”k ij vk/kkj LVs’ku dh vko’;drk ugha gksrh gS 
ftlls gkMZos;j tfVyrk de gks tkrh gSA 

;w-,-oh- vkSj vkbZ-vks-Vh- çkS|ksfxfd;ksa dk ,dhdj.k] vk/kkjHkwr lajpuk 
jfgr lqnwj {ks=ksa] u‚u-ykbu-v‚Q-lkbV dE;qfuds’ku] lwnwj lapj.k esa ÅtkZ 
ºzkl vkfn ls vkink ifjfLFkfr;ksa]mi;ksfxrk fuxjkuh]ok;qeaMyh; v/;;u]
cpko]ifj’kq) —f”k vkfn es avkadM+k vfHkxzg.k ds fy, lek/kku çnku 
djrk gSA

downloaded from the cloud and also visualized through live charts 
on ThingSpeak IoT platform (Fig4.3). This sensor system can be 
deployed at a stationary location or on an UAV for atmospheric 
studies. The proposed system does not require WiFi modules or 
base station on ground thus reducing the hardware complexity.

The integration of UAV and IoT technologies provides solution for 
data acquisition in disaster scenario, utility monitoring, atmospheric 
studies, rescue, precision agriculture etc., from an infrastructure-
less remote area, non-line-of-sight communication, and avoiding 
energy wastage in long distance transmission etc. 

fp= 4-3: vkbZ-vks-Vh- IysVQ‚eZ ij CO2 ykbo pkVZ
Fig. 4.3 CO2 live chart on the IoT platform 

,uvkj,llh us 20 tqykbZ] 2022 dks varjkZ”Vªh; paæek fnol ,d lekjksg ds #i esa eukus ds fy, dbZ xfrfof/k;ksa dk vk;kstu fd;kA ftlesa ;qokvksa 
ds fy, {kerk fuekZ.k dk;ZØe ds cM+s fgLls ds :i esa d{kk 8 ls 10 ds Nk=ksa dh #fp ds {ks=ksa dks ‘kkfey djrs gq, ç’uksÙkjh vkSj isafVax / Mªkbax 
çfr;ksfxrk,a vk;ksftr dh xbZA varjkZ”Vªh; paæek fnol lekjksg esa 30 Ldwyksa ds yxHkx 200 Nk=ksa us Hkkx fy;kA bl dk;ZØe esa M‚- çdk’k pkSgku] 
funs’kd] ,uvkj,llh vkSj jk”Vªh; HkwHkkSfrdh; vuqla/kku laLFkku ds Jh vfHk”ksd }kjk O;k[;ku ¼fo’ks”kK okrkZ½ çnku fd;k x;kA

NRSC Celebrated International Moon Day on July 20, 2022 by organising a whole host of activities to mark the celebrations of the day. This 
includes quiz and painting/drawing competitions covering the interest areas of the students of class 8th to 10th as a larger part of the capacity 
building program for youngsters. A total about 200 students from 30 schools participated in the International moon day celebrations. This event 
also marked with expert talks by Dr. Prakash Chauhan, Director NRSC and also by Sri Abhishek from National Geophysical Research Institute.

varjkZ”Vªh; paæek fnol   International Moon Day
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5
‘kSokyh; çLQqVu¼vYxy Cywe½ ‘kSoky dh vkcknh esa rsth ls o`f) 
;k teko gS] tks ‘kSoky ds jaxæO; ds dkj.k uhys-gjs ikuh ds jax 
dk fn[krk gS vkSj fo”kkä inkFkksaZ ds mRiknu ds dkj.k ekuo LokLF; 
vkSj tyh; tSo-jlk;u ds fy, [krjk iSnk dj ldrk gSA tc ‘kSoky 
f[kyrs gSa] ‘kSoky jaftr dksf’kdkvksa ds mPp ?kuRo ds dkj.k tyk’k; 
vDlj gjs] ihys-Hkwjs ;k yky gks tkrs gSa] ftlds ifj.kkeLo:i ?kqfyr 
v‚Dlhtu dk rsth ls gzkl gksrk gS vkSj tyh; thoksa dh vkxs py dj 
e`R;q gks tkrh gSA ,p,ch ds gkfudkjd çHkkoksa dks ns[krs gq,] ‘kSokyh; 
çLQqVu ds çdksi dh fuxjkuh djuk vfuok;Z gSA

NksVs ty fudk;ksa dh ty xq.koÙkk dk v/;;u djus vkSj muds mi;qä 
LFkkfud foHksnu ¼10-30 ehVj½ ds fy, lsUVhuy-2/3 vkSj ySaMlSV-8 
tSls laosndksa dk mi;ksx fd;k tk jgk gSA DyksjksfQy-, dk mi;ksx 
Cywe ewY;kadu ds fy, ,d O;kid lwpdkad ds :i esa fd;k tkrk 
gSA ysfdu] v’kkar ty ç.kkfy;ksa dh tfVyrk ds dkj.k] DyksjksfQy 
lkaærk ds vkdyu ds fy, mi;ksx fd, tkus okys ,Yxksfjne esa 
vfuf’prrk gSA blfy, DyksjksfQy lkaærk dk mi;ksx ges’kk f[kyus ds 
çlkj dks fu/kkZfjr djus ds fy, ugha fd;k tk ldrk gSA lkekU;h—r 
varj DyksjksfQy baMsDl ¼,uMhlhvkbZ½ ,d ijkorZu-vk/kkfjr lwpdkad 
gS] ftldk mi;ksx ‘kSoky ds QSyus dk irk yxkus ds fy, fd;k tkrk 
gSA ,uMhlhvkbZ baMsDl jsM 665 ,u,e ¼vkjvkj,l 665½ vkSj jsM-,t 
708 ,u,e ¼vkjvkj,l 708½ cSaM dk mi;ksx djrk gSA jsM-,t cSaM 
ds mi;ksx ls ikuh ds ijkorZu esa dqy fuyafcr inkFkZ vkSj jaxhu ?kqys 
gq, dkcZfud inkFkksaZ ds çHkko ls cpk tkrk gS vkSj Lor% LFkku MsVk 
ds vHkko esa ‘kSoky ds QSyus dk irk yxkus ds fy, LFkkfir fd;k 
tkrk gSA

bl v/;;u dk mís’; lsafVuy-2 ,e,lvkbZ ¼eYVhiy LisDVªy baLVªwesaV½ 
MsVk dk mi;ksx djds ,d NksVh ;wVªksfQd >hy - gqlSu lkxj - tks 
fd gSnjkckn esa ,d ekuo fufeZr ehBs ikuh dh >hy gS] esa ‘kSoky ds 
QSyus dk irk yxkuk gSA ekuo-tfur xfrfof/k;ksa ds dkj.k] >hy dbZ 
o”kksaZ ls ;wVªksfQd jgh gS] vkSj vDlj ‘kSoky ds QSyus dh lwpuk feyh 
gSA blds fy, ‘kSoky çLQqVu dh LFkkfud vkSj dkfyd fofo/krkvksa 
dh yxkrkj fuxjkuh dh vko’;drk gksrh gSA ‘kSoky f[kyus ds fy, 
18 tuojh] 2022 vkSj 28 tuojh] 2022 dh lsafVuy-2, ,e,lvkbZ 
fcacksa dk fo’ys”k.k fd;k x;k gSA ,uMhlhvkbZ ij vk/kkfjr ‘kSokyh; 
çLQqVu dk LFkkfud forj.k fp= 5.1, esa fn[kk;k x;k gSA  ‘kwU; ls 
vf/kd ,uMhlhvkbZ eku dks ‘kSoky çLQqVu dk lwpd ekuk tkrk gSA 
fp= 5.1, esa 18 tuojh dks ,uMhlhvkbZ esa cM+s iSekus ij f[kyus okys 
çdksi dk irk pyk gS] tks n’kkZrk gS fd Cywe us dqy {ks= dks doj 
fd;k gSA ,uMhlhvkbZdk eku 0.4 ls 0.9 rd cnyrk gksrk gS] tks ,d 
xaHkhj çLQqVu dh fLFkfr dks n’kkZrk gSA ;s mPp ,uMhlhvkbZeku ,d 
lrgh eSy ds lkFk ,d ‘kSoky f[kyus dh vksj b’kkjk djrs gSaA 28 
tuojh dks] vYxy Cywe iSp >hy ds nf{k.k-if’peh Hkkx ¼fp= 5.1ch½ 
rd gh lhfer FkkA ,uMhlhvkbZds 0.2 ls 0.4 rd de gq, eku e/;e 
çLQqVu dks n’kkZrk gSA 

;g dsl LVMh gqlSu lkxj >hy esa cM+s iSekus ij ‘kSokyh; çLQqVu esa 
o`f) dks Li”V djus ds fy, ,uMhlhvkbZ ds mi;ksx dks n’kkZrk gSA mPp 
foHksnu mixzg MsVk ‘kSoky vkoj.k ds fodkl vkSj QSyus dh csgrj 
le> esa ;ksxnku dj ldrk gSA fu;fer fuxjkuh ls ‘kSokyh; çLQqVu 
xfrdh dh csgrjle> çkIr gksrh gSA

’kSoky çLQqVu dk fjeksV lsaflax % ,d dsl LVMh
Remote Sensing of Algal Blooms: A case study 

Algal bloom (AB) is a rapid increase or accumulation in the 
population of algae, characterized by the blue-green water 
coloration caused by algae’s pigments, that can cause serious 
consequences to human health and aquatic biogeochemistry due 
to the production of toxins. When the algal blooms occur, water 
bodies often turn green, yellowish-brown, or red, as a result of 
high density of algae pigmented cells, resulting in rapid depletion 
of dissolved oxygen and ensuing death of aquatic organisms. 
Given the detrimental effects of HABs, it is imperative to monitor 
the outbreak of Algal blooms. 

Sensors such as Sentinel 2/3 and Landsat-8 are been utilized 
to study the water quality of small water bodies owing to their 
higher spatial resolution (10-30 m). Chlorophyll-a is used as a 
broad index for bloom evaluation. But due to the complexity of 
the turbid water systems, there is uncertainty in the algorithms 
used for the estimation of chlorophyll concentration. Hence 
chlorophyll concentration cannot always be used to determine the 
bloom spread. Normalized difference chlorophyll index (NDCI) is 
a reflectance-based index used to detect algal blooms. The NDCI 
index uses the bands at red 665 nm (Rrs665) and red-edge 708 
nm (Rrs708). The use of red-edge band avoids the influence of 
total suspended matter and colored dissolved organic matter in the 
water and is established to detect algal blooms in the absence of 
in-situ data. 

