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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. Raj 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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ÊxÉnä¶ÉEò EòÒ +Éä®ú ºÉä... from the director’s desk

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 O;Dr djrk gwaA vk”kk gS fd 

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

foijhr ifjfLFkfr;ksa ds ckotwn] 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, miyC/k iksVZy ds :i esa fd;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 jgsA

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’kxaxk ¶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

ºÉ¨ÉÉSÉÉ®ú {ÉÊjÉEòÉ NEWS LETTER
VÉÖ±ÉÉ<Ç July 2021ßÁ∫oyÆ EÊou∫q EåÏÃÊáÁå ÃÊTeå  Indian Space Research Organisation

MkW. jkt dqekj, funs’kd, ,uvkj,llh
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India is very rich in terms of faunal diversity due to its diversified 
habitat and climatic conditions and is one among the 17 mega-
biodiversity countries in the world.  India harbours more than 7% 
of the total animal species of the world.

The Zoological Survey of India (ZSI), a premier national organization 
on animal taxonomy has been significantly contributing to the 
knowledge on faunal diversity of the country. ZSI and NRSC 
have taken a task towards creation of digital inventory of faunal 
species. The key objectives of the project entitled “Indian Faunal 
Diversity Geo-Information Facility (Z-GIF)” are to strengthen the 
ZSI through implementation of geospatial technologies to capture, 
manage and analyze survey data for monitoring and conservation 
of the country’s faunal species. In this context, the Z-GIF has been 
created, which includes a mobile app for collecting faunal survey 
data with geotagged photographs (Figure 1.1) as well as geospatial 
data analytic tool for visualizing and analyzing the faunal species 
survey data in spatial and temporal mode (Figure 1.2).

Major Highlights Z-GIF are: 

•	 Collecting survey data in digital form with android application.

•	 Representation of countries faunal species data in a unified 
format and single platform

•	 Dynamic dashboard visualization of faunal data in spatial and 
temporal mode together with map, chart and graph.

•	 Taxonomic search and rendering

•	 Detailed presentation of individual species information

Major benefits include: (1) Systematic collection of survey data 
in a standard format in the field with minimum human interaction. 
(2) Monitoring and conserving the faunal diversity with minimum 
effort and manpower.

fp= 1-1: tsM&thvkbZ,Q eksckby ,si
Figure 1.1: Z-GIF mobile app

Hkkjrh; tho fofo/krk Hkw&lwpuk lqfo/kk
Indian Faunal Diversity Geo-Information Facility1

Hkkjr vius fofo/k vkokl vkSj tyok;q ifjfLFkfr;ksa ds dkj.k tho         
fofo/krk ds ekeys esa cgqr le`) gS vkSj nqfu;k ds 17 esxk-tSo                  
fofo/krk okys ns’kksa esa ls ,d gSA Hkkjr nqfu;k dh dqy i’kq çtkfr;ksa 
ds 7% ls vf/kd dks vkJ; nsrk gSA

Hkkjrh; çk.kh losZ{k.k ¼tsM,lvkbZ½] i’kq oxhZdj.k ij ,d çeq[k jk”Vªh; 
laxBu ns’k ds tho fofo/krk laca/kh Kku esa egRoiw.kZ ;ksxnku ns jgk 
gSA tsM,lvkbZ vkSj ,uvkj,llh us thoksa dh çtkfr;ksa dh fMftVy 
lwph cukus dh fn’kk esa ,d dk;Z fy;k gSA ‘‘Hkkjrh; tho fofo/krk 
ft;ks-bUQ‚esZ’ku QSflfyVh ¼tsM-thvkbZ,Q½” uked ifj;kstuk dk çeq[k 
mís’; ns’k dh tho çtkfr;ksa dh fuxjkuh vkSj laj{k.k ds fy,  losZ{k.k  
vkadM+s vftZr djus] çcaf/kr djus vkSj fo’ys”k.k djus ds fy, Hkw-
LFkkfud çkS|ksfxfd;ksa ds dk;kZUo;u ds ek/;e ls tsM,lvkbZ dks etcwr 
djuk gSA bl lanHkZ esa] Z-GIF cuk;k x;k gS] ftlesa ft;ksVSXM rLohjksa ds 
lkFk tho losZ{k.k MsVk ,d= djus ds fy, ,d eksckby ,si ¼fp= 1.1½ 
ds lkFk-lkFk LFkkfud vkSj vLFkk;h eksM esa tho çtkfr;ksa ds losZ{k.k 
MsVk dh dYiuk vkSj fo’ys”k.k ds fy, Hkw-LFkkfud MsVk fo’ys”k.kkRed 
midj.k ‘kkfey gS ¼fp= 1.2½A
Z-GIF ds eq[; vkd”kZ.k gSa%
•	 ,aMª‚bM ,fIyds’ku ds lkFk fMftVy :i esa losZ{k.k MsVk ,d= djuk
•	 ,d ,dh—r çk:i vkSj ,dy eap esa ns’kksa ds thoksa dh çtkfr;ksa 

ds MsVk dk çfrfuf/kRo
•	 ekufp=] pkVZ ,oa xzkQ ds lkFk LFkkfud ,oa dkfyd eksM esa thoksa 

ds vkadM+ksa dh vfHkdYiuk dk xfrd MS’kcksMZ
•	 oxhZdj.k [kkst vkSj çfriknu
•	 O;fäxr çtkfr;ksa dh tkudkjh dh foLr`r çLrqfr 

çeq[k ykHkksa esa ‘kkfey gSa% ¼1½ U;wure ekuo laidZ ds lkFk {ks= esa 
,d ekud çk:i esa losZ{k.k MsVk dk O;ofLFkr laxzg ¼2½ U;wure ç;kl 
vkSj tu’kfä ds lkFk tho fofo/krk dh fuxjkuh vkSj laj{k.kA

fp= 1-2: tsM&thvkbZ,Q fo”ys’k.kkRed midj.k
Fig. 1.2: Z-GIF analytical tool
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NDEM is a national repository of multi-scale geospatial database 
coupled with decision support system tools. It is a unique 
and homogenous database served for entire country with 
essential database elements for addressing emergency/disaster 
management in the country. NRSC has established a state-of-
art facility with structured framework with multi-institutional 
participation to assist the disaster managers of all States/UTs for 
preparedness, situational assessment and emergency response, 
at the behest of Ministry of Home Affairs (MHA), Government of 
India. 

NDEM services are operational since 2013 providing timely 
information along with disaster specific products for effective 
decision making. Having introduced NDEM V1.0 in 2013, NDEM 
has undergone several progressive changes and currently NDEM 
V3.0 is in operation and available to the district level administration.

As part of continuous improvement, development of NDEM Version 
4.0 is completed with enhanced disaster dashboard showcasing 
all major disasters, alerts and warnings of various forecasting 

vkikrdkyhu çca/ku ds fy, jk”Vªh; vkadM+k vk/kkj ¼,uMhbZ,e½  
National Database for Emergency Management (NDEM) 2

,uMhbZ,e fu.kZ; leFkZu ç.kkyh midj.kksa ds lkFk cgq-Lrjh; Hkw-LFkkfud 
MsVkcsl dk ,d jk”Vªh; HkaMkj gSA ;g ns’k esa vkikrdkyhu/vkink çca/ku 
dks lacksf/kr djus ds fy, vko’;d MsVkcsl rRoksa ds lkFk iwjs ns’k ds 
fy, ,d fof’k”V vkSj le:i MsVkcsl gSA ,uvkj,llh us x`g ea=ky; 
¼,e,p,½] Hkkjr ljdkj ds dgus ij rS;kfj;ksa] fLFkfrtU; ewY;kadu 
vkSj vkikrdkyhu çfrfØ;k ds fy, lHkh jkT;ksa / dsaæ ‘kkflr çns’kksa 
ds vkink çca/kdksa dh lgk;rk ds fy, cgq-laLFkkxr Hkkxhnkjh ds lkFk] 
lajfpr <kaps ds lkFk ,d vR;k/kqfud lqfo/kk dh LFkkiuk dh gSA 
  
çHkkoh fu.kZ; ysus ds fy, vkink fof’k”V mRiknksa ds lkFk-lkFk le; 
ij tkudkjh çnku djus ds fy, ,uMhbZ,e lsok,a 2013 ls pkyw gSaA 
2013 esa ,uMhbZ,e laLdj.k 1.0 dks is’k djus ds ckn] ,uMhbZ,e esa 
dbZ çxfr’khy ifjorZu gq, gSa vkSj orZeku esa ,uMhbZ,e laLdj.k 3.0 
pkyw gS vkSj ftyk Lrj ds ç’kklu ds fy, miyC/k gSA

fujarj lq/kkj ds fgLls ds :i esa] ,uMhbZ,e laLdj.k 4.0 dk fodkl 
mUur vkink MS’kcksMZ ds lkFk iwjk fd;k x;k gS ftlesa lHkh çeq[k 
vkinkvksa] psrkouh vkSj fofHkUu iwokZuqeku ,tsafl;ksa dh psrkofu;ksa dks 
,d eap ij mi;ksxdrkZvksa dks fn[kk;k x;k gSA (https://ndem.nrsc.
gov.in/login.php). ubZ fu.kZ; leFkZu ç.kkyh ¼DSS½ mRikn lwph] vkink 

fp= 2-1: ,uMhbZ,e 4-0 gkse ist
Fig. 2.1: NDEM 4.0 Home page
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fp= 2-2: uewuk - fcgkj jkT;
Fig. 2.2: Sample - Bihar state

?kVuk dkMZ] Hkkjrh; vkink lalk/ku usVodZ ¼vkbZMhvkj,u½ v|ru Hkh 
,uMhbZ,e laLdj.k 4.0 esa fodflr vkSj ,dh—r fd, x, gSaA ¼fp= 
2.1 - fp= 2.4½-

,uMhbZ,e laLdj.k 4.0 dh eq[; fo’ks”krk,a gSa%

•	 ,uMhbZ,e Hkw-LFkkfud MsVkcsl vkSj mixzg ls çkIr tkudkjh ds 
lkFk iwokZuqeku ,tsafl;ksa ¼lhMCY;wlh] vkbZ,eMh] ,evks,lMh,lh] 
vkbZ,ulhvksvkbZ,l] vkfn½ ls okLrfod le; ds vyVZ vkSj 
psrkofu;ksa dks ,dh—r djrk gS vkSj ns’k esa vkink tksf[ke esa deh 
ds fy, dsaæh; vkSj jkT; Mh,e vf/kdkfj;ksa dks çlkfjr djrk gSA

•	 mUur Hkw-LFkkfud MsVkcsl] u, Mh,l,l midj.k-fudklh ;kstuk 
vkSj LFkkfud ç’u fuekZ.k

•	 iksVZy rd igqapus ds fy, {ks=h; Hkk”kk leFkZu ¼vaxzsth vkSj fganh 
lfgr 5 Hkk”kk,a½

•	 jkgr vkSj iqufuZekZ.k dh t:jrksa ds fy, x`g ea=ky; }kjk ifjdfYir 
vkink ds ckn dh t:jr dk vkdyu ¼ihMh,u,½ midj.k

•	 lHkh vkink fof’k”V fo”k;ksa dh f=;keh vfHkdYiuk

•	 {ks= esa vklku lapkyu ds fy, Mh,l,l midj.k vkSj cqfu;knh Hkw-
LFkkfud lsokvksa tSlh lhfer ysfdu vko’;d lsokvksa dks ‘kkfey 
djds ,uMhbZ,e laLdj.k 4.0 dk eksckby laLdj.k

•	 ,d v‚Qykbu eksckby ,fIyds’ku fodflr fd;k x;k gS tks 
mi;ksxdrkZvksa dks v‚uykbu ekufp= MkmuyksM djus dh vuqefr 
nsus esa l{ke gS vkSj baVjusV lqfo/kk u gksus ij v‚Qykbu mi;ksx 
fd;k tk ldsA

•	 ubZ fnYyh esa x`g ea=ky; }kjk LFkkfir fd, tk jgs vkikrdkyhu 
çfrfØ;k gsrq ,dh—r fu;a=.k d{k ¼vkbZlhvkj-bZvkj½ ds fy, 
,uMhbZ,e lqfo/kk vkink jkgr LFky gksxkA

agencies to users at a single platform (https://ndem.nrsc.gov.in/
login.php).  New Decision Support System (DSS) tools, product 
catalogue, disaster event card, Indian Disaster Resource Network 
(IDRN) updates etc,. are also developed and integrated in NDEM 
version 4.0 (Figure 2.1 – Figure 2.4) .
 
The salient features of the NDEM Version 4.0 are:

•	 NDEM integrates near real-time alerts and warnings from 
forecasting agencies (CWC, IMD, MOSDAC, INCOIS, etc.) 
with geospatial database & satellite derived information and 
disseminates to the central and state DM authorities for 
disaster risk reduction in the country

•	 Enhanced geo-spatial database, new DSS tools – evacuation 
plan and spatial query builder

•	 Regional language support for accessing the portal (5 
languages including English and Hindi)

•	 Post Disaster Needs Assessment (PDNA) tools conceptualized 
by MHA for relief and reconstruction needs

•	 3D visualization of all disaster specific themes

•	 Mobile version of NDEM version 4.0 by including limited but 
essential services like DSS tools and basic geospatial services 
for ease of operations in the field

•	 An offline mobile application is developed which is capable of 
allowing users to download maps online and further can be 
used offline when there is no internet connectivity

•	 NDEM facility will be the disaster recovery site for the Integrated 
Control Room for Emergency Response (ICR-ER) being set up 
by MHA at New Delhi.
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ICESat-2 was commissioned in 2018 with primary scientific 
objective to measure the cryosphere for studies related to land 
ice and sea ice characteristics, but the vantage point from space 
provides the opportunity to measure global surfaces including 
oceans, land and vegetation. 