This Study aims to use Sentinel-2 MSI (Multiple Spectral 
Instrument) to detect algal blooms in a small eutrophic lake 
Hussain Sagar in Hyderabad. Hussain Sagar is a manmade 
freshwater lake in Hyderabad. Due to anthropogenic activities, the 
lake has been eutrophic since many years. Reports are there that 
the lake has been frequently spotted with algal blooms. This raises 
a concern to frequently monitor the spatial and temporal variations 
of the algal bloom. Sentinel-2A MSI data is employed to extract 
algal bloom in Hussain Sagar. The analysis is done on the Sentinel-
2A images on 18 January, 2022 and 28 January, 2022. The spatial 
distribution of algal bloom based on the NDCI is shown in Figure 
5.1a. NDCI values higher than zero is considered as an indicator of 
algal blooms. Figure 5.1a show a massive bloom outbreak on 18 
January detected in the NDCI, indicating that the bloom covered 
the total region. The NDCI values varied from 0.4-0.9, implying a 
severe bloom condition. These high NDCI values points towards an 
algal bloom with a surface scum. On 28 January the algal bloom 
patch was confined to the south-western part of the lake (Figure 
5.1b). The NDCI values was observed as clearly reduced, varying 
from 0.2-0.4 implying a moderate bloom. 

This case study demonstrates the use of NDCI to elucidate a 
massive algal bloom burst Hussain Sagar. High resolution satellite 
data can contribute to an improved understanding of the evolution 
and distribution of algal cover. Regular monitoring allows a better 
understanding of the algal bloom dynamics. 
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fp= 5-1: gqlSu lkxj >hy esa lsUVhuy&2 ,uMhlhvkbZ dk mi;ksx djrs gq, “kSoky çLQqVu dk dkfyd fodkl, }kjk gSnjkckn tuojh 2022 
Figure 5.1: Temporal evolution of the algal bloom using the normalized difference chlorophyll index (NDCI) from Sentinel-2 in Hussain Sagar Lake, 

Hyderabad during January 2022

06 tqykbZ 2022 dks okbl ,Mfejy] v/khj vjksM+k] Hkkjr ljdkj ds eq[; gkbMªksxzkQj }kjk nkSjk 
Visit of Vice Admiral Adhir Arora, Chief Hydrographer to the Govt. of India on 06-July-2022

11 tqykbZ 2022 dks ysf¶VusaV tujy vt; flag] ,oh,l,e] dekaMj bu&phQ] vaMeku ,oa fudksckj }kjk nkSjk  
Visit of Lt Gen Ajai Singh, AVSM, Commander in Chief, Andaman and Nicobar Command on 11-July-2022
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fp= 6-1: Hkqou dk –’;u i`’B - vk/kkj lsok dsaæ
Figure 6.1: Landing Page of Bhuvan - Aadhaar Seva Kendra

6
Hkkjrh; fof’k”V igpku çkf/kdj.k ¼;w-vkbZ-Mh-,-vkbZ-½ us vk/kkj ds 
fudVre ukekadu/v|ru dsaæ rd igqapus ds fy, ukSokgu lqfo/kk ds 
lkFk LFkku vk/kkfjr lsok,a çnku djus gsrq Hkqou iksVZy dk mi;ksx djus 
ds fy, ,u-vkj-,l-lh-/bljks ls laidZ fd;k gSA bl ifj;kstuk ds fy, 
08 vçSy] 2022 dks ;w-vkbZ-Mh-,-vkbZ- vkSj ,u-vkj-,l-lh- ds chp ,d 
le>kSrk Kkiu ¼,e-vks-;w-½ ij gLrk{kj fd, x, gSaA çLrkfor ifj;kstuk 
dk O;kid mís’;-fuokfl;ksa ds fy, ukSokgu ekxZ çnku djus gsrq vk/kkj 
ukekadu dsaæksa dh ft;ks-VSfxax de tula[;k okys LFkkuksa ij vk/kkj dsaæ 
LFkkfir djus ds fy, xSi ,fj;k dk fo’ys”k.k ukxfjd dsafær lsokvksa esa 
lq/kkj ds fy, ekStwnk vkSj u, vkxkeh ukekadu dsaæksa ds fu;fer oS/kkfud 
fujh{k.k djus gsrq fujh{k.k iksVZy mfpr ç’kklfud dkjZokbZ djus ds fy, 
;w-vkbZ-Mh-,-vkbZ- dks fu;fer ,e-vkbZ-,l- fjiksVZ Hkstuk gSA

vk/kkj lsok dsaæ ¼,-,l-ds-½ ds –’;u ¼n`’;dj.k½ ds fy, eksckby ds 
vuqdwy] ukxfjd dsafær iksVZy igys pj.k ds fodkl ds ,d Hkkx ds :i 
esa ‘https://bhuvan.nrsc.gov.in/uidai/’, ij miyC/k gSA iksVZy] vk/kkj lsok 
dsaæ dh fofHkUu Jsf.k;ksadk –’; tSls ^lHkh ukekadu vkSj v|ru’] ^dsoy 
tulkaf[;dh; vkSj eksckby viMsV’] ^dsoy cky ukekadu vkSj eksckby 
viMsV’ vkSj ^dsoy cky ukekadu’ çLrqr djrk gS] iksVZy dks eq[; :i 
ls fuEufyf[kr e‚M;wy esa foHkkftr fd;k x;k gS%
• vklikl ds dsaæ% e‚M;wy th-ih-,l- LFkku ;k [kkst ds vk/kkj 

ij] mi;ksxdrkZ ds LFkku ds utnhd] vk/kkj lsok dsaæ dk LFkku 
vkSj fooj.k çnku djrk gSA mi;ksxdrkZ ,-,l-ds- dh okafNr lwph 
dk fooj.k çkIr djus ds fy, cQj ;k fofHkUu çdkj dh Js.kh ds    
vk/kkj ij LFkkuksa dks fQYVj dj ldrk gSA 

• vk/kkj lsok dsaæ }kjk [kkstsa% e‚M;wy ,-,l-ds- ds uke ds vk/kkj 
ij ,-,l-ds- dk fooj.k çnku djrk gSA e‚M;wy ^fn’kk-funsZ’k ik,a^ 
Vwy dk mi;ksx djds fdlh fof’k”V ,-,l-ds- rd igqapus ds fy, 
fn’kk-funsZ’k Hkh çnku djrk gSA

• fiudksM }kjk [kkstsa% e‚M;wy okafNr fiu dksM ds vk/kkj ij lHkh 
,-,l-ds- dk fooj.k çnku djrk gSA mi;ksxdrkZ vius LFkku ls 
fooj.k vkSj fn’kk-funsZ’k çkIr djus ds fy, ekufp= ij ,-,l-ds-
ns[k ldrs gSaA

• jkT;-okj vk/kkj lsok dsaæ% e‚M;wy mi;ksxdrkZ dks jkT;] ftyk] 
mi-ftyk vkSj dsaæksa ds çdkj ds vk/kkj ij ns’k Hkj esa ,-,l-ds- dks 
fQYVj djus dk fodYi çnku djrk gSA ;g mi;ksxdrkZ ds p;u 
ds vk/kkj ij dsaæksa dh la[;k Hkh çnku djrk gSA

Hkqou & vk/kkj lsok dsaæ 
Bhuvan - Aadhaar Seva Kendra

Unique Identification Authority of India (UIDAI) has approached 
NRSC/ISRO to use Bhuvan portal for providing location based 
services with navigation facility to reach the nearest enrolment/
update centre. A Memorandum of Understanding (MoU) for the 
project has been signed between UIDAI and NRSC on 08th April, 
2022. Broad objectives of the proposed project are Geo-tagging 
of Aadhaar enrolment centres to provide navigational routes 
for residents; Gap area analysis to establish Aadhaar centres 
at underrepresented locations; Inspection portal for carrying 
out regular statutory inspections of existing and new upcoming 
enrolment centres to improve citizen centric services; regular MIS 
reports to UIDAI for taking appropriate administrative actions.

The mobile friendly, citizen centric portal for visualisation of 
Aadhaar Seva Kendra (ASK) is accessible at ‘https://bhuvan.nrsc.
gov.in/uidai/’, as a part of first phase development. The portal 
provides visual representation of different categories of ASKs 
like ‘All Enrolment and Update’, ‘Only Demographic and Mobile 
Update’, ‘Only Child Enrolment and Mobile Update’ and ‘Only Child 
Enrolment’. The portal is mainly divided into the following modules:

•	 Centres Nearby: The module provides the location and details 
of ASKs, near user’s location, based on either GPS location or 
Search. User can filter the locations based on buffer or different 
types of category to get details of desired list of ASK.

•	 Search by Aadhaar Seva Kendra: The module provides 
details of ASKs based on the name of the ASK. The module 
also provides the directions to reach any specific ASK using 
‘Get Directions’ tool.

•	 Search by Pin code: The module provides the details of all the 
ASKs based on desired PIN code. Users can visualise the ASKs 
on the map to get details and directions from their location.

•	 State-wise Aadhaar Seva Kendra: The module provides user 
to filter the ASKs across the country based on state, district, 
sub-district and type of centres. It also provides the number of 
centres based on user selection
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fp= 6-2: vk/kkj lsok dsaæ dk ekufp= n`’;dj.k] ‘fudVorhZ dsaæksa’ e‚Mîwy esa fooj.k ,oa fn”kk funsZ”kksa ds lkFk
Figure 6.2: Map Visualisation of Aadhaar Seva Kendra, along with details and directions in ‘Centres Nearby’ module

22 tqykbZ 2022 dks ysf¶VusaV tujy lS;n vrk gluSu] lnL;-,uMh,e, dk nkSjk 
Visit of Lt Gen Syed Ata Hasnain, Member-NDMA on 22-July-2022

22 tqykbZ 2022 dks ekuuh; M‚- ds- dLrwjhjaxu] fof’k”V lykgdkj] vaarfj{k foHkkx / bljks] iwoZ v/;{k] bljks / lfpo] vaarfj{k foHkkx dk nkSjk
Visit of Dr. K Kasturirangan, Hon. Distinguished Advisor, DOS/ISRO, Former Chairman, ISRO / Secretary, DOS on 22-July-2022
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Reflectance measurements of the lunar surface in the Visible/
Near-Infrared (VNIR) region have greatly expanded the knowledge 
about the mineral diversity and compositional history of the Moon. 
Mare Nectaris on the lunar surface encompass a wide range of 
basaltic compositions manifested in terms of variations in spectral 
properties.Mare Nectaris is a multi-ring basin of 860 km diameter 
centered at 16º S, 34º E. The estimated age of the Nectaris basin 
is ~ 4.10 G.a. Mare Nectaris is older than Serenitatis and forms 
the Nectarian period of the lunar chronostratigraphic system. Mare 
Serenitatis (740-km diameter) basin located at 26°N, 18°E, is one 
of the most prominent basalt-filled basins on the eastern near 
side of the Moon. The study has utilized hyperspectral data from 
Moon Mineralogy Mapper onboard Chandrayaan-1 to characterize 
spectral diversity across the Mare basins, representing the net 
effect of composition, maturity and contamination by the highland 
materials.

Reflectance spectra of the fresh craters collected across the 
basins display strong 1- and 2-μm absorption features with subtle 
variations in band strength, center, and area. Band I and Band II 
centers were calculated from the reflectance spectra (minima of 
the absorption feature) and plotted in a scatterplot of pure ortho-
and clinopyroxenes. Figure 7.1 shows band-centers and pyroxene 
mineralogy obtained from the reflectance spectra of fresh craters 
across the Serenitatis and Nectaris basin. Serenitatis basalts are 
found to be dominated by low to intermediate high-Ca pyroxene 
and represent a sub-calcic to calcic augite compositional range. 
However, Nectaris pyroxene compositions are more diverse and 
scattered from low-Ca to high-Ca pyroxenes fields. The two 
basins, therefore, differ in mineralogy, where Mare Nectaris is 
quite heterogeneous compared to Serenitatis. The heterogeneity 
of the Nectaris basin thus represents a basaltic source region, 
which may have experienced large-scale fractionation during the 
prolonged volcanism or different degrees of partial melting. 

7
–’;eku/ fudV-vojä ¼oh-,u-vkbZ-vkj-½ {ks= esa paæ lrg ds ijkorZdrk 
ekiuls paæek dh [kfut fofo/krk vkSj paæek ds lajpukRed bfrgkl 
laca/kh tkudkjh esa cgqr btkQk gqvk gSA LisDVªeh xq.kksa dh fofo/krk ds 
ekeys esa paæ lrg ij esa vjc l‚YV] cSlkYVh lajpukdh ,d foLr`r 
J`a[kyk çnku djrk gSA esa vj usDVSfjl ,d 860 fd-eh- O;kl dk eYVh-
fjax csflu gS] tks 16º nf{k.k] 34º  iwoZij dsafær gSA usDVSfjl csflu dh 
vuqekfur vk;q ~~ 4.10 G.a. gSA esvj usDVSfjl lsjsfuVSfVl ls iqjkuh vkSj 
paæ dky-Lrfjd ç.kkyh¼ØksuksLVªsfVxzkfQd flLVe½ dh usDVSfj;u vof/k 
dk fuekZ.k djrh gSA 26° mÙkj] 18° iwoZ esa vofLFkr esvj lsjsfuVSfVl 
¼740-fd-eh- O;kl½ csflu] paæek ds iwohZ fudV Hkkx esa lcls Åapk 
cl‚YV-Hkfjr csfluksa esa ls ,d gSA bl v/;;u esa] paæ;ku-1 ij fLFkr 
paæek [kfuftdh ekufp=d ls esvj csfluksa esa LisDVªeh fofo/krk dks 
fpfàr djus ds fy, vfr LisDVªeh vkadM+s ¼gkbijLisDVªy MsVk½ dk ç;ksx 
fd;k x;k] tks mPp Hkwfe inkFkksaZ }kjk lajpuk] ifjiDork vkSj lanw”k.k 
ds dqy çHkkoksa dks n’kkZrk gSA

csfluksa ls ,df=r uohu ØsVjksa dk ijkorZdrk LisDVªe] cSaM lkeFkZ~;] 
dsaæ vkSj {ks= esa lw{e fHkUurkvksa ds lkFk çcy 1- vkSj 2-μm vo’kks”k.k 
fo’ks”krkvksa dks çnf’kZr djrk gSA cSaM-I vkSj cSaM-II dsaæksa dh x.kuk 
ijkorZdrk LisDVªe ¼vo’kks”k.k fo’ks”krk ds U;wure½ ls dh xbZ Fkh 
vkSj ‘kq) v‚FkksZ - vkSj fDyuksik;jksfDlu ds LdSVjIy‚V esa vkysf[kr 
fd, x, FksA fp= 7.1 lsjsfuVSfVl vkSj usDVSfjl csflu esa uohu ØsVjksa 
ds ijkorZdrk LisDVªe ls çkIr cSaM-dsaæksa vkSj ikbj‚fDlu [kfuftdh 
dks n’kkZrk gSA lsjsfuVSfVl cl‚YV esa fuEu ls e/;orhZ mPp-dSfY’k;e 
ikbj‚fDlu dh çcyrk ikbZ tkrh gSa vkSj ;g lc-dSfYld ls dSfYld 
v‚xkbV lajpukRed jsat dk fu:i.k djrh gSaA gkykafd] usDVSfjl 
ikbj‚Dlhu lajpuk   vf/kd fofo/k gSa vkSj fuEu-dSfY’k;e ls mPp- 
dSfY’k;e ikbj‚Dlhu {ks=ksa esa çdhf.kZr gSaA blfy,] ;g nksuksa csflu 
[kfuftdh ds laca/k esa fHkUu gSa] tgka lsjsfuVSfVl dh rqyuk esa esvj 
usDVSfjl dkQh fo”kekaxh gSA usDVSfjl csflu dh fo”kerk] bl çdkj 
,d cSlkYVh lzksr {ks= dk çfrfuf/kRo djrh gS] ftlus yacs le; rd 
Tokykeq[kh ;k vkaf’kd xyu dh fofHkUu fMfxz;ksa ds nkSjku cM+s iSekus ij 
çHkktu dk vuqHko fd;k tk ldrkA 

lsjsfuVSfVl dk [kfut&foKku vkSj paæek ds usDVSfjl csflu 
Mineralogy of Serenitatis and Nectaris basins of Moon

fp= 7-1: esvj ls jsfuVSfVl ,oa esvj usDVSfjl dh rqyukRed [kfuftdh
Figure 7.1: Comparative mineralogy of Mare Serenitatis and Mare Nectaris
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Kakinada and surroundings
EOS-04, MRS Mode

DOP: 26-07-2022

Coringa reserved forest

Port area
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Hkwfuf/k ,d osc vuqç;ksx gS tks uhfr ds vuqlkj v‚uykbu ç;ksäkvksa 
dks fofHkUu baVjQsl ds ek/;e ls fu’kqYd ,aM l’kqYd mixzg vkadM+k 
mRiknksa dk fuckZ/k v‚MZfjax vkSj çlkj çnku djrk gSA Hkwfuf/k iksVZy esa 
fuEufyf[kr v|ru fd, x, gSa%

•	 fjlkslZlSV 2, ¼,yvkbZ,l,l-3] ,MCY;wvkbZ,Q,l½ ds fy, Hkwry 
ijkorZu ¼,lvkj½ mRikn vc Hkwfuf/k ds ek/;e ls v‚MZj djus ds 
fy, miyC/k gSA

• fudV okLrfod le; esa bZvks,l-04 dk vkadM+k Hkwfuf/k foLVk esa    
fotqvykbts’ku vkSj ewy fjt‚Y;w’ku MsVk çfrfnu çkIr fd, tkrs gSaA   

1. Hkwry ijkorZu ¼,lvkj½ mRiknksa dh miyC/krk%

Hkwry ijkorZu fdlh Hkh lqnwj laosnu-vk/kkfjr vuqç;ksx ds fy, #fp 
dk ekSfyd Hkwfe lrg iSjkehVj gSA ,slk blfy, gS D;ksafd fdlh Hkh 
ck;ksfQftdy iSjkehVj dh iquiZzkfIr ds fy, buiqV ds :i esa lVhd 
lrg ijkorZu mRiknksa dh vko’;drk gksrh gSA blds vykok] fofHkUu 
{ks=ksa ;k o”kksaZ esa ekudh—r –’;ksa ds fy, ek=kRed lqnwj laosnu e‚My 
;k oxhZdj.k fu;eksa ds lsV dks ykxw djus ds fy, lrg ijkorZu mRikn 
Hkh vko’;d gSaA

vkj,l2/2, fyl-3 vkSj ,fo¶l laosnd vkadM+k ls lrg ijkorZu (SR) 
mRiknksa dks ySEcfVZ;u lfUudVu ds lkFk 6S fofdj.k gLrkarj.k e‚My ij 
vk/kkfjr iwjh rjg ls Lopkfyr ok;qeaMyh; lq/kkj çfØ;k dk mi;ksx 
djds eglwl fd;k tkrk gSA ,lvkj/chvks, ¼c‚Ve v‚Q ,Ve‚fLQ;j½ 
mRiknksa dks Hkwfuf/k iksVZy ds ek/;e ls v‚MZj fd;k tk ldrk gSA

2. Hkwfuf/k foLVk esa EOS-4 MsVk dk fotqvykbts’ku

bZvks,l04 ,d lh-cSaM lfØ; jMkj fe’ku gS ftls jMkj besftax mixzg-1 
¼fjlSV-1½ ds Q‚yks-v‚u fe’ku ds :i esa y‚Up fd;k x;k gS] ftlesa 
leku besftax eksM tSls fLVªieSi (STRIPMAP½] LdSulj (SCANSAR½ 
vkSj Li‚VykbV (SPOTLIGHT) ‘kkfey gSa] rkfd lw{e-rjax lqnwj laosnu 

Hkwfuf/k viMsV
Bhoonidhi Updates 8

Bhoonidhi is a web application providing seamless ordering and 
dissemination of Open & Priced satellite data products through 
various Interfaces to online users as per policy. The following 
updates are brought out in Bhoonidhi portal:

•	 Surface reflectance (SR) products are available now for 
ordering through Bhoonidhi for Resourcesat 2A (LISS-3, 
AWIFS).

•	 Visualization of E0S-04 data in near real time and native 
resolution for the data acquired daily in Bhoonidhi Vista

1. Surface Reflectance (SR) products availability: 

Surface reflectance is the fundamental land surface parameter of 
interest for any remote sensing-based application. This is because 
the retrieval of any biophysical parameter requires precise surface 
reflectance products as the input. Moreover, surface reflectance 
products are also necessary for applying a quantitative remote 
sensing model or set of classification rules to standardized scenes 
in different regions or years. 

Surface Reflectance (SR) products from RS2/2A LISS-3 and 
AWiFS sensor data are realized using fully automated atmospheric 
correction procedure based on 6S radiative transfer model with 
Lambertian approximation. SR/BOA (Bottom of Atmosphere) 
products can be ordered through Bhoonidhi Portal.

2. Visualization of EOS-4 data in Bhoonidhi Vista

EOS-04 is a C-band active radar mission launched as a follow-
on mission of Radar Imaging satellite-1 (RISAT-1), with similar 
imaging modes viz., STRIPMAP, SCANSAR and SPOTLIGHT 

fp= 8-1: lrg ijkorZu mRikn dojst –”;
Figure 8.1: Surface Reflectance products coverage view
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in order to provide continuity of services in microwave remote 
sensing applications. In addition to the Hybrid polarimetry, Full 
polarimetry imaging capability has been introduced in EOS-04. 
Visualization of E0S-04 data in near real time and native resolution 
for the data acquired daily is enabled in Bhoonidhi Vista with the 
following features: 

•	 Incremental View of the data acquired on a particular day or 
between two dates at varying zoom levels to understand the 
coverage of a satellite’s acquisition in a cycle.