The ICESat-2 carries a single instrument namely Advanced 
Topographic Laser Altimeter (ATLAS), which is configured with 
two lasers (Primary and backup). The wavelength of the laser 
light is 532 nm, which corresponds to green region of the visible 
spectrum. The  fast firing laser from ICESat-2 platform yields one 
transmitted laser pulse for every 0.7 m (2.3 ft) along the satellite’s 
ground path. During which, photons in the order of trillions leave 
the ATLAS sensor, transit through the Earth’s atmosphere and 

3

fp= 2-3: f=;keh vfHkdYiuk
Fig. 2.3: 3D visualization

fp= 2-4: eksckby ,si
Fig. 2.4: Mobile app

vkbllSV-2 dks lu~ 2018 esa Fky-fge ,oa leqæh fge vfHky{k.kksa ls 
lacaf/kr v/;;uksa ds fy, fgee.My ekiu ds çkFkfed oSKkfud mís’; 
ds lkFk çkjaHk fd;k x;k FkkA ysfdu varfj{k ls ;g çs{k.k LFky ¼oSaVst 
i‚baV½ leqæ] Hkwfe ,oa ouLifr lfgr oSf’od lrg ekiu dk volj 
Hkh çnku djrk gSA

vkbllSV-2 ij ,d ,dy ;a= uker% mUur LFkyk—frd yslj rqaxrkekih 
(ATLAS) gS ftls nks yslj ¼çkFkfed ,oa cSdvi½ ds lkFk la:fir fd;k 
x;k gSA yslj çdk’k dk rjaxnS/;Z 532 uSuks ehVj gS tks fd –’; o.kZØe 
¼LisDVªe½ ds gfjr {ks= ls esy [kkrh gSA vkbllSV-2 IysVQ‚eZ ls QkLV 
Qk;fjax yslj] mixzg ds Hkw-iFk ds lkFk-lkFk çR;sd 0.7 eh- ¼2.3 QqV½ 
ds fy, ,d laçsf”kr yslj Lian mRiUu djrh gSA bl nkSjku] fVªfy;u 
ds Øe esa QksV‚u ,Vyl laosnd ls fudydj i`Foh ds ok;qeaMy ls 
xeu djrs gSa rFkk var esa dqN ntZuksa dh la[;k esa lrg ls ijkofrZr 

vkbllSV&2 QksV‚u vkadM+ksa dk ç;ksx djds forku ¼dSuksih½ Å¡pkbZ dk vkdyu
Estimating Canopy Height Using ICESat-2 Photon Data

21 ebZ 2021 dks ekuuh; dsaæh; x`g lfpo] Jh vt; dqekj HkYyk] vkbZ,,l }kjk lHkh jkT;ksa vkSj dsaæ ‘kkflr çns’kksa ds lfpoksa / vkink çca/ku 
foHkkxksa ds çeq[kksa] vkbZ,eMh] lhMCY;wlh] ,uMhvkj,Q ds çeq[kksa vkfn dh mifLFkfr esa vkikrdkyhu çca/ku ds fy, jk”Vªh; vkadM+k vk/kkj ¼,uMhbZ,e½ 
laLdj.k 4.0 dk foekspu fd;k x;kA 
National Database for Emergency Management (NDEM) V 4.0 was released by Honourable Union Home Secretary, Shri Ajay Kumar Bhalla, 
IAS on 21st May 2021 in the presence of Secretaries/Heads of Disaster Management Departments of all States & UTs, Chiefs of IMD, CWC, 
NDRF, etc.

,uMhbZ,e dk foekspu NDEM release
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finally few dozens of surface reflected photons will be counted 
back in the ATLAS telescope. The time difference between the 
start of transmission and reflection will enable to compute the 
range; which is used to estimate the surface feature height above 
a reference ellipsoid.

National Snow and Ice Data Centre disseminates data. Level 
2A product of ICESat-2, namely, ATL03 contains geolocated 
ellipsoidal height for each geotagged photon. A geolocated photon 
event is represented by a record of latitude, longitude, ellipsoidal 
height and its corresponding confidence value. From a series of 
photon events, along-track elevation profiles can be generated that 
represent surface heights of the ground feature. 

ICESat-2 photon data has been used to determine canopy height, 
which is most widely used parameter in determining the volume 
and value of biomass of an area. 

The study area is a part of Kangra district of Himachal Pradesh 
(Figure 3.1a), which is dominantly shrouded with Ban Oak 
(Quercusleu cotrichphora) species that confines to the elevation 
range 900 m to 1200 m and are generally open canopied with 
short bole. Field assessments reported by Palampur forest 
division (2019) have mentioned the canopy height in the range 
of 20 to 22 m for this species in this region. Figure 3.1b shows 
the corresponding profile constituted from the surface reflected 
photon data.

 Photons reflected from the top of canopy and ground surface were 
separated using Gaussian Mixture Model which is a soft clustering 
technique that assumes that there exists certain number of 
Gaussian distributions, and each of these distributions represents 
a cluster. Figure 3.1c shows the zoomed profile for the area 
earmarked with red color box from the profile illustrated in Figure 
3.1b. Photons reflected from the top of the canopy and ground 
surface were evident from this profile (green and red dots in Figure 
3.1c). From the profile analysis it is understood that the difference 
between the ground hit photons and canopy hit photons are in the 
range of 21-22 m and this accuracy is close to the measurements 
mentioned in field assessment of canopy height. Currently, the 
methodology is being extended to study the tree heights (Mallotus 
philippensis and Shorea robusta) in the parts of Himachal Pradesh 
and Uttarakhand states.

QksV‚u ,Vyl nwjn’khZ esa fxus tkrs gSaA lapj.k ,oa ijkorZu çkjaHku ds 
e/; le; varjky ijkl ¼jsat½ dh x.kuk djus ds fy, l{ke cukrk gSA 
ftldk ç;ksx lanHkZ nh?kZo`Ùkt ds Åij lrgh y{k.k rqaxrk ;k Å¡pkbZ ds 
vkdyu esa fd;k tkrk gSA lapj.k dh ‘kq:vkr vkSj çfrfcac ds chp 
dk le; varj lhek dh x.kuk djus esa l{ke gksxkA ftldk mi;ksx 
lanHkZ nh?kZo`Ùk ds Åij lrg dh fo’ks”krk ÅapkbZ dk vuqeku yxkus ds 
fy, fd;k tkrk gSA

us’kuy Luks ,aM vkbl vkadM+k dsUæ] vkadM+s forfjr djrk gSA ICESat-2 
ds mRikn Lrj 2A] vFkkZr~ ATL03 esa çR;sd ft;ksVSXM QksV‚u ds 
fy, ft;ksyksdsVsM nh?kZo`Ùkh; Å¡pkbZ ‘kkfey gksrh gSA ,d Hkw-fLFkr 
QksV‚u ?kVuk dks v{kka’k] ns’kkarj] nh?kZo`Ùkkdkj ÅapkbZ vkSj blds lacaf/kr 
vkRefo’okl ewY; ds fjd‚MZ }kjk n’kkZ;k tkrk gSA QksV‚u ?kVukvksa dh 
,d J`a[kyk ls] iFk ds lkFk dk rqaxrk çksQkby mRiUu fd;k tk ldrk 
gS tks tehu dh fo’ks”krk dh lrg dh ÅapkbZ dk çfrfuf/kRo djrk gSA 

ICESat-2 QksV‚u MsVk dk mi;ksx dSuksih dh ÅapkbZ fu/kkZfjr djus ds 
fy, fd;k x;k gS] tks fdlh {ks= ds tSoHkkj ¼ck;ksekl½ dh ek=k vkSj 
mldk eku fu/kkZfjr djus esa lcls O;kid :i ls mi;ksx fd;k tkus 
okyk iSjkehVj gSA

v/;;u {ks= fgekpy çns’k ds dkaxM+k ftys dk ,d fgLlk gS ¼fp= 
3.1a½] tks çeq[k :i ls cku vksd ¼DokjD;wlsyq dksfVªpQksjk½ çtkfr;ksa 
ls f?kjk gqvk gS tks ÅapkbZ lhek 900 ehVj ls 1200  ehVj rd lhfer 
gS vkSj vke rkSj ij NksVs ruksa ds lkFk [kqyh dSuksih gSA ikyeiqj ou 
çHkkx ¼2019½ }kjk fjiksVZ fd, x, {ks= ds vkdyu esa bl {ks= esa bl 
çtkfr ds fy, 20 ls 22 ehVj dh lhek esa dSuksih dh ÅapkbZ dk mYys[k 
fd;k x;k gSA fp= 3.1b lrg ijkofrZr QksV‚u MsVk ls xfBr lacaf/kr 
çksQkby  n’kkZrk gSA

dSuksih vkSj tehu dh lrg ds Åij ls ijkofrZr QksV‚u dks x‚fl;u 
feDlpj e‚My dk mi;ksx djds vyx fd;k x;k tks ,d l‚¶V 
DyLVfjax rduhd gS tks ekurh gS fd fuf’pr la[;k esa x‚fl;u forj.k 
ekStwn gSa] vkSj buesa ls çR;sd forj.k ,d DyLVj dk çfrfuf/kRo djrk 
gSA fp= 3.1c esa] fp= 3.1b ds yky o.kZ ds c‚Dl ls vfHkfpfàr {ks= 
ds fy, twe çksQkby dks n’kkZ;k gSA bl çksQkby ¼fp= 3.1c esa gjs ,oa 
yky fcanqvksa ls½ ds ek/;e ls dSuksih ds ‘kh”kZ ,oa Hkw&lrg ls ijkofrZr 
QksV‚u lqLi”V gksrs gSaA çksQkby fo’ys”k.k ls ;g le>k tkrk gS fd 
xzkmaM fgV QksV‚u vkSj dSuksih fgV QksV‚u ds chp dk varj yxHkx 
21-22 ehVj gS vkSj ;g lVhdrk dSuksih ÅapkbZ ds {ks= ewY;kadu esa 
mfYyf[kr eki ds djhc gSA orZeku esa] ;g dk;Zi)fr fgekpy çns’k 
,oa mÙkjk[kaM jkT; ds fgLlksa esa o`{kksa dh rqaxrk ¼Å¡pkbZ½ ¼Mallotus 
philippensis and Shorea robust½ ds v/;;u gsrq c<+kbZ x;h gSA

fp= 3-1a: vkbZllSV&2 QksV‚u vkadM+k ;qä vf/kfpf=r mixzg vkadM+s  
Fig. 3.1a: Satellite data overlaid with ICESat-2 photon data 

fp= 3-1c: çksQkby ds ,d Hkkx dks twe fd;k x;k gSA
Fig. 3.1c:  Part of profile zoomed 

fp= 3-1b: lrg rqaxrk çksQkby 
Fig. 3.1b:  Surface height profile 
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Trees Outside Forest (TOF) plays an important role in ecosystem 
services such as carbon sequestration apart from being one of 
the major livelihoods of the rural population.  TOF  are defined as 
trees (trees and shrubs) on land which are not defined as forest 
and other wooded land. Accurate assessment of TOF resources is 
an essential input for formulating sound strategy towards planning. 
The Object Based Image Analysis (OBIA) has shown promising 
results for analysis of High Resolution Satellite (HRS) data, but 
the post classification refinement is tedious and time consuming. 
Recently, Deep Learning (DL) has emerged as state-of-the-art 
machine learning technique, which achieved breakthroughs in 
variety of pattern recognition tasks including image classification, 
object detection and semantic segmentation. Several studies have 
shown promising results for analysis of HRS data with DL for 
mapping of permanent features like buildings, plantations, trees, 
roads etc.

In order to explore the potential use of OBIA and DL methodology 
for assessment of TOF, a feasibility study was carried out in the 
study area consisted of Bengaluru city covering a geographical 
area of about 750 sq. km. HRS data (1.0 m) from Cartosat-2 
satellite was used in the study. After pre-processing of the data, 
preliminary classification was carried out using object based 
classification for generation of first level TOF map. A grid of 512 x 
512 size was overlaid on the classified data and 15% of the grids 
were selected for further refinement of the TOF map using visual 
interpretation for creation of labelled training samples. 

These labelled training samples were used for developing U-Net 
based semantic segmentation with ResNet34 architecture. The 
critical hyperparameter were tuned iteratively to optimize the 
model to achieve better accuracy. About 80% of samples were 

‘kgjh Hkw&n`’; esa ou {ks=ksa ds ckgj ds o`{k {ks=ksa dh lwph ds fy, vkschvkbZ, ,oa Mh,y rduhdksa dk la;kstu  
Combination of OBIA and DL techniques for inventory of Tree Outside Forest in urban landscape 4

ou {ks= ds ckgj ds o`{k {ks= ¼TOF½] xzkeh.k vkcknh dh çeq[k vkthfodk 
esa ls ,d gksus ds vykok] dkcZu i`FkDdj.k tSlh ikfjra= lsokvksa esa ,d 
egRoiw.kZ Hkwfedk fuHkkrk gSA Vhvks,Q {ks= os o`{k gSa tks ou ;k vU; 
taxyh Hkwfe ds :i esa ifjHkkf”kr ugha fd, x, gSaA Vhvks,Q lalk/kuksa dk 
lVhd vkdyu] fu;kstu dh fn’kk esa Bksl j.kuhfr rS;kj djus ds fy, 
,d vko’;d lwpuk fuos’k ¼buiqV½ gSA v‚CtsDV csLM best ,ukfyfll 
¼OBIA½ us gkbZ jstksY;w’ku lSVsykbV (HRS) MsVk ds fo’ys”k.k ds fy, 
vk’kktud ifj.kke fn[kk, gSa] ysfdu iksLV oxhZdj.k ‘kks/ku FkdkÅ vkSj 
le; ysus okyk gSA gky gh esa] Mhi yfuaZx (DL) ,d vR;k/kqfud e’khu 
yfuaZx rduhd ds :i esa mHkjh gS] ftlus çfrfcac oxhZdj.k] v‚CtsDV 
lalwpu ,oa lkadsfrd [k.Mhdj.k ¼flesafVd lsxesaVs’ku½ lfgr fofHkUu 
çfr:i ¼iSVuZ½ vfHkKku dk;ksaZ esa lQyrk gkfly dh gSA dbZ v/;;uksa  
esa bekjrksa] o`{kkjksi.k] isM+ksa] lM+dksa vkfn tSlh LFkk;h fo’ks”krkvksa ds 
ekufp=.k ds fy, Mh,y ds lkFk ,pvkj,l MsVk ds fo’ys”k.k ds fy, 
vk’kktud ifj.kke fn[kk, gSaA

Vhvks,Q ds ewY;kadu ds fy, vkschvkbZ, vkSj Mh,y i)fr ds 
laHkkfor mi;ksx dk irk yxkus ds fy,] v/;;u {ks= esa ,d O;ogk;Zrk 
v/;;u fd;k x;k Fkk ftlesa yxHkx 750 oxZ fdeh ds HkkSxksfyd {ks= 
esa QSyk csaxyq# ‘kgj ‘kkfey FkkA v/;;u esa dkVksZlSV-2 mixzg ls çkIr 
,pvkj,l MsVk ¼1.0 ehVj½ dk mi;ksx fd;k x;k bu vkadM+ksa ds iwoZ-
lalk/ku ds i’pkr] Vhvks,Q ds ekufp= ds çFke Lrj ds tuu gsrq 
v‚CtsDV vk/kkfjr oxhZdj.k dk ç;ksx djds çkjafHkd oxhZdj.k fd;k 
x;k FkkA oxhZ—r vkadM+ksa ij 512 x 512 vkdkj dh fxzM vf/kfpf=r dj 
fpfàr çf’k{k.k çfrp;uksa ds l`tu ds fy, –’; vFkZfuoZpu dk ç;ksx 
djds ou {ks= ds ckgj ds o`{k {ks=ksa Vhvks,Q ds vksj ifj”dj.k gsrq fxzM 
ds 15 çfr’kr dk p;u fd;k x;k FkkA

bu yscy fd, x, çf’k{k.k uewuksa dk mi;ksx ResNet34 vkfdZVsDpj 
ds lkFk ;w-usV vk/kkfjr flesafVd foHkktu fodflr djus ds fy, fd;k 
x;k FkkA csgrj lVhdrk çkIr djus ds fy, çfr:iksa dks vuqdwfyr djus 
gsrq egRoiw.kZ gkbijiSjkehVj dks iqujko`Ùkh; :i ls Vîkwu fd;k x;k FkkA 
yxHkx 80% lSEiy Mh-,y- çfr:i ¼e‚My½ ds çf’k{k.k ds fy, vkSj 
20% oS/khdj.k ds fy, ç;qä FksA bl çdkj çf’kf{kr Mh-,y- çfr:i 
¼e‚My½ dks Vhvks,Q ds ekufp=.k ds fy, laiw.kZ v/;;u {ks= ij ç;qä 

fp= 4-1: vks-ch-vkbZ-,-¼OBIA½ dk ç;ksx djds çkjafHkd Vhvks,Q ds 
ekufp= dk tuu a) p;fur 445 çfrp;u fxzM ¼lQsn½ b) 512 x 512 
fiDly dk çfrp;u çfrfcac fpi c) laxr fpfàr ¼yscfyr½ çf”k{k.k 

çfrp;u
Fig. 4.1: Preliminary TOF map generated using OBIA a) Selected 
445 sample grids (White) b) Sample Image chips of 512 x 512 

pixels c) Corresponding labelled training samples

fp= 4-2: Mhi yfuaZx çfr:i dk ç;ksx djds Vhvks,Q ds ekufp= dk 
tuu ¼gjs o.kZ esa Vhvks,Q)

Fig. 4.2: TOF map generated using deep learning model
(TOF in Green colour)
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fd;k x;kA fo’ys”k.k us ‘kks/ku ds fy, lhfer –’; laiknu dk mi;ksx 
djds yscy çf’k{k.k uewus mRiUu djus dh laHkkouk dk ladsr fn;k 
ftlls çf’k{k.k uewuksa dks eSU;qvy :i ls rS;kj djus esa yxus okys 
le; esa dkQh deh vkbZA fp= 4.1 çfrp;u fxzM ,oa ,suksVsVsM ekLd 
dh fLFkfr dks n’kkZrk gSA

Vhvks,Q dh eSfiax ds fy, 88.3% oxhZdj.k lVhdrk ;qDr Mh,y e‚My 
ds lkFk v/;;u dk ifj.kke dkQh mRlkg tud FkkA egRoiw.kZ ckr ;g 
gS fd Vhvks,Q dh lhek Li”V Fkh] ftlds fy, U;wure ;k dksbZ i’p 
oxhZdj.k –’; ifj”dj.k dh vko’;drk ugha FkhA

csaxyq# ‘kgj ¼chch,eih {ks=½ ds fy, vuqekfur dqy ou {ks= ds ckgj 
dk o`{k {ks= (TOF) 163 oxZ fd-eh- ¼fp= 4.2½ FkkA O;ogk;Zrk v/;;u us 
‘kgjh {ks= esa ou {ks= ds ckgj ds o`{k {ks=ksa (TOF) ds vkdyu ds fy, 
çLrkfor dk;Zi)fr ds ç;ksx dh vksj b’kkjk fd;k ,oa blds vfrfjä] 
xzkeh.k {ks=ksa esa ou {ks= ds ckgj ds o`{k {ks=ksa (TOF) ds vkdyu ds fy, 
vkxs dk fo’ys”k.k dk;Z çxfr ij gSA

used for training DL model and 20% were used for validation. The 
trained DL model was applied to the entire study area for mapping 
of TOF. The analysis indicated the possibility of generating labelled 
training samples using limited visual editing for refinement which 
considerably reduced the time taken for generation of training 
samples manually. Figure 4.1 shows the location of sample grids 
and annotated mask.

The outcome of the study with DL model was quite encouraging 
with 88.3% classification accuracy for mapping of TOF. More 
importantly, the TOF boundary was clearer requiring minimum/no 
post classification visual refinement. 

Total TOF estimated for the Bruhat Bengaluru Mahanagara Palike 
BBMP region was 163 sq km (Figure 4.2). The feasibility study 
indicated the use of the proposed methodology for assessment of 
TOF in the urban region and further analysis is in progress for TOF 
assessment in the rural areas.

Satellite data Processing & Acquisition Reconfigurable Card 
(SPARC) is a data ingest-cum-processing hardware developed in-
house by NRSC. It is a Peripheral Componenet Interconnect (PCI) 
express card designed with Xlinx Virtex-6 Field Progammable Gate 
Array (FPGA) for data acquisition and processing in real-time 
environment in ground stations. It is a multi-mission hardware 
capable of receiving data from all existing and near future satellites. 

The main features of SPARC are:

•	 System-on-Chip (SoC) Architecture centred around embedded 
soft micro-processor 

•	 Supports 3 channels, at data rate up to 480 Mbps per channel

•	 Automatic Data-Clock Alignment (DCA)

•	 Frame Synchronization 

•	 Reed Solomon decoding

•	 Remote Upgradability

•	 Time Code Translation (TCT)

These features are designed as VLSI digital circuits controlled by 
embedded software.

SPARC accepts 3 differential data pairs (I data, Q data, Z data) 
and 1 differential clock signal pair from demodulator. These signals 
are NECL differential pairs and are connected to the card through 
8 SMA connectors. To acquire Cartosat-3S data in Ka band 
transmission where there are 3 carriers, each at 960 Mbps (RHCP 
@ 480 Mbps, LHCP @ 480 Mbps), six SPARC cards are required.  
For X-band transmission there is one carrier at 960 Mbps (RHCP 
@ 480 Mbps, LHCP @ 480 Mbps), and two SPARC cards will be 
used. SPARC cards have been installed in multiple ground stations 
in addition to NRSC ground station at IMGEOS, Shadnagar and are 
being used for high bit rate data reception.

LikdZ vkadM+k varxZzg.k ¼MsVk batsLV½ gkMZos;j 
SPARC Data Ingest Hardware5

mixzg MsVk çlaLdj.k vkSj vf/kxzg.k iqu% d‚fUQxj djus ;ksX; dkMZ 
lSVsykbV MsVk çkslsflax ,aM ,fDoth’ku fjd‚fUQxjscy dkMZ ¼LikdZ½ ,d 
vadM+k varj.k-lg-çkslsflax gkMZos;j gS ftls ,uvkj,llh }kjk vkarfjd 
:i ls fodflr fd;k x;k gSA ;g ,d ihlhvkbZ ,Dlçsl dkMZ gS ftls 
Hkw-dsaæksa esa okLrfod-dky i;kZoj.k esa vkadM+ksa ds vtZu ,oa lalk/ku gsrq 
Xlinx fojVsDl-6 ,Q-ih-th-,- ds lkFk fMtkbu fd;k x;k gSA ;g ,d 
cgq&fe’ku gkMZos;j gS tks lHkh ekStwnk vkSj fudV Hkfo”; ds mixzgksa ls 
vkadM+s çkIr djus esa l{ke gSA

LikdZ dh eq[; fo’ks”krk,a gSa%
•	 var% LFkkfir ¼,EcsMsM½ l‚¶V ekbØks&çkslslj ds vklikl Øsafær 

flLVe-v‚u-fpi (SoC) vkfdZVsDpj
•	 çfr pSuy 480 Mbps dh vkadM+k nj rd] 3 pSuyksa dks leFkZu djuk 
•	 Lopkfyr vkadM+k-?kM+h lajs[k.k ¼DCA½
•	 Ýse rqY;dkyu
•	 jhM lksykseu fodksMu
•	 lqnwj mUu;u djus ;ksX; ¼fjeksV vixzsMsfcfyVh½
•	 le; dksM vuqokn ¼TCT½

bu y{k.kksa dh vfHkdYiuk var% LFkkfir ¼,EcsMsM½ l‚¶Vos;j }kjk 
fu;af=r oh,l,lvkbZ fMftVy lfdZV ds :i esa dh xbZA 
 
LikdZ]  foe‚Mqfy= ls 3 varjh vkadM+k ;qXeksa ¼I MsVk] Q MsVk] Z MsVk½ 
,oa 1 varjh dkyn ladsr ;qXe dks Lohdkjrk gSA ;s ladsr ,ubZlh,y 
¼NECL½ varjh ;qXe gSa ,oa 8 ,l,e, (SMA½ lacaf/k= ¼dusDVj½ ds 
ek/;e ls dkMZ ds lkFk lac) ¼dusDV½ gksrs gSaA dkVksZlSV&3,l vkadM+ksa 
dks Ka cSaM lapj.k ¼tgka ij 3 okgd gSa½ esa vftZr djus ds fy,] çR;sd 
960Mbps (RHCP @ 480 Mbps] LHCP @ 480 Mbps) ij] N% LikdZ dkMZ 
visf{kr gksrs gSaA X cSaM lapj.k ¼Vªkalfe’ku½ ds fy, 960 Mbps (RHCP 
@ 480 Mbps, LHCP @ 480 Mbps½ ij ,d okgd gS] nks LikdZ dkMksaZ 
dk ç;ksx fd;k tkrk gSA ,uvkj,llh Hkw-dsaæ ds vkbZ,ethbZvks,l] 
‘kknuxj ds vykok dbZ Hkw-dsaæksa esa LikdZ dkMZ çfr”Bkfir fd, x, 
gS ,oa budk ç;ksx mPp fcV nj vkadM+k vfHkxzg.k ds fy, fd;k tk 
jgk gSaA
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fp= 5-1: LikdZ lfdZV cksMZ
Fig. 5.1: SPARC circuit board

fp= 5-2: LikdZ Cy‚d vkjs[k
Fig. 5.2: SPARC block diagram

fcgkj jkT; ds ekuuh; eq[; lfpo }kjk 03 ekpZ] 2021 dks fcgkj jkT; ds fy, ck<+ ds tksf[ke okys {ks=ksa dk lhekadu djrs gq, ,Vyl dk 
foekspu fd;k x;k ftls 1998 ls 2019 ds chp 274 çdk’kh; vkSj lw{erjax mixzg vkadM+k lsVksa ds mi;ksx ls rS;kj fd;k x;kA 
Flood hazard zonation atlas for Bihar state was released by Hon’ble Chief Secretary of Bihar state on March 03, 2021, which was 
prepared using 274 optical and microwave satellite datasets between 1998 to 2019

ck<+ ds tksf[ke ls lacaf/kr ,Vyl dk foekspu & fcgkj jkT; 
Release of Flood Hazard Atlas – Bihar State
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M‚- dS- f’kou] lfpo] varfj{k foHkkx o v/;{k] bljks }kjk fnukad 29 twu 2021 dks Jh iadt dqekj] lfpo] tu lalk/ku foHkkx] unh fodkl vkSj 
xaxk dk;kdYi ¼MhvksMCY;wvkj] vkjMh vkSj thvkj½ dh mifLFkfr esa Hkqou-,u,pih (https://bhuvan.nrsc.gov.in/nhp) iksVZy dk foekspu fd;k x;kA

Bhuvan-NHP (https://bhuvan.nrsc.gov.in/nhp) portal was launched by Dr. K. Sivan, Secretary, Department of Space & Chairman, ISRO 
on  29th June 2021, in the presence of Shri. Pankaj Kumar, Secretary, Department of Water Resources, River Development and Ganga 
Rejuvenation (DoWR, RD & GR).