•	 Time Lapse Animation feature which allows users to view Time 
Lapse animation over the Area of interest within a date range 
that demonstrates changes in the area of interest as acquired 
by the satellites in the past few cycles.

vuqç;ksx esa lsokvksa dh fujarjrk çnku dh tk ldsA gkbfczM iksykfjesVªh 
ds vykok] bZvks,l-04 esa iw.kZ iksykfjesVªh besftax {kerk is’k dh xbZ gSA 
E0S-04 MsVk dk fudV okLrfod le; esa fotqvykbts’ku vkSj çfrfnu 
çkIr fd, x, MsVk ds fy, ewy fjt‚Y;w’ku dks fuEufyf[kr fo’ks”krkvksa 
ds lkFk Hkwfuf/k foLVk esa l{ke fd;k x;k gS%

•	 ,d pØ esa mixzg ds vf/kxzg.k ds dojst dks le>us ds fy, 
vyx-vyx twe Lrjksa ij fdlh fo’ks”k fnu ;k nks frfFk;ksa ds chp 
çkIr MsVk dk Øfed –’;A

• Vkbe ySIl ,fues’ku Qhpj tks ç;ksäkvksa dks ,d frfFk lhek ds 
Hkhrj #fp ds {ks= esa Vkbe ySIl ,uhes’ku ns[kus dh vuqefr nsrk gS 
tks fiNys dqN pØksa esa mixzgksa }kjk gkfly fd, x, #fp ds {ks= esa 
ifjorZu dks çnf’kZr djrk gSA

fp= 8-3: EOS-04 mRikn dojst –”;
Figure 8.3: EOS-04 products Coverage View

fp= 8-4: EOS-04 besftax eksM
Figure 8.4:  EOS-04 Imaging modes

Mode Swath/
Spot Polarization Resolution

(Az. X SI.Rag.)
Chirp

Bandwidth

Sliding
Sportlight (HRS)

10 km
Single, Dual,

Circular
1.0 m *0.7 m 225 MHz

Stripmap
(FRS1)

25 km
Single, Dual,

Circular
3.0 m *2.0 m 75 MHz

Medium Res.
ScanSar (CRS)

115 
km 

Single, Dual,
Circular

25 m * 8.0 m 18.75 MHz

Coarse Res. 
ScanSar (CRS)

223 
km

Single, Dual,
Circular

50 m * 8.0 m 18.75 MHz

Full-Pol
Stripmap (FP)

20
km

Full 3.0 m * 4.0 m 37.5 MHz

fp= 8-2: osc csl baVjQsl 2016&2017 ds nkSjku osuk cka/k ij ySaMlSV 8 MsVk dk Vkbe lhjht ,fues”ku fn[kk jgk gS
Figure 8.2: Web based interface showing time series animation of Landsat 8 data over Vena Dam during 2016-2017

DN Image                                     SR Image

RS2A-L3 (DOP: 30/Mar/2020; Path/Row: 96/59) RS2 AWiFS (DOP: 05/Feb/2020; Path/Row: 101/60)

DN Image                                     SR Image
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1- Hkqou & jk”Vªh; ty foKku ifj;kstuk

(a)¶yDl V‚oj MS’kcksMZ: Flux Tower Dashboard: tyok;q ifjorZu 
ds orZeku ifj–’; esa ty çca/ku cgqr egRo iw.kZ gSA Hkqou-,u,pih 
vksiu-ikFk ,Mh d‚UoflZl ¶yDl V‚oj MS’kcksMZ ds lkFk vk;k gS] 
tks iwjs Hkkjr esa 10 ¶yDl Vkojksa ls ,df=r rkieku] gok dh xfr] 
‘kq) fofdj.k] ok”ihdj.k bR;kfn tSlh ykbo ekSle dh tkudkjh ds 
fy, ,d lk/kkj.k MS’kcksMZ gSA MsVk gj 5 feuV esa yxHkx okLrfod 
le; esa viMsV fd;k tkrk gSA fuEufyf[kr fyad% https://bhuvan.
nrsc.gov.in/nhp/#/et&flux - ds board dk mi;ksx dj MS’kcksMZ ls MsVk 
çkIr fd;k tk ldrk 

(b)e`nk ueh miyC/krk lwpdkad: e`nk ueh miyC/krk lwpdkad ds 
lkIrkfgd vkSj ekfld mRiknksa dks Hkqou-,u,pih iksVZy ds ^us’kuy 
gkbMªksy‚ftdy e‚Mfyax flLVe^ e‚Mîwy esa v|ru fd;k x;k gS 
vkSj ;s https://bhuvan.nrsc.gov.in/nhp/webgis-vic/map(fp= 9-1) ij 
miyC/k gSaA fdlh Hkh LFkku ij e`nk dh ueh MsVk miyC/krk ds ek/;e 
ls bl mRikn dk mi;ksx lw[kk ladsrd ds :i esa fd;k tk ldrk gSA

2- Hkqou&ty fudk; lwpuk ç.kkyh 

jk”Vªh; lqnwj laosnu dsaæ ¼,uvkj,llh½ Lopkfyr Qhpj fu”d”kZ.k 
,Yxksfjne dk mi;ksx djds ns’k ds lHkh ty fudk;ksa ds fy, ty 
çlkj {ks= ds yxHkx okLrfod le; dh tkudkjh çkIr djus ds 
fy, dbZ laosndksa ls lqnwj laosnu vkadM+k dk mi;ksx dj jgk gSA 
;g tkudkjh fotqvykbts’ku vkSj MkmuyksM ds fy, okVj c‚Mh 
lwpuk ç.kkyh ¼MCY;wchvkbZ,l½ ds :i esa miyC/k djkbZ xbZ gSA 
blds vykok] u‚eZykbTM fMQjsal VfcZfMVh baMsDl ¼,uMhVhvkbZ½ vkSj 
u‚eZykbTM fMQjsal DyksjksfQy baMsDl ¼,uMhlhvkbZ½ tSls lwpdkadksa dk 
mi;ksx djds eSykiu vkSj DyksjksfQy ds lanHkZ esa ikuh dh xq.koÙkk dh 
fLFkfr dks fotqvykbts’ku ds fy, Hkh miyC/k djk;k tkrk gSA mixzg 
MsVk vksojikl ds :i esa ty çlkj {ks= dk vLFkk;h –’; vkSj ikuh 
dh xq.koÙkk dh ekfld fHkUurk Hkh vc iksVZy esa miyC/k gSA iksVZy dks 
https://bhuvan-wbis.nrsc.gov.in/. ij ns[kk tk ldrk

Hkqou viMsV
Bhuvan Updates 9

1) Bhuvan National Hydrology Project

(a)Flux Tower Dashboard: In the present scenario of climate 
change, water management is very important. Bhuvan-
NHP has come up with Open-Path Eddy Covariance Flux 
Tower Dashboard, a simple dashboard for live weather 
information such as Temperature, Wind Speed, Net Radiation, 
Evapotranspiration, etc. collected from 10 flux towers across 
India. The data is updated in near real time every 5 minutes. 
The Dashboard can be accessed using the following link: 
https://bhuvan.nrsc.gov.in/nhp/#/et-flux-dashboard.

(b)Soil Moisture Availability Index: Weekly and monthly 
products of Soil Moisture Availability Index have been updated 
in ‘National Hydrological Modelling System’ module of Bhuvan-
NHP portal and are available at https://bhuvan.nrsc.gov.in/nhp/
webgis-vic/map (Figure 9.1). This product can be used as a 
drought indicator to represent soil moisture availability at any 
location.

2. Bhuvan – Water Body Information System

National Remote Sensing Centre (NRSC) has been using remote 
sensing data from multiple sensors for the generation of near-
real-time information on water spread area for all the water bodies 
in the country using automated feature extraction algorithms. 
This information is made available as Water Bodies Information 
System (WBIS) for visualisation and download (Figure 9.2). In 
addition to this, the status of water quality in terms of turbidity and 
chlorophyll is also made available for visualisation using indices 
like Normalised Difference Turbidity Index (NDTI) and Normalised 
Difference Chlorophyll Index (NDCI). The temporal visualisation of 
the water spread area as on satellite data overpass and monthly 
variation of water quality is also available now in the portal. The 
portal can be accessed at https://bhuvan-wbis.nrsc.gov.in/.

fp= 9-1: feêh dh ueh miyC/krk lwpdkad
Figure 9.1: Soil Moisture Availability Index
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fp= 9-2: [kqyk-iFk ,Mh lgçlj.k ¶yDl MS’kcksMZ
Figure 9.2: Open-Path Eddy Covariance Flux Dashboard

,uvkj,llh }kjk 27 twu ls 1 tqykbZ 2022 ds nkSjku ^^çk—frd vkinkvksa ds vkink-tksf[ke U;wuhdj.k ds fy, varfj{k vk/kkfjr buiqV” ij 11osa bljks 
,lVhih-2022 dk vk;kstu fd;k x;kA bl dk;ZØe dk mís’; Mh,e,lih] usfoxS’ku] mixzg vkadM+k vfHkxzg.k] vkadM+k lalk/ku] pØokr] LFkkfud 
ck<+ iwoZ psrkouh] nokuy dk okLrfod le; esa irk yxkus] HkwL[kyu vkSj Hkwdai] —f”k lw[kk fuxjkuh vkSj Hks|rk ewY;kadu] cpko vfHk;ku] vkink 
tksf[ke de djus ds mik; vkSj varjjk”Vªh; pkVZj xfrfof/k;ksa tSls Hkw-tksf[keksa ds fy, varfj{k vk/kkfjr buiqV ds fy, mixzg lapkj esa fo’ks”kKksa }kjk 
çkIr vuqHkoksa vkSj Kku dks lk>k djuk gSA

bl çf’k{k.k dk mís’; ofj”B-e/; Lrj ds oSKkfudksa dks vkink çca/ku esa varfj{k vk/kkfjr buiqV ds mi;ksx esa çkIr fo’ks”kKrk vkSj Kku dk mi;ksx 
djus esa enn djuk gSA bl ikBîØe esa 15 bljks/va-fo- çfr”Bkuksa ds dqy 30 çfrHkkfx;ksa us Hkkx fy;kA ikBîØe dk mn~?kkVu M‚- çdk’k pkSgku] 
funs’kd] ,uvkj,llh vkSj ysf¶VusaV tujy lS;n vrk gluSu ¼lsokfuo`Ùk½] ekuuh; lnL;] jk”Vªh; vkink çca/ku çkf/kdj.k] ubZ fnYyh }kjk fd;k x;kA

NRSC has organized 11th ISRO STP-2022 during June 27-July 1, 2022 on “Space Based Inputs for Disaster Risk Reduction of Natural 
Disasters”. This program is aimed to share the experiences and knowledge gained by experts in satellite communication for DMSP, navigation, 
satellite data reception, data processing, cyclones, spatial flood early warning, near real time detection of forest fires, space based inputs for 
geo-hazards like landslides and earth quakes, agriculture drought monitoring and vulnerability assessment, rescue operations, disaster risk 
reduction measures and international charter activities.  