Hkqou&,u,pih iksVZy dk foekspu Launch of Bhuvan -NHP Portal

iadt dqekj] lfpo] MhvksMCY;wvkj] vkjMh o thvkj] ty ‘kfä ea=ky; }kjk 29 twu] 2021 dks xaxk unh csflu ds Xysf’k;y ysd ,Vyl dk 
foekspu fd;k x;kA ,Vyl eas 2016-17 ds mPp foHksnu fjlkslZlSV-2 fyl4 ,e,Dl mixzg vkadM+k dk mi;ksx djds 2,47,110 oxZ fd-eh- ds 
HkkSxksfyd {ks= dks vko`Ùk djrs gq, 0.25 gsDVs;j ls vf/kd vkdkj dh 4,707 fgeun >hyksa ds LFkkfud forj.k dks n’kkZ;k gSA
Glacial Lake Atlas of Ganga River Basin 
was released by Shri. Pankaj Kumar, 
Secretary, DoWR, RD&GR, Ministry 
of Jal Shakti on 29th June 2021. The 
atlas depicts spatial distribution of 
4,707 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 
2,47,110 sq.km. 

xaxk unh csflu ds fgeun >hy ¼Xysf’k;y ysd½ ,Vyl dk foekspu
Release of Glacial Lake Atlas of Ganga River Basin 

Dr. K. Sivan, Chairman
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vkbZ,ethbZvks,l Hkw-dsaæ] ‘kknuxj dh LFkkiuk vkbZ-vkj-,l- vkadM+ksa 
ds vtZu] lalk/ku ,oa forj.k ds fy, dh xbZ FkhA bl dsaæ ij fujarj 
c<+ jgs Hkkj dks de djus ds fy, ,oa Hkkjrh; miegk}hi ¼fp= 6.1½ 
ds mÙkj-if’peh {ks= ds laof/kZr vkoj.k ds fy, u, Hkw-çs{k.k Hkw-dsaæ 
dh LFkkiuk dktjh ifjlj] tks/kiqj] jktLFkku esa dh xbZ gSA ;g dsaæ 
vxLr 2020 ls çpyu esa vk;k tks fjlkslZlSV-2] fjlkslZlSV-2, ,oa      
dkVksZlSV-2,l vfHk;kuksa ls vkadM+k çkfIr esa leFkZu çnku djrk gSA

;g dsaæ] 7.5 eh- f=-v{k ,saVsuk ç.kkyh] mUur fMftVy loksZ ç.kkyh] 
lfEeJ f}-/kqzfor QhM ,oa ,saVsuk fu;a=.k loksZ ç.kkyh ¼ACSS½ l‚¶Vos;j] 
4th foe‚Mqyd ,oa LikdZ vk/kkfjr cgq-fe’ku vkadM+k varxZzg.k ¼batsLV½ 
ç.kkyh ;qä vR;k/kqfud çkS|ksfxdh ls lqlfTtr gSA iw.kZ :i ls Lopkfyr 
;g LVs’ku-–’; vkbZ-vkj-,l- mixzgksa dk vuqlwfpr vuqorZu o vkadM+ksa 
dk varxZzg.k ¼batsLV½ djrk gS ,oa bl çdkj vftZr fd, x, dPps 
vkadMksa dks dktjh ifjlj ,oa {ks=h; lqnwj laosnu dsaæ ifjlj] tks/kiqj 
ds e/; LFkkfir 150 Mbps ch,l,u,y dh yht ykbu }kjk lac) 
100 Mbps ,ud,u ¼NKN½ ds ek/;e ls vkbZ,ethbZvks,l dks varfjr 
fd;k tkrk gSA

,saVsuk ç.kkyh ¼dSlsxzsu T;kfefr½ dks f=-v{k vuqorZu /kkjd ¼ekmaV½ ij 
vkjksfir fd;k x;k gS rkfd fcuk fdlh dh-gksy ds iw.kZ v/kZxksyh; 
dojst esa ,saVsuk dk dgha Hkh fLFkfr-fu/kkZj.k fd;k tk ldsA ;g flLVe] 
laiks”kh eksM ds :i esa Øe’k% S cSaM Lor% iFk vuqorZu ;k çksxzke 
vuqorZu ds lkFk ,dy pSuy ,d-Lian ¼eksuks-iYl½ rduhd ds ç;ksx 
ls mixzgksa dks X cSaM ;k S cSaM Lor% iFk vuqorZu eksM esa vuqorZu djrk 
gSA tSlk fd X cSaM esa fdj.k-iqat foLrkj cgqr gh ladh.kZ ¼0.270 ds 
Øe esa½ gS] okafNr vfHky{; ,oa vuqorZu ifj’kq)rk dh çkfIr ds fy, 
;kaf=d] loksaZ ,oa vkj-vQ- ç.kkyh dh vfHkdYiuk esa mi;qä lko/kkuh 
cjrh xbZA bl ,saVsuk ç.kkyh dh vfHkdYiuk bl çdkj dh xbZ gS fd 
;g rst gokvksa dks lgu dj ldsA yxHkx 0.270 dh v/kZ ‘kfä fdj.k 
iqat ¼che½ ds lkFk X cSaM esa vuqorZu cgqr gh egRoiw.kZ gSA X cSaM lqnwj 
laosnu mixzgksa ds lQy vf/kxzg.k ,oa vuqorZu ds fy, 0.030  ds Øe 
esa vuqorZu ifj’kq)rk visf{kr gSA ,saVsuk fu;a=.k loksZ ç.kkyh l‚¶Vos;j] 
okLrfod dky lqnwj laosnu mixzg xeu vuqorZu ds ç;kstukFkZ ,d 
foaMks vk/kkfjr th-;w-vkbZ-,fIyds’ku gSA ;g] ,saVsuk fu;a=.k bdkbZ ,oa 
fofHkUu vuqorZu J`a[kyk mi-ç.kkfy;ksa dk ekuhVju ,oa fu;a=.k djrk gSA 

;g dsaæ cgq-fe’ku gS vFkkZr~ ;g fdlh Hkh vkbZ-vkj-,l- mixzg dk 
vuqorZu dj ldrk gS ,oa muesa ls uhrHkkj ¼isyksM½ vkadM+ksa dks batsLV 
dj ldrk gSA S ,oa X vkadM+k vfHkxzg.k ,saVsuk ç.kkyh] /kqzoh; lw;Z 
rqY;dkfyd ,oa ço`Ùk d{kkvksa esa fuEu Hkw-d{kk mixzgksa dk vuqorZu 
djus esa l{ke gSA

vkadM+k varxZzg.k ç.kkyh oa ,saVsuk vuqorZu ç.kkyh dks thih,l       
vk/kkfjr ,uVhih le; loZj dh lgk;rk ls ;w-Vh-lh- le; ds lkFk 
ledkfyd ¼flaØksukbt½ fd;k x;k] tks –’; leatu ds fy, vfuok;Z 
vkbZvkjvkbZth-th Øfed ¼flfj;y½ le; dksM çnku djrk gSA tks/kiqj 
vkadM+k batsLV ç.kkyh] mixzg xeu vkadM+k vtZu ds ’ksMîwfyax] Hkw-dsaæ 
ij mixzg dh –’;rk ds nkSjku mixzg vkadM+ksa dk okLrfod dky esa 
vtZu ,oa vkadM+k varj.k ç.kkyh dks vkadM+ksa ds varj.k ¼tks cnys esa 
bu vkadM+ksa dks vkxs ds lalk/ku ,oa mRikn tuu gsrq vkbZ,ethbZvks,l 
dks varfjr djrs gS½ gsrq ,d cgq-fe’ku ç.kkyh gSA

orZeku esa] fjlkslZlSV-2] dkVksZlSV-2bZ ,oa fjlkslZlSV-2, ds uhrHkkj 
vkadM+ksa dks tks/kiqj esa vftZr fd;k tk jgk gSA bu vkadM+ksa ls vkadM+k 
mRiknksa dk tuu fofunsZ’kksa ds lkFk vuqikyu esa gSA bl dsaæ dks vkxkeh 
fjlSV-1, ds dPps-vkadMksa ds vtZu gsrq fpfàr fd;k gSA

tks/kiqj esa f=&v{k (Tri Axis) Hkw&dsaæ dh LFkkiuk }kjk Hkkjrh; miegk}hi ds mÙkj&if’peh {ks= dk 
laof/kZr vkoj.k Enhanced coverage of North-Western region of Indian sub-continent through 

establishment of Tri Axis ground station at Jodhpur 
6

IMGEOS Earth station, Shadnagar has been established for 
acquiring, processing and dissemination of IRS data. In order to 
offload the ever increasing load on this station and for enhanced 
coverage of North-Western region of Indian sub-continent (Figure 
6.1) a new earth observation ground station has been established 
at Cental Arid Zone Research Institute (CAZRI) campus, Jodhpur, 
Rajasthan, which came into operationalization from August 
2020 and is supporting data reception from ResourceSat-2, 
ResourceSat-2A and CartoSat-2S missions.

This station is equipped  with state-of-art technologies with 7.5 M 
tri axis antenna system, advanced digital servo system, composite 
dual polarized feed and Antenna Control Servo System (ACSS) 
software, 4G demodulator and SPARC based multi mission Data 
Ingest System. The fully automatic station-schedule, track the 
visible IRS satellites, ingest the data and transfer the acquired raw 
data to IMGEOS through 100 Mbps NKN connected by 150 Mbps 
BSNL leased lines between CAZRI Campus and RRSC Campus, 
Jodhpur.
 
The antenna system (cassegrain geometry) is mounted on a 
three axes tracking mount (elevation over azimuth over train) to 
position the antenna anywhere in the full hemispherical coverage 
without any key hole. The system tracks the satellites in X-band 
or S-band auto track mode using single channel mono-pulse 
technique with S-Band auto track or program tracking as backup 
modes, respectively. As the beam width in X- band is very narrow 
(in the order of 0.270), appropriate care is taken in the design of 
mechanical, servo and RF systems to achieve the desired pointing 
and tracking accuracies. The antenna system is designed to 
withstand heavy winds. Tracking in X-band with half power beam 
width of approximately 0.270 is very critical. Tracking accuracy 
in the order of 0.030 is required for successful acquisition and 
tracking of remote sensing satellites in X band. Antenna Control 
Servo System software is a windows based GUI application for the 
purpose of real time remote sensing satellite pass tracking. It does 
the monitoring and control of antenna control unit and various 
tracking chain sub systems. 

This station is multi-mission, i.e. it can track any of IRS satellites 
and can ingest payload data from them. The S and X data reception 
antenna system is capable of tracking the low earth orbit satellites 
in the polar sun synchronous and inclined orbits. 

Data ingest systems and antenna tracking systems time is 
synchronized with UTC time with the help of GPS based NTP 
time server, which also provides IRIG-G serial time code, which 
is mandatory for scene framing. Jodhpur Data Ingest System is 
an automated multi-mission system for scheduling of satellite 
pass data acquisitions, real time acquisition of satellite data during 
visibility of the satellite over the ground station and transfer of 
data to Data Transfer System, which in turn transfers the data to 
IMGEOS for further processing and product generation.
		
Currently Resourcesat-2, Cartosat-2E and Resourcesat-2A payload 
data is being acquired at Jodhpur. The data products generated 
with this data are in compliance with the specifications. This 
station is identified for upcoming RISAT-1A raw data acquisition.
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PARAMETERS SPECIFICATIONS

Frequency Range
X-Band Receive 7.9 to 8.5 GHz
S-Band Rx. 2.2 to 2.3 GHz
Feed Polarization

X- band
Data Reception (Rx):
RHCP & LHCP simultaneous
Track  Rx RHCP & LHCP selectable

S-band
Data Rx RHCP & LHCP simultaneous
Track  Rx RHCP & LHCP  selectable

Demodulation 8PSK, QPSK, OQPSK, UQPSK, BPSK
G/T dB/0K
X band at 8.0 GHz 31.50 or better at 50 EL, clear sky
S band at 2.2 GHz 160 or better at 50 EL, clear sky
S & X band Tracking 
mechanism

Single Channel Mono pulse

Data Rate Up to 600 Mbps per channel

Pointing Accuracy Less than 0.050

Tracking Accuracy Less than 0.0250

Train axis
Tilt: Minimum of  70 & Programmable as 
per the trajectory

Drive configuration
Two motor in Azimuth, 
Elevation  & Train axes

Maximum Tracking 
Velocity

AZ   :  150/sec
EL   :  60/sec
Train: 60/sec

Maximum Tracking 
Acceleration

AZ   :  60 /sec²
EL   :  30 /sec²
Train:  30 /sec2

All subsystem 
Interfaces

TCP/IP

Table: 6.1: S/X band Data Reception System Specifications

fp= 6-1: Hkkjrh; miegk}hi ds mÙkj&if”peh {ks= dk laof/kZr vkoj.k
Fig. 6.1: Enhanced coverage of  North-Western region of Indian sub-continent

rkfydk% 6-1% S/X cSaM vkadM+k vfHkxzg.k ç.kkyh fofunsZ'k

çkpy fofunsZ'k
vko`fÙk ijkl ¼jsat½

X-cSaM xzkgh 7.9 ls 8.5 xhxkgVZ~t

S-cSaM Rx- 2.2 ls 2.3 xhxkgVZ~t

QhM /kzqo.k

X-cSaM vkadM+k vfHkxzg.k (Rx)%
vkj,plhih ,oa ,y,plhih ledkfyd  
VªSd Rx vkj,plhih ,oa ,y,plhih p;u;ksX;

S-cSaM vkadM+k Rx vkj,plhih ,oa ,y,plhih ledkfyd  
VªSd Rx vkj,plhih ,oa ,y,plhih p;u;ksX;

foe‚Mqyu 8ih,lds] D;wih,ld] vksD;wih,ld] 
;wD;wih,ld] chih,ld

G/T dB/0K

8.0 xhxkgVZ~t ij 
X cSaM 

31.50 ;k 50 bZ-,y-] 
LoPN vkdk'k ij Js"Brj

2.2 xhxkgVZ~t ij 
S cSaM 

160 ;k 50 bZ-,y-] 
LoPN vkdk'k ij Js"Brj

S & X cSaM vuqorZu 
fØ;kfof/k

,dy pSuy ,d Lian ¼eksuks iYl½

vkadM+k nj 600 Mbps çfr pSuy rd
vfHkY{; ifj'kq)rk 0-050 ls Hkh de
vuqorZu ifj'kq)rk 0-0250 ls Hkh de

Vªsu v{k
>qdko% U;wure 70 ,oa ç{ksi iFk ds vuqlkj 
çksxzkeuh; 

Mªkbo la:i.k fnxa'k] mUu;u ,oa Vªsu v{k esa nks eksVj
vf/kdre 
vuqorZu osx 

fnxa'k (AZ)   % 150 / lsdaM
mUu;u ¼EL)  %  60 / lsdaM
Vªsu ¼Train½   %  60 / lsdaM

vf/kdre vuqorZu 
osx o`f)

fnxa'k (AZ)   %  60  / lsdaM²
mUu;u ¼EL)  %  30  / lsdaM²
Vªsu ¼Train½   %  30 / lsdaM²

lHkh mi ç.kkyh 
varjki`"B Vhlhih/vkbZih
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lqnwj laosnu vuqç;ksxksa ds fy, ;w,oh
UAVs for Remote Sensing Applications 7

fMftVy] cgqLisDVªeh] rkih; vkSj vfr o.kZØeh; dSejk] LFkyk—frd 
vkSj cSfFkehfVªd fyMkj tSls fofHkUu laosndksa ls ekuo jfgr gokbZ okgu 
¼;w,oh½ vkadM+ks dk mi;ksx fofHkUu vkj,l vuqç;ksxksa tSls 3 Mh flVh 
e‚Mfyax] fMftVy Hkw-Hkkx e‚My] ou foLrkj vkSj o`{kkjksi.k Qlyksa 
dk ekufp=.k] ou tSoHkkj vuqeku] HkwL[kyu {ks= vkSj eycs dk çokg 
e‚Mfyax] rVh; ikfjfLFkfrdh ra= esa lw{e Hkw-vk—fr foKku v/;;u] 
ok”ihdj.k eki] flapkbZ le;c)u Qly mit vuqeku] dhV vkSj jksx] 
lqfuf’pr [ksrh vkfn ds fy, fd;k tkrk gSA 

;w,oh vkadM+k vfHkxzg.k% vkadM+k vfHkxzg.k ds fy, fMftVy/
cgqLisDVªeh dSejksa ds lkFk fLFkj foax / eYVhjksVj rSukr fd, x, gSA vxz 
vksojySi vkSj 70% ds lkbMySi ds lkFk f=;keh fcac çkIr djus ds fy, 
120 ehVj dh ÅapkbZ ls 20 esxkfiDlsy ¼6000 x 3376½ ds lksuh vYQk 
5100 fMftVy dSejk dk mi;ksx djds vfr mPp foHksnu ¼th,lMh% 
3-4 lseh½ dk ;w,oh vkadM+k çkIr fd;k tkrk gSA ikap o.kZØeh; cSaM 
vFkkZr uhyk ¼475 uSuksehVj½] gjk ¼560 ,u,e½] yky ¼670 ,u,e½] jsM 
,t ¼720 uSuksehVj½ vkSj yxHkx 8 lseh ds th,lMh ij fudV vojä 
¼840 ,u,e½ esa lapkfyr 1.2 esxkfiDlsy ¼1280*960½ ds ekbdSlsal jsM 
,t cgqLisDVªeh dSejs dk mi;ksx djds rhu lkbVksa ds fy, cgqLisDVªeh 
vkadM+k çkIr fd;k tkrk gSA blds vfrfjä cgqLisDVªeh laosnd dks 
çR;sd mM+ku ls igys ijkorZu iSuy dk mi;ksx djds va’kkfdr fd;k 
tkrk gSA 

Hkw&fu;a=.k fcanq ¼thlhih½% thlhih 0.5m X 0.5m / 1m x 1m vk;keksa 
ds iwoZ y{;ksa ds :i esa ;w,oh vkadM+k vfHkxzg.k ls igys /kjrh lrg 
ij r; fd, tkrs gSa vkSj losZ{k.k xzsM thih,l vfHkxzkgh ds mi;ksx 
ls fcanqvksa dk losZ{k.k fd;k tkrk gSA v/;;u {ks= esa ,d csl LVs’ku 
LFkkfir fd;k x;k gS vkSj MsVk dks 2 lseh ls csgrj lVhdrk ds lkFk 
thlhih ds funsZ’kkad çkIr djus ds fy, okgd pj.k os/k’kkykvksa ds 
mi;ksx ls lkis{k fLFkfr Mhthih,l eksM esa lalkf/kr fd;k tkrk gSA

;w,oh vkadM+k lalk/ku% ;w,oh fp=ksa ds cká vfHkfoU;kl  ekunaM 
¼bZvksih½ bZ,DlvkbZ,Q lwpuk esa ‘kkfey gSA bUgsa v‚ucksMZ thih,l 
vfHkxzkgh rFkk ,ebZ,e,l vk/kkfjr vkbZ,u,l laosndksa ls çkIr fd;k 
tkrk gSA bZvksih vkSj thlhih ds lkFk caMy Cy‚d lek;kstu fd;k 
tkrk gSA

LVªDpj Ý‚e eks’ku ¼,l,Q,e½ ,YxksfjFke ¼dyu fof/k½ dk mi;ksx 
2Mh fp=ksa ls oLrqvksa dh 3Mh tkudkjh çkIr djus ds fy, fd;k tkrk 
gS vkSj Ldsy fu’pj y{k.k :ikarj.k ¼,lvkbZ,QVh½ ,YxksfjFke dk 
mi;ksx djds lacaf/kr fcanqvksa / y{k.kksa ds feyku fl) fd, tkrs gSa] 
D;ksafd ,lvkbZ,QVh ,YxksfFkZe] –’; dks.k vkSj çnhfIr esa cM+s iSekus ij 
fHkUurk ds fy, lq–<+ gSA  

cgq–’; f=;keh ¼,eoh,l½ feyku rduhd dk mi;ksx l?ku fcanq 
DykmM rFkk lrg e‚My tuu ds fy, nksuksa lekukarj vkSj vkj-ikj 
fn’kkvksa esa 70% ls vf/kd vfrO;;u ij fd;k tkrk gSA ,Dlsylu 
fQYVj dk mi;ksx fMftVy lrg e‚My ¼Mh,l,e½ ls fMftVy Hkw-Hkkx 
e‚My ¼MhVh,e½ ds fy, fd;k tkrk gSA mPp foHksnu v‚FkksZbest varj 
v‚FkksZ-la’kks/ku çfØ;k ds ek/;e ls rS;kj gksrs gSaA

;w,oh mRikn tuu% fMftVy vkSj cgqLisDVªeh dSejk fp=ksa ls] 15 lseh 
/ 30 lseh dh MhbZ,e iksfLVax ds lkFk Mh,l,e] MhVh,e vkSj 4-10 
lseh ls fHkUu th,lMh ds lkFk v‚FkksZbest mRiUu gksrs gSaA rqedqj ‘kgj 
ds ,d fgLls dks fMftVy dSejk fp=ksa ls mRiUu v‚FkksZbest fp= 7.1 
esa n’kkZ;k x;k gSA

Unmanned Aerial Vehicles (UAV) data from different sensors 
like digital, multispectral, thermal and hyperspectral cameras, 
topographic and bathymetric LiDARs  are used for various 
RS applications like 3D city modeling, Digital Terrain Models, 
mapping forest extent and plantation crops, forest biomass 
estimation, landslide zonation and debris flow modeling, micro-
geomorphological studies in coastal ecosystem, evapotranspiration 
measurements, irrigation scheduling crop yield estimation, pests 
& diseases, precision farming, etc. 

UAV Data Acquisition: Fixed wing/ Multirotor UAVs are deployed 
along with  digital/ multispectral cameras for data acquisition. 
The UAV data of very high resolution (GSD: 3-4cm) is acquired 
using a Sony Alpha 5100 Digital Camera of 20 Megapixels (6000 
x 3376) from an altitude of 120 m to  acquire stereo images with a 
forward overlap and sidelap of 70%. Multispectral data is acquired 
for three sites using  Micasense Red Edge multispectral camera of 
1.2 Megapixels (1280*960) operating in five spectral bands viz., 
blue (475 nm), green (560 nm), red (670 nm), red edge (720 nm) 
and near infrared (840 nm) at GSD of around 8 cm. Additionally the 
multispectral sensor is calibrated using reflectance panel before 
every flight.

Ground Control Points (GCPs): The GCPs in the form of  pre 
targets of dimensions 0.5m X 0.5m / 1m x 1m are fixed on 
the ground prior to the UAV data acquisition and the points are  
surveyed  using survey grade GPS receiver. A base station is setup 
in the study area and the data is post processed in the relative 
positioning/DGPS mode using carrier phase observables to derive 
the coordinates of the GCPs with an accuracy of better than 2 cm.

UAV Data Processing: The Exterior Orientation Parameters (EOPs) 
of the UAV images are included in  EXIF information and they 
are obtained from onboard GPS receiver and MEMS based INS 
sensors. With EOPs   and GCPs bundle block adjustment is carried 
out. 

The Structure From Motion (SFM) algorithm is used to derive 
3D information of objects from 2D images and the matching of 
corresponding points/features are realized using Scale Invariant 
Feature Transform (SIFT) algorithm, since SIFT is robust for large 
scale variation in the images, view angle and illumination.

The Multiview Stereo (MVS) matching technique is employed 
on stereo images with more than 70% overlap in both along and 
across directions to generate dense point cloud and surface 
model. The Axelsson filter is used for Digital Surface Model (DSM) 
to DTM. The high resolution orthoimages  are generated through 
differential ortho-rectification process.

UAV Product Generation: From  digital and multispectral camera 
images, DSM, DTM with DEM posting of 15cm/30 cm and 
orthoimages with GSDs varying from 4-10 cm are generated. The 
Orthoimage generated from digital camera images  for a part of  
Tumkur town is shown  Figure 7.1.
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MhVh,e fp= 7.2] fp= 7.3 vkSj fp= 7.4 esa iykoapk] rsyaxkuk ds ,d 
,d Hkkx dk cgqLisDVªeh dSejs ds fp=ksa ls rS;kj fd, x, çk—frd o.kZ 
lfEeJ ¼,ulhlh½] —f=e o.kZ lfEeJ ¼,Qlhlh½ vkSj fMftVy HkwHkkx 
e‚My ¼MhVh,e½ n’kkZ, x, gSaA   

The NCC, FCC and DTM generated from multispectral camera 
images for part of Palawancha, Telangana are shown in Figure 7.2, 
Figure 7.3 and Figure 7.4. 

fp= 7-1: fMftVy dSejk v‚FkksZbest ¼th,lMh% 4 lseh½ & rqedq#] 
dukZVd dk fgLlk  

Fig. 7.1: Digital Camera Orthoimage (GSD:4 cm) – part of 
Tumkuru, Karnataka 

fp= 7-3: v‚FkksZbest] ,Qlhlh] ¼th,lMh% 8 ls-eh-½-iykoapk]
 rsyaxkuk dk fgLlk

Fig. 7.3:  Orthoimage, FCC, (GSD:8cm) - part of Palawancha, 
Telangana

fp= 7-4: Mh,l,e ¼MhbZ,e iksfLVax% 15 lseh½-iykoapk]
rsyaxkuk dk fgLlk

Fig. 7.4: DSM (DEM Posting: 15 cm)  - part of Palawancha, 
Telangana 

fp= 7-2: fMftVy dSejk v‚FkksZbest ¼th,lMh% 8 lseh½-iykoapk] 
rsyaxkuk dk fgLlk 

Fig. 7.2: Orthoimage, NCC, GSD: 8cm - part of Palawancha, 
Telangana 
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ç/kkuea=h xzke lM+d ;kstuk ¼ih,eth,lokbZ½ ds rgr xzkeh.k lM+d ifj;kstukvksa esa Hkw&lwpuk foKku dk mi;ksx
Use of Geo-Informatics in rural road projects under Pradhan Mantri Gram Sadak Yojana (PMGSY) 8

xkaoksa esa lM+dksa dks tksM+uk xzkeh.k fodkl dk ,d egRoiw.kZ ?kVd gS 
D;ksafd ;g xzkeh.k {ks=ksa esa vkfFkZd vkSj lkekftd lsokvksa rd igqap 
dks c<+kok nsrk gSA ih,eth,lokbZ dk mís’; ns’k ds xzkeh.k {ks=ksa esa gj 
ekSle esa lM+d ekxZ laidZ miyC/k djkuk gSA fp= 8.1 ifj;kstuk esa 
viukbZ xbZ lexz dk;Zç.kkyh dks n’kkZrk gSA Hkqou ft;ksiksVZy ij vafre 
vkadM+k vk/kkj vfHkdYiuk ds fy, (https://bhuvan-app1.nrsc.gov.in/
pmgsy/home) viyksM fd;k x;k gSA ¼fp= 8.2½