This training is intended to help senior - middle level scientists to use the gained expertise and knowledge in utilization of space based inputs 
in disaster management. A total of 30 participants from 15 ISRO/DOS establishments attended the course. The course was inaugurated by Dr. 
Prakash Chauhan, Director, NRSC and Lt. Gen. Syed Ata Hasnain (Retd.), Hon. Member, National Disaster Management Authority, New Delhi.

bljks }kjk rS;kj çf’k{k.k dk;ZØe ¼,lVhih½ ISRO Structured Training Programme (STP)
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tyok;q foKku ds fy, jk”Vªh; lwpuk ç.kkyh ¼,uvkbZlhbZ,l½ dk;ZØe ds rgr ^^tyok;q vkSj i;kZoj.k v/;;u ds fy, varfj{k-vk/kkfjr lwpuk 
leFkZu” ij nks fnolh; jk”Vªh; dk;Z’kkyk dk mn~?kkVu 18 tqykbZ 2022 dks ubZ fnYyh esa Jh ,l lkseukFk] v/;{k] bljks / lfpo] varfj{k foHkkx }kjk 
fd;k x;kA M‚- vkj- —”.ku] funs’kd] vkbZvkbZVh,e] iq.ks dk;ZØe ds fof’k”V vfrfFk FksA mn~?kkVu lekjksg esa Jh ‘kkaruq HkkVoMsdj] oSKkfud lfpo] 
bljks] M‚- çdk’k pkSgku] funs’kd] ,uvkj,llh vkSj M‚- jktJh oh cksFkys] mi funs’kd] bZlh,l, mifLFkr FkhaA Hkkjrh; tyok;q vuqla/kku leqnk; us 
20 ls vf/kd ç[;kr oSKkfudksa ds okrkZ }kjk Hkfo”; dh ,uvkbZlhbZ,l xfrfof/k;ksa ds fy, egRoiw.kZ buiqV çnku fd;kA bl vk;kstu esa 45 laLFkkuksa 
/ laxBuksa ds yxHkx 120 çfrHkkfx;ksa us Hkkx fy;kA 

okrkZ pkj iw.kZ l=ksa esa vk;ksftr dh xbZ Fkh] tgka tyok;q ifjorZu ladsrdksa ds fy, tyok;q vkSj varfj{k-vk/kkfjr voyksduksa vkSj mixzg çs{k.kksa ij 
fopkj-foe’kZ fd;k x;kA Hkkjr esa tyok;q ifjorZu dh fLFkfr] ekSle laca/kh voyksdu vkSj varfj{k-vk/kkfjr tyok;q voyksduksa ij fo’ks”kK ppkZ dh 
xbZA vU; okrkZvksa esa Hkwfe mi;ksx / Hkwfe vkoj.k ifjorZu] ou ikfjfLFkfrdh ra=] nkokuy] ty lalk/ku xfr’khyrk] cQZ vkSj Xysf’k;j fi?kyuk o cgko] 
fgeun >hy dh foLQksV ck<+] fgeky;h Øk;ksLQh;j] /k`oh; Øk;ksLQh;j] fgeky;h HkwfoKku] ,y,lVh vkSj xehZ dh ygj] ,;jkslksy ifjorZu’khyrk] 
xzhugkml xSl ifjorZu’khyrk] ekSle-laca/kh voyksdu] ok;qeaMyh; fctyh] vR;f/kde tyok;q-ifjorZu dh ?kVuk,a] Hkkjrh; {ks= ls lacaf/kr leqæh 
tyok;q ifjorZu] Hkkjr ds mÙkj-iwohZ {ks=ksa esa tyok;q vkSj i;kZoj.k v/;;u ‘kkfey gSaA bu l=ksa dh v/;{krk Jh ‘kkaruq HkkVoMsdj] oSKkfud lfpo] 
bljks M‚- dykpan lsu] funs’kd] okfM;k fgeky; HkwfoKku laLFkku] nsgjknwu; M‚- çdk’k pkSgku] funs’kd] jk”Vªh; lqnwj laosnu dsaæ] gSnjkckn vkSj M‚- 
,- ds- ik=k] funs’kd] jk”Vªh; ok;qeaMyh; vuqla/kku ç;ksx’kkyk] xMadh us dhA

dk;Z’kkyk ds nkSjku vk;ksftr iksLVj çn’kZuh dk mn~?kkVu v/;{k] bljks ,oa vU; eq[; vfrfFk;ksa }kjk fd;k x;kA ,uvkbZlhbZ,l mRiknksa ij iksLVjksa ds 
vykok] varfj{k mi;ksx dsaæ ¼lSd½] vgenkckn vkSj Hkkjrh; lqnwj laosnu laLFkku ¼vkbZvkbZvkj,l½] nsgjknwu ds v/;;uksa dks n’kkZus okys iksLVj Hkh 
çnf’kZr fd, x,A Nk= leqnk; ds fy, Nk= iksLVj çfr;ksfxrk vfrfjä vkd”kZ.k FkhA p;fur 10 Nk= iksLVjksa esa ls rhu loZJs”B iksLVj ¼,e,uvkbZVh] 
bykgkckn] d’ehj fo’ofo|ky;] Jhuxj vkSj ,ethvkj laLFkku] psUubZ½ ds ys[kdksa dks lEekfur lHkk esa dke çLrqr djus dk volj fn;k x;kA

,uvkbZlhbZ,l dk;ZØe dks ,uvkbZlhbZ,l iksVZy ij ,d çLrqfrdj.k ds ek/;e ls le>k;k x;k] lHkh bZlhoh vkSj HkwHkkSfrdh; mRiknksa ds ckjs esa lwpuk 
çnf’kZr djus okyk ,d ohfM;ks] mn~?kkVu dk;ZØe ds nkSjku 2 feuV dk ohfM;ks fn[kk;k x;kA v/;{k] bljks }kjk mn~?kkVu l= ds nkSjku ,uvkbZlhbZ,l 
czks’kj vkSj ,uvkbZlhbZ,l iqfLrdk dk foekspu fd;k x;kA

dk;Z’kkyk ds var esa iSuy ppkZ esa ,uvkbZlhbZ,l ds Hkfo”; ds fy, jksMeSi ds çfr çfrHkkfx;ksa dh çfrfØ;k vkSj lq>ko ij Hkh fopkj fd;k x;kA

A two-day National workshop on “Space based Information Support for Climate and Environment Studies” under National Information 
System for Climate Sciences (NICES) programme was inaugurated by Shri S. Somanath, Chairman, ISRO/Secretary DOS at New Delhi on 
18 July 2022. Dr. R. Krishnan, Director, IITM Pune was the guest of honour for the programme. Inaugural ceremony also saw presence of 
Scientific Secretary, ISRO, Mr. Shantanu Bhatwadekar, Director, NRSC, Dr. Prakash Chauhan and Deputy Director, ECSA, Dr. Rajashree V 
Bothale.  Indian climate research community provided key inputs for future NICES activities through more than 20 talks from the eminent 
scientists. Around 120 participants from 45 institutes/organizations participated in the event.

^^tyok;q vkSj i;kZoj.k v/;;u ds fy, varfj{k vk/kkfjr lwpuk leFkZu ij jk”Vªh; dk;Z’kkyk 
tqykbZ 18 – 19, 2022, ubZ fnYyh 

National workshop on “Space based Information Support for Climate and Environment Studies”
July 18 – 19, 2022, New Delhi
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The talks were organized in four plenary sessions, where deliberations were held on climate and space-based observations and satellite 
observations for climate change indicators. Expert talks on state of climate change over India, meteorological observations and space-
based climate observations were delivered. Other talks included land use/land cover changes, forest ecosystem, forest fire, water resource 
dynamics, snow and glacier melt runoff, glacial lake outburst floods, Himalayan cryosphere, polar cryosphere, Himalayan geology, LST & 
heat wave, aerosol variability, greenhouse gas variability, meteorological observations, atmospheric lightning, extreme climate events, ocean 
climatic variables pertaining to Indian region, climate and environment studies over north-east regions of India. These sessions were chaired 
by Shri Shantanu Bhatawdekar, Scientific Secretary, ISRO; Dr. Kalachand Sain, Director, Wadia Institute of Himalayan Geology, Dehradun; 
Dr. Prakash Chauhan, Director, National Remote Sensing Centre, Hyderabad & Dr. A. K. Patra, Director, National Atmospheric Research 
Laboratory, Gadanki. 

Chairman ISRO and other Chief Guests of Honour inaugurated the poster exhibition arranged during the workshop. Apart from posters on 
NICES products, posters indicating studies from Space Application Centre (SAC), Ahmedabad and Indian Institute of Remote Sensing (IIRS), 
Dehradun were also displayed. Student poster competition was the added attraction for the student community.  Out of the 10 selected 
student posters, authors of three best posters (MNIT, Allahabad, University of Kashmir, Srinagar and MGR Institute, Chennai) were given 
opportunity to present the work to the august gathering. 

NICES programme was explained through a presentation on NICES portal, a video showcasing information about all ECVs and geophysical 
products, a 2-minute curtain raiser shown during inaugural programme. NICES brochure and NICES booklet were released during inaugural 
session by Chairman, ISRO. 

Panel discussion at the end of the workshop saw the feedback and suggestions from the participants towards roadmap for future of NICES. 
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Hkw-çs{k.k mixzg ds fy, ,dh—r cgqfe’ku xzkmaM lsxesaV ¼vkbZ,ethbZvks,l½ 
Hkw-çs{k.k mixzg ds fy, ,d vR;k/kqfud cgq-fe’ku xzkmaM lsxesaV çkslsflax 
,aVjçkbt gSA Hk-dsaæ] ‘kknuxj esa vkbZ,ethbZvks,l lqfo/kk Øe’k% ,Dl-

cSaM vkSj ,l-cSaM esa uhrHkkj MsVk dks laHkkyus ds fy, ,l/,Dl-cSaM 
esa pkj 7.5 ,e ,aVhuk flLVe ls ySl gSA orZeku esa] ;s ,aVsuk ç.kkyh 
12 vkbZvkj,l fe’ku vkSj 8 fons’kh fe’kuksa ls MsVk çkIr djrh gS] 
ftlesa çfr fnu 52 ikl ‘kkfey gSaA d{kk esa bu mixzgksa ds lkFk] 
ekStwnk ,aVsuk ds fy, dbZ mixzg –’;rk ++esa pkj ls vf/kd (4½) fe’ku 
Vojko ,d lkekU; ?kVuk gS] ftlls ,d gh LFkkuh; le; ds fofHkUu 
ikl laHko gSA blds vykok fudV Hkfo”; esa u, mixzg bZvks,l-2 
¼ekbØkslSV-2,½] bZvks,l-6 ¼vks’kulSV-3/3,½] fjlSV-1ch] fjlkslZlSV-3/3,] 
fjlkslZlSV-3,l/3,l, Øe esa gSaA 