xzkeh.k lM+dksa ds fy, ikjaifjd vkadMk lzksr xkao ¼dSMLVªy½ dk uD’kk 
gS] tks vkerkSj ij 1:4,000 / 1:6,000 iSekus ij vkSj ns’k ds dqN fgLlksa 
esa 1:2,000 iSekus ij Hkh miyC/k gSA ;s ekufp= vko’;d :i ls tehu 
vk/kkfjr losZ{k.k fof/k;ksa ¼QhYM psu] ikjaifjd fFk;ksMksykbV~l] Iysu 
Vscy] losZ{k.k vkfn ds mi;ksx ls½ }kjk rS;kj fd, tkrs gSaA miyC/k 
ekufp=ksa esa ls vf/kdka’k esa 40 lky igys ;k mlls Hkh vf/kd losZ{k.k 
dh xbZ tkudkjh ds fooj.k gksrs gSaA Hkw-lwpuk foKku dk mi;ksx LFkkfud 
MsVk dks dSIpj djus] laxzghr djus] tk¡pus] ,dh—r djus] dq’kyrkiwoZd 
ç;ksx djus] fo’ys”k.k djus vkSj çnf’kZr djus ds fy, fd;k tkrk gS] 
ftUgsa tfVy ;kstuk] fu.kZ; ysus vkSj çca/ku leL;kvksa dks gy djus ds 
fy, lanfHkZr fd;k tkrk gSA

cfLr;ksa ds laca/k esa lM+d laidZ ij LFkkfud MsVkcsl rS;kj fd;k x;k gS 
vkSj fLFkfr lM+dksa dh yackbZ ds vk/kkj ij fu/kkZfjr dh tkrh gSA eSnkuh 
{ks=ksa esa +5% =qfV vkSj igkM+h bykdksa esa +8% =qfV dh lhek dks Lohdk;Z 
ekuk tkrk gSA çfr’kr fHkUurk fufeZr lM+d dh yackbZ esa fHkUurk dk 
vuqeku çnku djrh gSA v‚uykbu çca/ku fuxjkuh vkSj ys[kk ç.kkyh 
¼vks,e,e,,l½ esa çfr’kr fHkUurk dh x.kuk fuEufyf[kr lehdj.k esa 
nh xbZ gS%

çfr’kr fHkUurk

eSnkuh bykdksa esa 500 ehVj ls 5000 ehVj vkSj igkM+h bykdksa esa 1.5 
fdeh ls 5  fdeh rd cQj cukdj cfLr;ksa dks ekik tkrk gSA 500 
ehVj / 1.5 fd-eh- cQj ds ckgj vkus okyh cfLr;ksa dks lacaf/kr lM+dksa 
ls vlac) cLrh ekuk tkrk gSA

blds vykok] 500 ehVj / 1.5 fd-eh- fd-eh- ls vf/kd ysfdu lhek ds 
Hkhrj çfr’kr fHkUurk okyh vkokl dusfDVfoVh dh la[;k dks vkokl 
;qä =qfV okyh lM+dsa ekuk tkrk gS] ysfdu yackbZ fHkUurk =qfV ughaA ,slh 
=qfV;ksa okyh lM+dksa dh la[;k rkfydk 8.1 esa nh xbZ gSA

Rural road connectivity is a vital component of rural development 
since it promotes access to economic and social services in  rural 
areas. PMGSY aims to provide all weather road connectivity in 
rural areas of the country. Figure 8.1 gives the overall methodology 
adopted in the project. The final database are uploaded on the 
Bhuvan geoportal (https://bhuvan-app1.nrsc.gov.in/pmgsy/home) 
for visualization (Figure 8.2).

The conventional data source for rural roads is the village 
(cadastral) map, which is generally available at 1:4,000 / 1:6,000 
scales and also at 1:2,000 scale in some parts of the country. 
These maps are essentially generated by ground based survey 
methods (using field chains, conventional theodolites, plane table, 
survey etc.) majority of the available maps contain information 
details surveyed 40 years back or/even more. Geoinformatics is 
used for capturing, storing, checking, integrating, manipulating, 
analyzing and displaying spatial data, which are referenced to 
the earth for solving complex planning, decision making and 
management problems. 

The spatial database has been generated on road connectivity with 
respect to habitations and the status is determined based upon the 
length of the roads. A margin of +5% error in the plain areas and 
+8% error in the hilly terrain regions is considered as acceptable. 
The percentage variation provides an estimate of the variation in 
the length of the road constructed. The percentage variation in 
Online Management Monitoring and Accounting System (OMMAS) 
is calculated as given in the following Equation:

Percentage Variation

The habitations are measured by creating a buffer varying from 
500m to 5000m in plain areas and 1.5 km to 5 km in hilly terrain 
regions. The habitations falling outside the 500 m/1.5 km buffer 
is considered as habitation unconnected to corresponding roads. 
 
Furthermore, number of habitation connectivity with more than 
500 m/1.5 km but having % variation within limit are considered 
as roads having habitation error but not length variation error. The 
number of roads with such errors are provided in Table 8.1.

(OMMAS length-GIS length)
(OMMAS length)

=--------------------------------------*100
(vks,e,e,,l yackbZ&thvkbZ,l yackbZ)

(vks,e,e,,l yackbZ)
=--------------------------------------------------*100

Total number of roads in OMMAS 70771

Roads lacking habitation information 3390

Roads lacking habitation information in mapped 
roads

1538

Roads lacking habitation information in unmapped 
roads

1852

Roads having habitation error but not length 
variation error

17543

Total roads having habitation unconnected error 30999

Table 8.1: Habitation unavailability under OMMAS database 
summary

vks,e,e,,l esa lM+dks dh la[;k 70771

cfLr;ksa dh tkudkjh dk vHkko okyh lM+dsa 3390

eki dh xbZ lM+dksa esa cfLr;ksa dh tkudkjh dk 
vHkko okyh lM+dsa

1538

ekufp= u dh xbZ lM+dksa ds ckjs esa vkokl 
laca/kh lwpuk esa deh 

1852

lM+dksa esa vkokl laca/kh =qfV gS ysfdu yackbZ 
fHkUurk =qfV ugha gS

17543

dqy lM+dsa ftudh cLrh esa vlac) =qfV gS 30999

rkfydk 8-1% vks,e,e,,l vkadM+k vk/kkj lkjka”k ds rgr 
vkoklh; vuqiyC/krk
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fp= 8-1: dk;Zç.kkyh
Fig. 8.1: Methodology

fp= 8-2: Hkqou iksVZy ij vfHkdYiuk e‚Mîwy
Fig. 8.2: Visualization module on Bhuvan portal
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Understanding the road conditions and driving behavior is 
important for road safety, road damage control and urban planning. 
However, it is challenging to get this information especially in the 
developing countries with reasonable frequency due to the high 
cost and unavailability of proper equipment.     

This research focuses on the value of collective knowledge that 
integrates the data generated by inexpensive but widely available 
sensors like smart phones placed in a car. Taking the advantage 
of collective intelligence recorded by cheap and widely-available 
smart phones, this work proposes a probe data platform for 
sensing, detecting and visualizing road roughness and driving 
behavior using smart phones and cloud computing (Fig.9.1 & 9.2) 

This work focuses on developing a platform for 1) gathering 
road sensing data from low-resolution devices, 2) analyzing 
road condition and driving behavior such as sudden acceleration, 
sudden braking and quick handling, and 3) visualizing the result 
of data analysis in various modes for better understanding of 
them. The proposed platform collects sensing data from smart 
phones that have inbuilt GPS, triaxial accelerometer and gyroscope 
sensors together with time stamp.
 
Raw sensor data waveform as recorded by the smart phone is 
shown in Figure 9.3.

While International Roughness Index (IRI) is the widely accepted 
indicator of road surface condition, IRI considers parameters that 
smart phone-based data collection cannot cover such as the 
movement of suspensions. This work uses Pseudo Roughness 
Index (PRI) to estimate the road surface condition. The overall 
classification of road surface conditions is as depicted in the 
Figure 9.4.

The black dots in Figure 9.4 of the video points may be clicked to 
play the video as shown in the Figure 9.5 on Bhuvan portal. 

As shown in the Figure 9.5, there are different types of road – 
metalled (Pucca) and Kuchha road. The software also calculates 
the length of the bad condition road in the different categories of 
the road types and thus helps in the estimation of the cost of the 
material required to maintain the bad road in the city, village or 
district.

LekVZQksu vk/kkfjr laosnd vkSj ekufp= vfHkdYiuk ds mi;ksx ls lM+d dh fLFkfr dk vkdyu
Road condition assessment using smartphone based sensors and map visualization 9

lM+d lqj{kk] lM+d {kfr fu;a=.k vkSj ‘kgjh fu;kstu ds fy, lM+d 
dh fLFkfr vkSj Mªkbfoax O;ogkj dks le>uk egRoiw.kZ gSA gkykafd] ;g 
tkudkjh fo’ks”k :i ls fodkl’khy ns’kksa esa mPp ykxr vkSj mfpr 
midj.kksa dh vuqiyC/krk ds dkj.k mfpr vko`fÙk ds lkFk çkIr djuk 
pqukSrhiw.kZ gSA 

;g ‘kks/k lkewfgd Kku ds ewY; ij dsafær gS tks dkj esa j[ks LekVZ Qksu 
tSls lLrs ysfdu O;kid :i ls miyC/k laosnd }kjk tfur vkadM+s dks 
,dh—r djrk gSA lLrs vkSj O;kid :i ls miyC/k LekVZ Qksu }kjk 
fjd‚MZ dh xbZ lkewfgd egRoiw.kZ tkudkjh dk ykHk mBkrs gq,] ;g dke 
LekVZ Qksu vkSj DykmM daI;wfVax dk mi;ksx djds lM+d ds [kqjnjkiu 
vkSj Mªkbfoax O;ogkj dks le>us] irk yxkus vkSj ns[kus ds fy, ,d 
tkap vkadM+k IysVQ‚eZ dk çLrko djrk gS (fp= 9.1 o 9.2) A 

;g dk;Z 1) de-foHksnu okys midj.kksa ls lM+d laosnd vkadM+s ,d= 
djus] 2) lM+d dh fLFkfr vkSj Mªkbfoax O;ogkj tSls vpkud xfr rst 
djuk] vpkud czsd yxkuk vkSj Rofjr gSaMfyax dk fo’ys”k.k djus] 3) 
vkadM+k fo’ys”k.k dh csgrj le> ds fy, fofHkUu rjhdksa ls vkadM+k 
fo’ys”k.k ds ifj.kke dh dYiuk djus ds fy, IysVQ‚eZ rS;kj djus ij 
dsfUær gSA çLrkfor IysVQ‚eZ LekVZ Qksu ls laosnu vkadM+s ,d= djrk gS 
ftlesa Vkbe LVSai ds lkFk bufcYV thih,l] Vªkb,fDl;y ,DlsysjksehVj 
vkSj tk;jksLdksi laosnd gksrs gSaA

fp= 9.3 esa LekVZ Qksu }kjk fjd‚MZ fd;s x;s dPps laosnd ds vkadM+k 
rjax n’kkZ;s x;s gSA

;|fi varjkZ”Vªh; [kqjnjkiu lwpdkad ¼vkbZvkjvkbZ½ lM+d dh lrg dh 
fLFkfr dk O;kid :i ls Loh—r ladsrd gS] vkbZvkjvkbZ mu ekinaMksa 
ij fopkj djrk gS tks LekVZ Qksu&vk/kkfjr vkadM+k laxzg dks doj ugha 
dj ldrs gSa tSls fd fuyacu dh xfrA ;g dke lM+d dh lrg dh 
fLFkfr dk vuqeku yxkus ds fy, Nn~e [kqjnjkiu lwpdkad ¼ihvkjvkbZ½ 
dk mi;ksx djrk gSA lM+d dh lrg dh fLFkfr dk lexz oxhZdj.k fp= 
9.4 esa n’kkZ;k x;k gSA 
                       
ohfM;ks pykus ds fy, fp= 9.4  esa ohfM;ks ladsrksa ds dkys fcanqvksa ij 
fDyd fd;k tk ldrk gS tSlk fd fp= 9.5 esa Hkqou iksVZy esa n’kkZ;k 
x;k gSA 

tSlk fd fp= 9.5 esa fn[kk;k x;k gS] lM+ds fofHkUu çdkj dh gksrh gSa 
- iDdh lM+d vkSj dPph lM+dA l‚¶Vos;j fofHkUu çdkj dh lM+dksa 
esa [kjkc fLFkfr okyh lM+d dh yackbZ dh x.kuk Hkh djrk gS vkSj bl 
çdkj ‘kgj] xkao ;k ftys esa [kjkc lM+dks dh ejEer djus ;k mudks 
fQj ls cukus ds fy, vko’;d lkexzh dh ykxr dk vuqeku yxkus 
esa enn djrk gSA

M‚- oh- osadVs’oj jko] mi funs’kd] vkj,l,] dks Hkkjrh; ty lalk/ku lkslkbVh ¼vkbZMCY;w vkj,l½ }kjk o”kZ 2019 ds fy, ç[;kr ty lalk/ku oSKkfud 
iqjLdkj ls lEekfur fd;k x;k gSA
Dr. V. Venkateshwar Rao, DD, RSA. has been awarded Eminent Water Resources Scientist Award for the year 2019 by Indian Water 
Resources society (IWRS) 
lqJh mek nsoh] mi funs’kd] ,lMhvkjvkbZ,l,] dks Lisl flLVEl eSustesaV- 2019 ds fy, çfrf”Br bljks-,,lvkbZ iqjLdkj ds fy, pquk x;k gSA 
Ms Uma Devi, DD, SDRISA, has been selected for prestigious ISRO-ASI Award for Space Systems Management -2019. 
M‚- ds- x.ks’k jkt] egkçca/kd] (ls. fu.)  {ks=h; dsaæ-nf{k.k dks varfj{k foKku vkSj vuqç;ksx-2019 bljks-,,lvkbZ çfrf”Br iqjLdkj ds fy, pquk x;k gSA
Dr. K. Ganesha Raj, General Manager (Retd.) RC-South, has been selected for prestigious ISRO-ASI Award for Space Science and
Applications -2019.
lqJh t;k lDlsuk dks ^^lapkj] daI;wfVax vkSj vkadM+k foKku ds çfreku ¼ihlhlhMh,l½ 2021 ij varjkZ”Vªh; lEesyuÞ esa loZJs”B isij iqjLdkj feykA
Ms Jaya Saxena received best paper award in “International Conference on Paradigms of Communication, Computing and Data
Sciences (PCCDS) 2021

iqjLdkj Awards
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fp= 9-2: okgu O;ogkj dks le>us ds fy, LekVZQksu IyslesaV
Fig. 9.2: Smart phone placement for sensing vehicle behavior

fp= 9-3: dPps laosnd vkadM+s rjax ds :i esa tSlk fd LekVZ Qksu ls fjd‚MZ fd;k x;k gSA
Fig. 9.3: Raw sensor data waveform as recorded by the smart phone 

fp= 9-1: vkadM+k fjd‚MZ djus ds fy, LekVZ Qksu vuqç;ksx th;wvkbZ
Fig. 9.1: Smart phone application GUI for recording data 

gjk ¼<0.4 cm/m½

uhyk ¼0.4 – 0.8 cm/m½ 

yky ¼> 0.8 cm/m½

Green (<0.4 cm/m) 

Blue (0.4 – 0.8 cm/m)

Red (> 0.8 cm/m)

fp= 9-4: oxhZdj.k ds 
fy, lM+d dh fLFkfr vkSj
funsf’kdk dk oxhZdj.kA

Fig. 9.4: Classification 
of road conditions 
and the legends for 

classification. 
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fp= 9-5: lM+dksa dh fLFkfr dk tk;tk ysus ds fy, osc iksVZy
Fig. 9.5: Web portal to visualize the road conditions

caXykns’k ds Hkklu pkj }hi dk fodkl ,oa vkdkfjdh ¼vkÑfr foKku½ rFkk blds pØokrh tksf[ke
Evolution and morphodynamics of Bhasan Char island of Bangladesh and its cyclone vulnerability 10

Hkklu pkj xaxk-czãiq=-es?kuk unh ds eqgkus ij ,d NksVk-lk uo fodflr 
}hi gS tks pVxk¡o mi-eaMy ds varxZr lU}hi }hi ls yxHkx 5 fd-
eh- nf{k.k-if’pe esa vkSj pVxkao] ckaXykns’k ds eq[; Hkw-Hkkx ls yxHkx 
32 fdeh if’pe esa fLFkr gS ¼fp=10.1½A mijksä eqgkus ij fLFkr vf/
kdka’k }hi vR;f/kd vfLFkj gSa vkSj os lfØ; Hkw-vk—fr foKku-çfØ;kvksa 
ls xqtj jgs gSaA Hkklu pkj }hi es?kuk unh }kjk tek fd, x, MsYVk 
volknksa ls fufeZr es?kuk-eqgkus ds mÙkj-iwoZ esa o”kZ 2003 esa ,d NksVs ls  
/kuq”kkdkj dhpM+nkj Hkwfe ¼eM¶ySV½ ds :i esa mHkjk gSA ;g }hi 22o19’31” 
mÙkj ls 22o24’42” mÙkjh v{kka’k vkSj 91o21’26” iw- ls 91o26’15” iw- 
ns’kkarj ds chp yxHkx 30 oxZ fdeh ds {ks= esa QSyk gSA ;g leqæ 
ry ls vkSlru 2.84 ehVj dh ÅapkbZ ij fLFkr gSA ;g }hi vHkh Hkh 
dbZ Hkwfe-ifjorZu vkSj çk—frd lesdu dh çfØ;kvksa ls xqtj jgk gSA 
orZeku v/;;u esa :ikRed ifjorZu vkSj pØokrh tksf[ke ds vkdyu 
ds fy, caxky dh [kkM+h ds Åij ?kfVr ,sfrgkfld pØokrh ?kVukvksa ds 
lkFk-lkFk ySaMlSV 7 (ETM+) vkSj ySaMlSV 8(OLI) ds 2001 ls 2020 rd 
ds le;c)-J`a[kyk mixzg MsVk dk fo’ys”k.k fd;k x;k gSA

o”kZ 2000 ds ckn ds pØokrksa ds fooj.k ¼rkjh[k] HkwL[kyu LFky] fujarj 
gok dh xfr] rwQku dh ÅapkbZ ls {kfr½ miyC/k lkfgR; ls ,d= fd, 
x,A cSaM la;kstu ;k ,u-vkbZ-vkj- ,oa gjs jax dk mi;ksx djds Hkwfe 
ty ekLd ¼,y-MCY;w-,e-½ dh x.kuk fuEuor~ gS% 

,y-MCY;w-,e- ¾ ,uvkbZvkj / (gjk+0-0001) * 100

tgka fudV vojä ¼,uvkbZvkj½ vkSj gjk jax Øe’k% fudV vojä vkSj 
gjs cSaM ds o.kZØeh; ewY;ksa dk çfrfuf/kRo djrs gSaA

fp= 10.2,] o”kZ 2001-2002 ds nkSjku vfuf’pr vkdkj esa }hi ds 
fodkl dks n’kkZrk gSA o”kZ 2002 esa] bldh lhek esa FkksM+h o`f) ds lkFk 
bldk vkdkj] o”kZ 2001 ds tSlk gh jgk ¼fp= 10.2,½A 2003 esa bldk 
Hkw&Hkkx de gks x;k vkSj bldk vfHkfoU;kl m-iw--n-i- gks x;k tks 
2004 esa Hkh vifjofrZr jgkA 2004 ds ckn] m-iw--n-i- fn’kk ds lkFk 
yxHkx 700 ehVj dh nf{k.kkorZ xfr gqbZ ¼fp= 10.2ch½A ,slk vuqLFkkiu 
2008 rd tkjh jgkA 2009-2011 ds nkSjku dksbZ [kkl cnyko ugha gqvk 

Bhasan Char is a tiny and newly developed island in the estuary of 
Ganges-Brahmapurtra-Meghna river system, located about 5 km 
south-west of Sandwip island under Chittgong sub-division and 
about 32 km west of mainland Chittagong, Bangladesh (Figure 
10.1). Most of the islands situated in the above-mentioned estuary 
are highly unstable and undergoing active geomorphological 
processes. The Bhasan Char island emerged in 2003 as a tiny 
arcuate mud-flat in the north-east of the Meghna estuary from 
the delta sediments deposited by the river Meghna. The extent of 
the island varies between 22o19’31”N to 22o24’42”N latitude and 
91o21’26”E to 91o26’15”E longitude with an area of approximately 
30 sq km and average elevation of 2.84 m above mean sea level. 
The island is still undergoing considerable landmass changes and 
natural consolidation processes. In the present study time-series 
satellite data from Landsat 7 (ETM+) and Landsat 8 (OLI) data 
from 2001 to 2020 were analysed along with historical events of 
cyclone developed over Bay of Bengal, for morphological change 
assessments and cyclone vulnerability.
 
Cyclone details (date, landfall location, sustained wind speed, 
storm surge height damage) from 2000 onwards were collected 
from the available literatures. Land Water Mask (LWM) was 
calculated using band combinations or NIR and green as follows:

LWM = NIR / (GREEN + 0.0001) * 100
Where NIR and GREEN represent the spectral values of the near 
infrared and green bands, respectively.

Figure 10.2a depicts the evolution of the island without any definite 
shape during 2001-2002. In 2002, the shape remained similar to 
that of 2001 with little increase along its boundary (Figure 10.2a). 
In 2003 the landmass reduced and the orientation became NE-
SW which remained similar in 2004 also. After 2004, there was 
a clockwise movement along the NE-SE direction by about 700 
m (Figure 10.2b). The orientation continued till 2008. During 
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2009-2011 there was not much shift (Figure 10.2c) and only 
the landmass increased in the southern portion of the island. The 
aggradation in the south continued till 2012 and during that time 
a new oval shaped landmass, separated from the main island, 
evolved in the south-east direction (Figure 10.2d). In 2013, the 
island expanded in the north-west direction which continued 
till 2014. In 2015, there was little reduction in the landmass, 
especially in the south-east direction (Figure 10.2d). In 2016, the 
overall landmass reduced all around, and more so in the eastern 
side of the main island as well as in the newly developed lobe in the 
south-east. The process continued till 2018 when the landmass got 
further reduced especially in the south-eastern part (Figure 10.2e). 
In contrast to the earlier years, during 2019 the landmass again 
increased, especially along the northern direction and continued 
till 2020. However, the landmass remained almost unchanged in 
East-West direction.

Analysis of historical events of cyclones over coastal Bangladesh 
reveals that most of the cyclones generally occur in early summer 
(April-May) and late rainy season (October-November).The intense 
storms move across shallow continental shelf resulting in surge-
induced piling up of water along the coast. Since 1900, about 
42 major cyclones had their landfall at Cox’s bazar, Patuakhali, 
Noakhali, Chattogram, Teknaf, Sonadia, Sandwip and Kutubdia 
island followed by Sundarbans (18 cyclones). The storm surges 
from powerful cyclones recorded upto 12-13 m at the head of 
the Bay of Bengal where the coastline becomes restricted. 
Nevertheless, the tropical cyclone frequency, intensity and impacts 
are particularly high in the coastal region of Bangladesh. This is 
also due to its geographical location and funnel-shaped coastal 
area, which is vulnerable to tropical cyclones and storm surges.

Further, the presence of coastal rivers, canals and creeks in this 
region makes it vulnerable to storm surges that are likely to be 
enhanced due to the rapidly changing climate and rising sea levels. 
Another unique feature of the region is the re-curvature of the 
tropical cyclones over the Bay of Bengal towards north or northeast, 
instead of west or northwest, causing high cyclone frequency in 

¼fp= 10.2lh½ vkSj }hi ds dsoy nf{k.kh Hkkx ds Hkw-Hkkx esa o`f) gqbZ 
nf{k.k esa ;g o`f) 2012 rd tkjh jgh vkSj ml nkSjku eq[; }hi ls 
vyx ,d u;k vaMkdkj Hkw-Hkkx nf{k.k-iwoZ fn’kk esa fodflr gqvk ¼fp= 
10.2Mh½A 2013 esa] }hi dk mÙkj-if’pe fn’kk esa foLrkj gqvk tks 2014 
rd tkjh jgkA 2015 esa] fo’ks”k :i ls nf{k.k-iwoZ fn’kk ds Hkw-Hkkx esa 
FkksM+h deh vkbZ Fkh ¼fp= 10.2Mh½A 2016 esa] eq[;r% }hi ds iwohZ fgLls 
ds lkFk-lkFk nf{k.k-iwoZ esa uo fodflr Hkkx ds lexz HkwHkkx esa deh 
vkbZA ;g çfØ;k 2018 rd tkjh jgh tc fo’ks”k :i ls nf{k.k-iwohZ 
fgLls dk Hkw-Hkkx vis{kk—r vkSj de gks x;k ¼fp= 10.2bZ½A igys ds 
o”kksaZ ds foijhr] 2019 ds nkSjku ;g Hkw-Hkkx fo’ks”k :i ls mÙkjh fn’kk 
esa fQj ls c<+ x;k] tks 2020 rd tkjh jgkA gkykafd] iwoZ-if’pe fn’kk 
dk HkwHkkx yxHkx vifjofrZr jgkA

rVh; ckaXykns’k esa pØokrksa dh ,sfrgkfld ?kVukvksa ds fo’ys”k.k ls irk 
pyrk gS fd T;knkrj pØokr vkerkSj ij xfeZ;ksa ds vkjaHk ¼vçSy-ebZ½ 
vkSj cjlkr ds ekSle ¼vDVwcj-uoacj½ esa vkrs gSaA rhoz rwQku mFkys 
egk}hih; ‘ksYQ ls gksdj xqtjrs gSa ftlds ifj.kkeLo:i rVh; fdukjksa 
ij T;knk ikuh bdëk gks tkrk gSA T;knkrj ekeyksa esa m”.kdfVca/kh; 
pØokr rst gokvksa] ewlyk/kkj ckfj’k] vkSj lkFk esa ck<+] rst ygjsa 
,oa vR;f/kd Å¡ps Tokj gksus ds dkj.k Hk;adj uqdlku igqapk ldrs gSaA 
1900 ds ckn ls] yxHkx 42 çeq[k pØokr d‚Dl cktkj] iVqvk[kyh] 
uksvk[kyh] pêksxzke] VsdukQ] lksukfn;k] lSaf}i vkSj dqrqcfn;k }hi ls 
Vdjk, Fks vkSj mlds ckn lqanjcu ¼18 pØokr½ esa vk, FksA caxky dh 
[kkM+h ds ‘kh”kZ ij tgk¡ leqæ rV lhfer gS] ogk¡ ‘kfä’kkyh pØokrksa ls 
12-13 ehVj rd Å¡ps rwQku vkus dk fjdkMZ ntZ gSA fQj Hkh] ckaXykns’k 
ds rVh; {ks= esa m”.kdfVca/kh; pØokrksa dh vko`fÙk] rhozrk ,oa çHkko 
fo’ks”k :i ls vf/kd gSA bldk dkj.k bldh HkkSxksfyd fLFkfr vkSj 
dhiuqek vkdkj Hkh gS] tks m”.kdfVca/kh; pØokrksa ,oa rwQkuh ygjksa ds 
tksf[ke ls Hkjk jgrk gSA