,d lkFk dbZ fe’kuksa ls bruh cM+h la[;k esa ikl dks laHkkyus ds fy,] 
mijksä lHkh fe’kuksa dh MsVk vfHkxzg.k vko’;drkvksa dks iwjk djus ds 
fy, ,d vfrfjä MsVk vfHkxzg.k ,aVhuk ç.kkyh dk gksuk vko’;d gSA 
rnuqlkj] vkbZ,ethbZvks,l esa ,d 7.5 f=-v{k S/X ,aVhuk ç.kkyh ¼AS6½ 
çLrkfor vkSj LFkkfir fd;k x;k gSA f=-v{k ,aVhuk ekmaV± 7 fMxzh ds 
çksxzke ;ksX; >qdko dks l{ke djsxk] rkfd Hkfo”; ds mixzgksa ds ç{ksi-iFk 
dks fcuk fdlh ck/kk ds VªSd fd;k tk ldsA çksxzkescy fVYV flLVe ds 
lkFk f=-v{k] lHkh /#oh; lw;Z rqY;dkfyd mixzgksa vkSj fofHkUu d{kk ds 
lkFk ço`Ùk d{kk fe’kuksa vkSj çiFk fofunsZ’kksa ds fy, mi;qä gSA

lekU;r% 2 ,fDll ,aVsuk ¼fnxa’k ekmaV ij mUu;u½ esa fnxa’k osx dh 
vko’;drk cgqr vf/kd] 87.5 fMxzh mUu;u ls vf/kd gksrh gSA

IMGEOS ij u;k 7-5M f=&v{k S/X cSaM flLVe
New 7.5M Tri-axis S/X Band Antenna System at IMGEOS 10

Integrated Multi mission Ground Segment for Earth Observation 
Satellites (IMGEOS) is a state-of-art multi-mission ground segment 
processing enterprise for earth observation satellites. The IMGEOS 
facility at Earth Station, Shadnagar is equipped with four 7.5m 
antenna systems in S/X-band to handle payload data in X-band and 
S-band, respectively. Currently, these antenna systems cater 12 
IRS missions and 8 foreign missions, comprising 52 passes per 
day. With these satellites in orbit, more than four mission clashes 
in multiple satellite visibility to existing antennae is a common 
phenomenon, causing their simultaneous passes around the 
same local time. Also, several new satellites - EOS-2 (Microsat-
2A), EOS-6 (Oceansat-3/3A), RISAT-1B, Resourcesat-3/3A and 
Resourcesat-3S/3SA - are lined up in near future. 

To handle such large number of passes from multiple missions 
simultaneously, it is essential to have an additional Data Reception 
Antenna system to cater to the data reception requirements of all 
the above missions. Accordingly, one 7.5m Tri-Axis S/X Antenna 
Systems (AS6) has been proposed and installed at IMGEOS. The 
tri-axis antenna mount will enable programmable tilt of ±7 degree, 
so that the trajectory of future satellites can be tracked with no 
keyhole at zenith. The tri-axis with programmable tilt system is 
suitable for all polar sun-synchronous satellites and inclined orbit 
missions with different orbit and trajectory specifications.

In normal 2-Axis antenna (Elevation over Azimuth Mount), the 
azimuth velocity requirement is very high, beyond 87.5 deg 
elevation.

fp= 10-2: >qdko v{k
Fig. 10.2: Tilt Axis

fp= 10-1: ,aVhuk ç.kkyh
Fig.10.1: Antenna System
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Considering a nominal remote sensing satellite in LEO orbit 
(Ex. SCATSAT: 505 km Altitude and Velocity of 7.5 km/sec), the 
azimuth velocity is 19.5 deg/sec. Hence it is evident that the 
azimuth velocity requirement is infinity for a 90 deg elevation pass. 
This implies that no practical system can track the passes upto 90 
deg elevation. This zone is referred to as the ‘cone of silence’ in the 
ground station terminology.

This limitation will be overcome in the Tri-axis system, by adding a 
third axis (train axis with 7 deg wedge) beneath the 2-axis mount. 
By incorporating wedge, the maximum elevation of the pass come 
across by antenna will become 83 deg (90-7) for antenna Servo 
system. Accordingly, the sizing of the motors and corresponding 
drive will come down, which in turn will reduce the antenna 
dynamics and power consumption.

The 7 deg wedge is oriented in Azimuth direction before each 
pass, based on the Azimuth sector of the pass in order to get 
the full coverage from horizon to horizon. The wedge has been 
made programmable to aid the above-said movement. 76 deg (90 
-2 (Train axis tilt)) is considered as threshold for computing the 
optimum train axis orientation.

Advantage in Azimuth velocity due to train axis:

fuEu Hkw voyksdu ¼,ybZvks½ d{kk esa ukeek= lqnwj laosnu mixzg dks 
/;ku esa j[krs gq,¼mnkgj.k- LdSVlSV% 505 fdeh ÅapkbZ vkSj 7.5 fdeh 
/ lsdaM dk osx½] fnxa’k osx 19.5 fMxzh/lsdaM gSA blfy, ;g Li”V gS 
fd 90 fMxzh ÅapkbZ ikl ds fy, fnxa’k osx dh vko’;drk vuar gSA 
bldk rkRi;Z ;g gS fd dksbZ Hkh O;kogkfjd ç.kkyh 90 fMxzh ÅapkbZ 
rd ds ikl dks VªSd ugha dj ldrh gSA bl {ks= dks Hkw dsaæ  ‘kCnkoyh 
esa ^ekSu dk ‘kadq ¼dksu v‚Q lkbysUl½^ dgk tkrk gSA

2-v{kh; ekmaV ds uhps ,d rhljk v{k ¼7 fMxzh ost ds lkFk Vªsu 
v{k½ tksM+dj] f=-v{kh; ç.kkyh esa bl lhek dks nwj fd;k tk,xkA ost 
dks ‘kkfey djus ls] ,aVsuk ls xqtjus okys ikl dh vf/kdre ÅapkbZ 
,aVsuk loksZ flLVe ds fy, 83 fMxzh ¼90-7½ gks tk,xhA rnuqlkj] eksVlZ 
vkSj lacaf/kr Mªkbo dk vkdkj de gks tk,xk] tks cnys esa ,aVhuk dh 
xfr’khyrk vkSj fctyh dh [kir dks de djsxkA 

f{kfrt ls f{kfrt rd iw.kZ dojst çkIr djus ds fy,] ikl ds fnxa’k 
¼vtheqFk½ lsDVj ds vk/kkj ij] çR;sd ikl ls igys 7 fMxzh ost fnxa’k 
fn’kk esa mUeq[k gksrh gSA mi;qZä xfr esa lgk;rk ds fy, ost dks çksxzke 
djus ;ksX; cuk;k x;k gSA b”Vre Vªsu v{k vfHkfoU;kl dh x.kuk ds 
fy, 76 fMxzh ¼90-2 ¼Vªsu v{k >qdko½½ dks Fkzs’kksYM ekuk tkrk gSA 

fcuk >qds 
El 

Untilted 
Max El 
(Deg.)

>qds eSDl El 
Tilted Max El  
(train angle) 

(Deg.)

Azz osx  
¼>qdko ds 

lkFk½ 
Az 

Velocity 
(withtilt) 
deg/sec

Azz osx  
¼fcuk >qds½ 
Az Velocity 
(untilted) 
deg/sec 
(with tilt) 
deg/sec

osx esa deh 
Reduction 

in Vel. 
(deg/sec)

85.47 78.36 (-101.74) 4.21 10.74 6.53

87.5 80.01 (-101.63) 6.83 19.48 12.65

88.04 80.92 (-101.55) 5.46 24.86 19.40

89.64 82.55 (78.58) 6.51 135.39 128.88

07 tqu 2022 dks Jh vuqi flag vkbZ,Q,l, Mhth, ,Q,lvkbZ }kjk nkSjk 
Visit of Shri Anoop Singh, IFS, DG, FSI on 07-06-2022
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ekud PARAMETERS fof“k’Vrk SPECIFICATIONS
foU;kl Configuration nksgjs vkdkj] dSllsxzsu QhM Dual Shaped, Cassegrain feed

ekmaV ds çdkj Type of mount Vªsu ij fnxa’k ij ÅapkbZ Elevation over Azimuth over Train

vko`fÙk Js.kh Frequency Range

,Dl&cSaM çkfIr X-Band Receive 7.9 to 8.5 GHz

,l&cSaM vkj,Dl S-Band Rx. 2.2 to 2.3 GHz

QhM /k`ohdj.k Feed Polarization

,Dl&cSaM
X- band

MsVk vfHkxzg.k (Rx): RHCP & LHCP 
,d lkFk VªSd Rx RHCP & LHCP p;u ;ksX; 
Data Reception (Rx):
RHCP & LHCP simultaneous
Track  Rx RHCP & LHCP selectable

,l&cSaM 
S-band

MsVk Rx RHCP & LHCP ,d lkFk VªSd 
Rx RHCP & LHCP p;u ;ksX; 
Data Rx RHCP & LHCP simultaneous
Track  Rx RHCP & LHCP  selectable

fMeksMqys”ku Demodulation 8PSK, QPSK, OQPSK, UQPSK, BPSK

G/T dB/0K

,Dl cSaM 8.0 GHz ij  X band at 8.0 GHz 31.50 ;k 50  bZ,y ij csgrj] Li”V vkdk’k  31.50 or better at 50 EL, clear sky

,l cSaM 2.2 GHz ij  S band at 2.2 GHz 160 ;k 50 bZ,y ij csgrj] Li’V vkdk’k  160 or better at 50 EL, clear sky

S & X cSaM VªSfdax ra=  S & X band Tracking mechanism ,dy pSuy eksuks iYl  Single Channel Mono pulse

MsVk nj  Data Rate çfr pSuy 600 ,echih,l rd  Up to 600 Mbps per channel

bafxr lVhdrk  Pointing Accuracy 0.05 fMxzh ls de  Less than 0.050

VªSfdax lVhdrk  Tracking Accuracy 0.025 fMxzh ls de  Less than 0.0250

Vªsu v{k   Train axis
>qdko% U;wure 7 fMxzh vkSj çksxzke djus ;ksX; ç{ksi&iFk ds vuqlkj
Tilt: Minimum of  70 & Programmable as per the trajectory

Mªkbo foU;kl   Drive configuration
fnxa’k esa nks eksVj] ÅapkbZ vkSj Vªsu v{k 
Two motor in Azimuth, Elevation  & Train axes

vf/kdre VªSfdax osx  Maximum Tracking Velocity AZ   :  150/sec    EL   :  60/sec    Train: 60/sec

vf/kdre VªSfdax Roj.k  Maximum Tracking Acceleration AZ   :  60 /sec²    EL   :  30 /sec²      Train:  30 /sec2

lHkh lcflLVe baVjQsl All subsystem Interfaces TCP/IP

®É¹]ÅÒªÉ VÉ±É Ê´ÉYÉÉxÉ {ÉÊ®ªÉÉäVÉxÉÉ Eòä iÉ½iÉ iÉèªÉÉ® ¥¼¨É{ÉÙjÉ xÉnÒ PÉÉ]Ò EòÒ Ê½¨ÉxÉn ZÉÒ±É B]±ÉºÉ EòÉ Ê´É¨ÉÉäSÉxÉ
Release of Glacial Lake Atlas of Brahmaputra River Basin Prepared under National Hydrology Project

Glacial Atlas of Brahmaputra River Basin was formally released by Shri. Pankaj Kumar, Secretary, DoWR, 
RD&GR, Ministry of Jal Shakti in the presence of Dr. Shantanu Bhatawdekar, Scientific Secretary/ISRO, 
DOS & Dr. Prakash Chauhan, Director, NRSC on 05 July, 2022 through a Video Conference event. The 
Brahmaputra basin glacial lake atlas depicts spatial distribution of 18,001 glacial lakes of size greater 
than 0.25 ha mapped using high resolution Resourcesat-2 LISS4 MX satellite data of 2016-17 covering 
geographical area of 3,99,833 sq.km.  The atlas presents the details of glacial lakes in terms of area, 
type and elevation and administrative unit wise
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EO Data Cubes are new paradigm aiming to utilize the full potential 
of EO data by lowering the barriers caused by these Big data 
challenges and providing access to large spatio-temporal data. 
Analysis of this time series EO big data will provide information 
which will help to solve problems related to environment, 
agriculture, climate etc. 

An attempt is made here to develop a framework for generation of 
EO data cube. Managing big data in traditional DBMS is inefficient. 
Hence, Array database (ArrayDB) which provides an efficient 
way of storing and retrieving huge amount of data is used in this 
project. Open Datacube library (supported by ‘The Committee on 
Earth Observation Satellites-CEOS’), PostgreSQL, GDAL, YAML, 
xarray in python is used for the datacube setup, and Python 
Flask framework, HTML, JavaScript and CSS are used for the 
development of web application. Open datacube library along with 
its dependencies such as python 3.6+, PostgreSQL 9.6+, xarray 
and GDAL are installed and a schema is created in PostgreSQL 
and linked with the datacube using a YAML configuration file. After 
database initialization, indexing is carried out using the metadata 
information. After indexing, the data is ingested into the datacube. 
Ingestion is the process of transforming original datasets into more 
accessible format that can be used by the Data Cube. Ingestion 
relies on the use of a ‘YAML’ configuration file that specifies all of 
the input and output details for the data. Indexed source datasets 
that fit the criteria are identified, tiled, reprojected, and resampled 
(if required) and written to disk as NetCDF storage units. The 
sequence of steps for installation of dependent libraries, product 
definition and ingestion of data into datacube is shown in Figure 
11.1. The developed framework is ready for ingest of Analysis 
Reay Data (ARD).

A web application using Python Flask framework, HTML, 
JavaScript and CSS has been developed to provide an interface 
to the datacube Figure 11.2. The web application allows the user 

fp= 11-1: J`a[kyk Mhch vkSj vuqØe.k MsVk dk mi;ksx djds bvks MsVk D;wc 
ds fuekZ.k ds fy, :ijs[kk ds çfØ;k çokg fodkl dks n”kkZrk ¶ykspkVZ

Figure 11.1: Flowchart showing process flow development of framework 
for generation of EO data Cube using ArrayDB and indexing data

le; J`a[kyk MsVk ds  fo’ys”k.k ds fy, bZvks MsVkD;wc vkSj osc vuqç;ksxksa ds fodkl ds fy, <kaps dk s fuekZ.k 
Development of Framework for generation of EO data and web applications 
for analysis of time series data

11
bvks MkVk D;wc u, çfreku gS ftudk mís’; fo’kky MkVk pqukSfr;ksa 
ls mRiUu O;o/kkuksa dks de djds bvks MkVk ds iw.kZ {kerk dk mi;ksx 
djuk gS] vkSj c`gn-dkfyd MkVk dk vfHkxe çnku djuk gSA bl le; 
bvks fo’kky MsVk J`a[kyk dk fo’ys”k.k ,slh tkudkjh nsxk tks i;kZoj.k] 
—f”k] tyok;q vkfn ls lacaf/kr leL;kvksa ds fujkdj.k esa lgk;d gksxkA 

bvks MkVk D;wc ds fuekZ.k ds fy, :ijs[kk dsfodkl ds fy, ;gka ,d 
ç;kl fd;k x;k gSA fo’kky MkVk ds çca/ku esa ikjaifjd Mhch,e,l 
vçHkkoh gSA vr% bl ifj;kstuk esa J`a[kyk MkVkcsl ¼vjSMhch½ dk 
mi;ksx fd;k x;k gS tks vf/kd ek=k esa MkVk ds HkaMkj.k ,oa iqu%çkfIr 
dk ,d çHkkoh rjhdk çnku djrk gSA MkVk D;wc lsVvi ds fy, eqä 
MkVk D;wc ykbczsjh ¼^Hkw-çs{k.k mixzg lfefr-lhbZvks,l }kjk lefFkZr½] 
PostgreSQL, GDAL, YAML, ik;Fku esa Xarray dk mi;ksx fd;k x;k 
gS vkSj osc ,fIyds’ku ds fodkl ds fy, ik;Fku ¶ykLd ÝseodZ] 
,pVh,e,y] tkokfLØIV ,oa lh,l,l dk mi;ksx fd;k x;k gSA eqä 
MkVk D;wc ykbczjh dks viusvkfJrksa] tSls ik;Fku 3.6+, PostgreSQL 
9.6+, Xarray vkSj GDAL lfgr laLFkkfir fd;k x;k gS; PostgreSQL 
esa ,d ;kstuk cuk dj vkSj ,d YAML foU;kl Qkby ds mi;ksx ls 
MkVk D;wc ls tksM+k x;k gSA MsVkcsl rS;kj dj] esVkMsVk lwpuk ds ç;ksx 
ls vuqØe.k fd;k tkrk gSA vuqØe.k ds ckn] MkVk D;wc esa MkVk dk 
varxZzg.k fd;k tkrk gSA varxZzg.k çfØ;k esa ewy MsVklsV dks vf/kd 
lqyHk çk:i esa cnyk tkrk gS ftldk mi;ksx MsVk D;wc }kjk fd;k 
tkrk gSA varxZzg.k] YAML foU;kl Qkby ds mi;ksx ij fuHkZj gS tks 
MkVk ds fy, lHkh buiqV o vkmViqV fooj.k fu/kkZfjr djrk gSA mi;qä 
vuqØfer lzksr MkVklsV dks fpfàr fd;k tkrk gS] Vkby fd;k tkrk gS] 
iqu% is’k fd;k tkrk gS] fQj ls uewuk fd;k tkrk gS ¼;fn vko’;d 
gks½ vkSj fMLd ij usVlhMh,Q HkaMkj.k bdkb;ksa ds :i esa fy[kk tkrk 
gSA vkfJr ykbczjh dh laLFkkiuk gsrq Øec) pj.k] mRikn ifjHkk”kk vkSj 
MsVk D;wc esa MsVk varxZzg.k dks fp= 11.1 esa fn[kk;k x;k gSA varxZzg.k 
ds fo’ys”k.k rS;kj MsVk ¼,vkjMh½ ds fy, fodflr :ijs[kk rS;kj gSA 

MsVkD;wc dks ,d baVjQsl çnku djus ds fy, ik;Fku ¶ykLd ÝseodZ] 
HTML, tkokfLØIV vkSj lh,l,l dk mi;ksx djrs gq, ,d osc 
,fIyds’ku fodflr fd;k x;k gS fp= 11.2 osc ,fIyds’ku mi;ksxdrkZ 

fp= 11-2: -2016-2017 ds nkSjku osuk cka/k ij ySaMlSV 8 MsVk dh le; 
J`a[kyk ,uhes’ku n’kkZrk osc vk/kkfjr baVjQsl

Fig. 11.2: Web based interface showing time series animation of Landsat 
8 data over Vena Dam during 2016-2017
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to visualize, query and run custom algorithms over the available 
datasets in the datacube. Data pertaining to a certain area of 
interest can be fetched for a specific duration and algorithms can 
be applied on the retrieved data on the fly. The datacube framework 
thus developed is ready for ingesting of any ARD satellite data of 
any sensor/mission for further use by the geospatial community. 

dks]MsVkD;wc esa miyC/k MsVklsV ns[kus] iwNrkN] dLVe ,Yxksfjne pykus 
dh vuqefr nsrk gSA #fp ls lacaf/kr {ks= dsMsVk ,d fof’k”V vof/k ds 
fy, çkIr fd;k tk ldrk gS vkSj MsVk iquiZzkfIr gsrq ,Yxksfjne ykxw 
fd;k tk ldrk gSAbl çdkj fodflr MkVk D;wc :ijs[kk] Hkw-LFkkfud 
leqnk; }kjk vkxs mi;ksx ds fy, fdlh Hkh lsalj /fe’ku ds fdlh Hkh 
,vkjMh mixzg MsVk dks varxZzg.k djus ds fy, rS;kj gSA

,uvkj,llh us ,l,yoh-3 ds lQyrk fnol dh ,sfrgkfld ?kVuk ds miy{; esa 18 vkSj 19 tqykbZ 2022 dks tu-laidZ dk;ZØe vk;ksftr fd;k 
gSA ,l,yoh-3 ds lkFk ^^ifg;ksa ij varfj{k ¼Lis’k v‚u fOgy½” eksckby çn’kZuh vkSj bl volj ij fo’ks”k :i ls cuk, x, fofHkUu ,yoh lQyrk 
dh dgkfu;ksa dk ohfM;ks  lHkh ljdkjh Ldwyksa vkSj futh Ldwyksa ds Nk=ksa  ds fy, lh-oh- jeu foKku laxzgky;] laxkjsìh ftyk] rsyaxkuk esa çnf’kZr 
fd;k x;kA 

,uvkj,llh/bljks eksckby çn’kZuh okgu ^^ifg;ksa ij varfj{k” ftlesa fofHkUu varfj{k ç{ksi.k okguksa ds e‚My] mixzg e‚My] paæ;ku-1 vkSj 2 fp= 
çn’kZu] eaxy df{k= fe’ku ¼,evks,e½ flagkoyksdu e‚My vkSj mixzg MsVk mi;ksx ds iksLVj] jkT; f’k{kk vuqla/kku ,oa çf’k{k.k ifj”kn ¼,llhbZvkjVh½] 
ftyk f’k{kk foHkkx vkSj Vh-lSV usVodZ ¼lkslkbVh Q‚j rsyaxkuk LVsV usVodZ½ lwpuk çkS|ksfxdh foHkkx] bysDVª‚fuDl vkSj lapkj foHkkx] rsyaxkuk ljdkj 
ds lg;ksx ls 18 vkSj 19 tqykbZ 2022 dks ,uvkj,llh / bljks  }kjk vk;ksftr fd, x, FksA 

lh-oh- jeu foKku laxzgky; esa yxHkx 34 Ldwy ds Nk=ksa rFkk mlds ckn IIT-gSnjkckn ds bathfu;fjax d‚yst ds Nk=ksa  us ̂ ^Lisl v‚u OghYl çn’kZuh” dk 
voyksdu fd;kA bldk mís’; Nk=ksa dks varfj{k foKku vkSj ekuo-tkfr ds fy, bldh mi;ksfxrk ds {ks= esa çksRlkfgr djuk vkSj f’kf{kr djuk Hkh FkkA

NRSC has conducted  outreach programme on  18th and 19th July 2022 commemorating the landmark event of SLV-3 success day. The 
“Space on Wheels”  mobile exhibition along SLV-3 and various LV success stories video specially made for the occasion was made available 
to students of all Govt schools and Private schools at location C.V. Raman Science museum , Sangareddy district, Telangana.

The NRSC/ISRO mobile exhibition  vehicle “ Space on wheels” carrying the models of various launch vehicles, satellites models, chandrayaan-1 
and 2 depiction exhibits, MOM overview model &  Posters of satellite data uses  was organized by the NRSC/ISRO in association with the, 
State Council of Educational Research & Training (SCERT), Department of District Education & T-SAT  Network (Society for Telangana state 
network)  Department of Information technology, Electronics and communications, Govt of Telangana  on  18th and 19th July 2022.

Around  34 school students visited the “space on wheels exhibition” at C.V. Raman Science museum,  followed by engineering college 
students from IIT- Hyderabad. The objective was also to encourage and educate students in the field of space science and its utility for 
mankind.

,l,yoh&3 lQyrk fnol SLV-3 Success Day
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Several villages adjacent to the Godavari river are prone to flood 
inundation during heavy rainfall and runoff into river. In July 2022, 
this has resulted in occurrence of floods in Godavari river. Near 
real time mapping and monitoring of flood inundation was taken 
up by NRSC as part of ISRO’s Disaster Management Support 
Programme (DMSP). Multi-sensor SAR and Optical satellite 
datasets were used to map the flood inundation from 14th July to 
31st July 2022. These near real time flood inundation maps were 
provided to the State and Central Disaster Management Support 
organizations. 

The launch of ISRO’s microwave satellite RISAT-1A in February 
2022 is an important step towards mapping and monitoring large 
area flood inundation. The national-level MRS database (of April 
2022) is used as pre-flood satellite database reference. Further, 
daily archives of MRS & CRS data in entire country is used for 
continuous monitoring of the flood situation and to take necessary 
mapping activity as per flooding scenario. RISAT-1A is a major 
contributor of satellite data for flood mapping and monitoring in 
India, in addition to the public domain satellite datasets. 

Figure 12.1 shows RISAT-1 MRS data surrounding the Sabari and 
Godavari river confluence at Kunavaram in East & West Godavari 
districts of Andhra Pradesh. Support of International Disaster 
Charter is sought for acquiring high frequency satellite datasets 
for analysis. Figure12.2 shows high resolution optical data of 
an island village near Dhawaleswaram bridge (from NEWSAT 
satellite). Figure 12.3 shows synoptic view of Polavaram project 
surroundings (from Pleiades satellite) in peak flood conditions. 
Figure 12.4 shows parts of flood inundation in Telangana State.

fp= 12-1: ck<+ ds nkSjku lcjh vkSj xksnkojh unh ds laxe ij 19 tqykbZ 
2022 dks IRS RISAT-1A ls çkIr ekufp=

Figure 12.1: Sabari & Godavari river confluence captured from IRS 
RISAT-1A on 19th July 2022 during the flood

xksnkojh unh esa ck<+ dk ekufp=.k vkSj fuxjkuh  
Mapping and Monitoring Flood Inundation in Godavari River 12

unh ls lVs dbZ xkaoksa esa Hkkjh o”kkZ vkSj unh esa cgko ds nkSjku ck<+ dk 
[krjk gksrk gSA tqykbZ 2022 esa] blds ifj.kkeLo:i xksnkojh unh esa 
ck<+ vk xbZA bljks ds vkink çca/ku lgk;rk dk;ZØe ¼Mh,e,lih½ ds 
fgLls ds :i esa ,uvkj,llh }kjk ck<+ ds okLrfod le; esa eSfiax vkSj 
fuxjkuh dk dke ‘kq: fd;k x;kA 14 tqykbZ ls 31 tqykbZ 2022 rd 
ck<+ dks eSi djus ds fy, xksnkojh eYVh-lsalj ,l,vkj vkSj v‚fIVdy 
lSVsykbV MsVklsV dk bLrseky fd;k x;kA ;s fudV okLrfod le; 
esa ck<+ ds uD’ks jkT; vkSj dsaæh; vkink çca/ku lgk;rk laxBuksa dks 
çnku fd, x,A 

Qjojh 2022 esa bljks ds ekbØksoso mixzg RISAT-1A dk ç{ksi.k] cM+s {ks= 
esa ck<+ ds ekufp=.k vkSj fuxjkuh dh fn’kk esa ,d egRoiw.kZ dne gSA  
jk”Vªh; Lrj ds ,evkj,l MsVkcsl ¼vçSy 2022½ dk mi;ksx] ck<+-iwoZ 
mixzg MsVkcsl ds lanHkZ ds :i esa fd;k tkrk gSA blds vykok] iwjs 
ns’k esa ,evkj,l vkSj lhvkj,l MsVk ds nSfud laxzg dk mi;ksx] ck<+ 
dh fLFkfr dh fujarj fuxjkuh vkSj ck<+ ifj–’; ds vuqlkj vko’;d 
ekufp=.k xfrfof/k ds fy, fd;k tkrk gSA lkoZtfud Mksesu mixzg 
MsVklsV ds vykok] Hkkjr esa ck<+ ekufp=.k vkSj fuxjkuh ds fy, mixzg 
MsVk ds fy, RISAT-1A ,d çeq[k ;ksxnkudrkZ gSA

fp= 12.1 esa vka/kz çns’k ds iwoZ vkSj if’pe xksnkojh ftyksa ds dqukoje 
esa lcjh vkSj xksnkojh unh ds laxe ds vklikl ds RISAT-1 MRS MsVk 
dks n’kkZrk gSA fo’ys”k.k gsrq mPp vko`fÙk mixzg MsVklsV çkIr djus 
ds fy, varj jk”Vªh; vkink pkVZj dk leFkZu ekaxk x;kA fp= 12.2 esa          
/koysLoje iqy ds fudV ,d Vkiw tSls xkao ds mPp foHksnu v‚fIVdy 
MsVk¼U;wlSV mixzg ls½dks n’kkZrk gSA fp= 12.3 esa pje ck<+ dh fLFkfr 
esa iksykoje ifj;kstuk ds laf{kIr –’; ¼Iyh,M~l mixzg ls½ dks fn[kkrk 
gSA fp= 12.4 esa rsyaxkuk jkT; esa ck<+ ds dqN fgLlksa dks n’kkZrk gSA

fp= 12-2: 19 tqykbZ 2022 dks NEWSAT mixzg ls fy;k x;k eíqj yadk xkao 
¼jkteqanjh] vka/kz çns’k ds ikl½ dk ck<+

Figure 12.2: Flooded Maddur Lanka village (near Rajahmundry, Andhra 
Pradesh) captured from NEWSAT satellite on 19th July 2022 
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fp= 12-3: 19 tqykbZ 2022 dks iksykoje ifj;kstuk ds vklikl ¼vka/kz çns”k½ Iys,M~l mixzg }kjk çkIr ekufp=
Figure 12.3 Polavaram project surroundings (Andhra Pradesh) captured by Pleiades satellite on 19th July 2022

fp= 12-4: 14 tqykbZ 2022 rd rsyaxkuk jkT; esa dkys”oje vkSj MkmuLVªhe ls xksnkojh unh esa ck<+ dh fLFkfr dks fn[kkus okys lsufVusy ,l,vkj dk laf{kIr –”;
Figure 12.4: Synoptic view of Sentinel SAR showing high flood situation in Godavari river from Kaleshwaram & downstream in Telangana state as on 14th July 2022

Jh ujsaæ flag cqansyk] vkbZih,l] egkfujh{kd ¼vkbZth½] jk”Vªh; vkink çfrfØ;k cy ¼,uMhvkj,Q½ 
us 30-06-2022 dks ,uvkj,llh dk nkSjk fd;k vkSj bljks lajfpr çf’k{k.k dk;ZØe ¼,lVhih½-2022 
ds çfrHkkfx;ksa ds fy, ^^vkink jkgr vkSj cpko dk;k” ij ,d O;k[;ku fn;kA ckn esa] mUgksaus 
vius ofj”B lg;ksfx;ksa ds lkFk us’kuy MsVkcsl Q‚j bejtsalh eSustesaV ¼,uMhbZ,e½ lqfo/kk dk 
nkSjk fd;kA  mudh ;k=k dk eq[; mís’; us’kuy MsVkcsl Q‚j bejtsalh eSustesaV ¼,uMhbZ,e½ ds 
dkedkt] lwpuk çokg vkSj lapkyu ds ckjs esa tkudkjh çkIr djuk gSA nkSjs ds nkSjku] ck<+ /
pØokr] nokuy] HkwL[kyu / Hkwdai vkfn lfgr vkink çca/ku lgk;rk lewg dh xfrfof/k;ksa ij 
çLrqfr;k¡ nh xbZa vkSj fo’ks”k :i esa fufeZr ,uMhbZ,e-,uMhvkj,Q iksVZy ds ckjs esa çn’kZu fn;k 
x;kA vkbZ,ethbZvks,l] MsVk lsaVj] ,aVhuk vkSj ,thbZvks,l lqfo/kk dk Hkh nkSjk fd;k x;kA

Shri.Narendra Singh Bundela, IPS, Inspector General (IG), National Disaster Response 
Force (NDRF) has visited NRSC on 30.06.2022 and delivered a lecture on “Disaster 
Relief & Rescue Operations” for the participants of  ISRO Structured Training Programme 
(STP)-2022. Later on, He has visited National Database for Emergency Management 
(NDEM) facility along with his senior colleagues. The main aim of his visit is to have the 
information about the functioning, information flow and operations of National Database 
for Emergency Management (NDEM). During the visit, presentations were made on 
Disaster Management Support Group activities including Floods/Cyclones, Forest Fires, 
Landslides/Earthquakes etc., and demonstration was given customized NDEM-NDRF 
portal.  Facility visit was also made to IMGEOS, Data Centre, Antenna, and AGEOS facility.

egkfujh{kd ¼vkbZth½] jk”Vªh; vkink çfrfØ;k cy ¼,uMhvkj,Q½ dk nkSjk
Visit of Inspector General (IG), National Disaster Response Force (NDRF)
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^^lekurk dh ewfrZ^^ tSlk fd C2S iSu + ,e,Dl] Mhvksih] 08 Qjojh 2022 }kjk ns[kk x;k gS
“Statue of Equality” as viewed by C2S PAN+Mx, DOP, 08 Feb. 2022

04 tqykbZ 2022 dks Jh f=osaæ flag jkor] iwoZ eq[;ea=h] mÙkjk[kaM  }kjk nkSjk
Visit of Shri Trivendra Singh Rawat, Former CM, Uttarakhand on 04-July- 2022 
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