blds vykok] bl Hkw-{ks= esa rVh; ufn;ksa] ugjksa vkSj [kkfM+;ksa dh 
ekStwnxh Hkh bu rwQkuh ygjksa dks tksf[keiw.kZ cukrh gSA ;g tksf[ke rsth 
ls cnyrh tyok;q vkSj leqæ ds c<+rs tyLrj ds dkj.k c<+ ldrk 
gSA bl {ks= dh ,d vkSj vuwBh fo’ks”krk gS m”.kdfVca/kh; pØokrksa 
dh caxky dh [kkM+h ds Åij iquoZØrk tks if’pe ;k mÙkj-if’pe ds 

fp= 10-1: Hkklu pkj dk LFkku
Figure 10.1: Location of Bhasan Char
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fp= 10-2: o’kksaZ esa Hkklu pkj }hi dh ifjf/k esa ifjorZu
Fig. 10.2: Changes in the perimeter of the Bhasan Char island over the years

ctk; mÙkj ;k mÙkj-iwoZ dh vksj gS] ftlls bl {ks= esa mPp pØokr dh 
vko`fÙk gksrh gSA uo-fufeZr Hkklu pkj }hi] lU}hi ds ikl fLFkr gSA ;g 
Hkh caxky dh [kkM+h ls mRiUu gksus okys pØokrksa ds fy, leku :i 
ls tksf[keiw.kZ gSA fiNys 100 o”kksaZ ds VªSd fo’ys”k.k ls ;g ns[kk x;k gS 
fd nks çeq[k pØokr dksesu ¼2015½ vkSj jksvkuw ¼2016½ iwjs }hi ij vk 
pqds gSaA rVh; ckaXykns’k esa vk, pØokrksa ds ,sfrgkfld vkadM+ksa ls irk 
pyrk gS fd vf/kdre gok dh xfr 85-260 fd-eh- çfr ?kaVs vkSj rwQku 
dh ÅapkbZ 0.6 ls 7.1 ehVj rd jgrh gSA pwafd Hkklu pkj dh vkSlr 
ÅapkbZ dsoy 2.84 ehVj gS] blfy, ;g laHko gS fd brus rhozrk okys 
rwQkuksa ls }hi ds cM+s fgLls esa O;kid ck<+ vkSj dVko gks ldrk gSA

bl v/;;u ls ;g Li”V gksrk gS fd Hkklu pkj dk fuekZ.k 2001 esa gh 
‘kq: gks x;k Fkk] tcfd vf/kdka’k v/;;uksa esa bls 2003  esa crk;k tkrk 
gSA ;gk¡ o”kksaZ ls dbZ ifjorZu Li”V fn[krs gSaA ;g vHkh Hkh ;qok voLFkk 
esa gS] ftldk vk—fr-foKku] unh ty-xfrdh vkSj ryNV Hkkj ds dkj.k 
yxkrkj cny jgk gSA ,sfrgkfld pØokrksa ds MsVk ds fo’ys”k.k ls irk 
pyrk gS fd ;g }hi m”.kdfVca/kh; pØokrksa] tks xfeZ;ksa ds nkSjku ,oa 
ekulwu ds ckn caxky dh [kkM+h esa fodflr gksrs gSa] ds çfr  vR;f/kd 
tksf[ke Hkjk gSA cgqr fupyk bykdk gksus ds dkj.k ;gk¡ ekulwu vkSj 
pØokr ds nkSjku ck<+ vkus dh laHkkouk Li”V gSA

this region. The newly formed Bhasan Char island is located near 
Sandwip and equally vulnerable to the cyclones originating from 
Bay of Bengal. From the track analysis of the past 100 years, it 
is observed that two of the major cyclones viz. Komen (2015) 
and Roanu (2016) have traversed across the island. Historical 
data of cyclones that had landfall over coastal Bangladesh reveals 
maximum wind speed of 85-260 kmph and the storm surge height 
from 0.6 to 7.1 m. As the mean elevation of Bhasan Char is only 
2.84 m it is possible that the storm surge of these magnitudes may 
create extensive flooding and erosion in large portion of the island.

From this study it is evident that formation of Bhasan Char started 
during 2001 itself as against 2003 what is reported in most of 
the studies. Several transformations are apparent over the years 
and it is still in the young stage, the morphology of which is 
continuously changing due to river hydro-dynamics and sediment 
load. Historical cyclone data analysis reveals that the islet is highly 
vulnerable to the tropical cyclones that develop over Bay of Bengal 
during summer and post monsoon periods. Being a very low-lying 
area, the chances of flooding during monsoon and cyclone is 
obvious. 
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mixzg voyksdu vkSj egklkxj e‚My fo’ys”k.k ds mi;ksx }kjk caxky dh [kkM+h esa rkih; vxz ¼FkeZy ÝaV½ 
?kuRo dh LFkkudkfyd xfrdh Spatiotemporal dynamics of thermal front density in the 
Bay of Bengal using satellite observation and ocean model analysis

11
The spatial and temporal variability of the thermal fronts and 
chlorophyll-a in the northern Bay of Bengal (BOB) were studied 
using time series of MODIS daily Sea Surface Temperature (SST) 
and weekly chlorophyll-a concentration during 2012-2018 to 
investigate the locations of intense fish catch activities in the 
continental shelf and shelf break regions as inferred from NOAA 
Visible Infrared Imaging Radiometer Suite (VIIRS) night time boat 
detection products. An edge-detection algorithm was applied to 
each of the SST image sets to identify thermal fronts in which a 
gradient of 0.3oC/pixel (~0.075oC/km) was chosen following to a 
sensitivity analysis. 

These thermal fronts at daily scales were aggregated at weekly 
scale for estimation of thermal front density. A least square based 
harmonic analysis procedure was adopted to estimate mean 
climatology and seasonal harmonics of thermal front density and 
chlorophyll-a data sets. Our study has shown that the thermal 
fronts in the continental shelf and shelf break regions are highly 
persistent with intense seasonal cycle dominated by annual 
frequency. Persistent TFD (Thermal Front Density) are occurring 
in the region between the 10 and 50 m isobaths in the continental 
shelf and along the western continental shelf break regions 
(Figure 11.1). The seasonal cycle accounts for 80% of the total 
variability of the TFD time series while non-seasonal contribution 
is around 20% which suggests that the predictability of the TFD is 

uksok –’; vojä çfrfcEcu ¼foftcy bUÝkjsM besftax½ jsfM;ksehVj 
lwV* ¼ohvkbZvkbZvkj,l½ ds tfj;s jkr ds le; uko dk irk yxkus 
okys mRiknksa ls egk}hih; ‘ksYQ vkSj ^’ksYQ czsd* {ks=ksa esa eNyh idM+us 
dh xgu xfrfof/k;ksa ds fy, LFkkuksa dh tkap 2012-2018 ds nkSjku 
eksfMl nSfud leqæ lrgh rkieku ¼,l-,l-Vh-½ dh le; J`a[kyk rFkk 
lkIrkfgd DyksjksfQy-, dh lkaærk dk mi;ksx djds caxky dh mÙkjh 
[kkM+h ¼ch-vks-ch-½ esa rkih; vxz ¼FkeZy ÝaV½ ,oa DyksjksfQy-, dh 
LFkkfud rFkk vLFkk;h ifjorZu’khyrk dk v/;;u fd;k x;kA FkeZy ÝaV 
dh igpku djus ds fy, çR;sd ,l-,l-Vh- çfrfcEc lsV ij ,d dksj-
lalwpu ¼,t-fMVsD’ku½ ,YxksfjFke ykxw fd;k x;k ftlesa laosnu’khyrk 
fo’ys”k.k ds ckn 0-3oC/fiDlsy (~0.075oC/km) dh ço.krk dk p;u 
fd;k x;kA 

nSfud iSekus ij bu FkeZy-ÝaV ds ^FkeZy ÝaV ?kuRo* ds vkdyu ds 
fy, lkIrkfgd iSekus ij leqPp;u fd;k x;kA vkSlr tyok;q foKku 
vkSj FkeZy ÝaV ?kuRo ,oa DyksjksfQy-, vkadM+ksa ds _rqxr-xq.kko`fÙk 
¼gkeksZfuDl½ dk vuqeku yxkus ds fy, de ls de oxZ vk/kkfjr 
xq.kko`fÙk fo’ys”k.k dh çfØ;k dks viuk;k x;kA gekjs v/;;u ls irk 
pyk gS fd egk}hih; ‘ksYQ vkSj ‘ksYQ czsd {ks=ksa esa FkeZy-ÝaV okf”kZd 
vko`fÙk ds çHkqRo okys rhoz _rqxr pØ vR;f/kd fLFkj gSaA Vh-,Q-Mh- 
¼FkeZy ÝaV MsaflVh½ egk}hih;-’ksYQ esa 10 vkSj 50 ehVj vkblksckFk ds 
e/; {ks= esa vkSj if’peh egk}hih; ‘ksYQ czsd {ks= esa lkFk-lkFk yxkrkj 
?kfVr gks jgs gSa ¼fp= 11.1½A _rqxr pØ Vh-,Q-Mh- le; J`a[kyk dh 
dqy ifjorZu’khyrk dk 80% fgLlk gS tcfd xSj-_rqxr ;ksxnku yxHkx 

fp= 11-1: caxky dh mÙkjh [kkM+h ds fy, FkeZy ÝaV ?kuRo ¼% esa½ dk tyok;q foKku
Fig. 11.1: Climatology of thermal front density (in %) map for the northern Bay of Bengal
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funs’kd] tsM,lvkbZ] dksydkrk }kjk fnukad 20 vçSy] 2021 dks twy‚ftdy losZ v‚Q bafM;k ft;ks baQ‚esZ’ku QSflfyVh ¼tsM-thvkbZ,Q½ 
eksckby vkSj MsLdV‚i vuqç;ksxksa dk lQyrkiwoZd foekspu fd;k x;kA
The Zoological Survey of India Geo Information Facility (Z-GIF) mobile and desktop applications were successfully released on 
20th April 2021 by the Director, ZSI, Kolkata.

tsM-thvkbZ,Q dk foekspu Release of Z-GIF 

20% gSA blls tkfgj gksrk gS fd Vh-,Q-Mh- dh laHkkO;rk ekfld le; 
ds iSekus ij dkQh vf/kd gSA Vh-,Q-Mh- dk vf/kdre ¼mPp½ eku 
uoacj esa gksrk gS vkSj ekpZ rd jgrk gSA mPp LFkk;h Vh-,Q-Mh- okys 
{ks=ksa esa DyksjksfQy-, dh lkaærk vkSj mRikndrk dh çpqj ek=k gksrh gSA 
LFkkuh; LFkyk—frd fo’ks”krk ds vuqlkj e‚Mqfyr ifjlapj.k ds lkFk 
FkeZy-ÝaV ds fuekZ.k ds laHkkfor laca/k dk irk djus gsrq {ks=h; egklkxj 
ifjlapj.k e‚My ls çkIr ek/;-ifjlapj.k-iSVuZ dk mi;ksx fd;k x;k 
FkkA vksfM’kk ds rV ¼if’peh rjQ½ ls lVk egk}hih; ‘ksYQ czsd dk 
Vh-,Q-^’ksYQ /kkjk ç.kkyh* ds çlkj ds lkFk tqM+k gqvk gS tks [kqys leqæ 
esa tkus okys rVh; xeZ ikuh dks jksdrk gS vkSj [kqys leqæ ds fdukjs ij 
fpfàr lrgh FkeZy xzsfM,aV ¼FkeZy ÝaV½ ds lkFk NksVs iSekus ds mRçokg 
dks ifjpkfyr djrk gSA ‘ksYQ ds Hkhrj] yxHkx 10-50 xgjs leksPp 
js[kk ¼daVwj½] NksVs iSekus ds ifjlapj.k iSVuZ ds rhoz ?kqeko] ftlesa leqæ 
ds fdukjs rVh; çokg ds vfHklj.k ds laxe dh Hk¡oj lekfgr gksrh gS] 
^vkblksckFk ‘ksYQ /kkjk ç.kkyh* ds lkFk rhoz FkeZy ÝaV ds fuekZ.k vkSj 
mPp mRikndrk esa lgk;d gksrs gSaA oh-vkbZ-vkbZ-vkj-,l oSf’od uko 
lalwpu vkadM+k }kjk voyksfdr vR;kf/kd eNyh idM+us dh xfrfof/k 
okys LFkku mPp Vh,QMh ifj{ks= ls esy [kkrs gSaA bu {ks=ksa dh] vkxs 
blls ;g irk pyrk gS fd eNqvkjk leqnk; bu {ks=ksa dh vR;f/kd 
eNyh ,d=hdj.k ifj{ks= ds #i esa tkurk gSA bu lHkh lwpukvksa us ,d 
lkFk bl rF; dks LFkkfir fd;k gS fd ;g {ks= FkeZy-ÝaV ,oa mRikndrk 
ds ekeys esa vR;f/kd fLFkj gS vkSj bls ,d ckjgeklh laHkkfor eNyh 
idM+us dk ifj{ks= ekuk tk ldrk gSA   

significantly high at monthly time scale. The peak (high) values of 
TFD are occurring in November and lasts up to March. The regions 
of high persistent TFD have high abundances of chlorophyll-a 
concentration and productivity. The mean circulation patterns 
derived from a regional ocean circulation model was used to 
provide a possible connection between the formations of thermal 
front with the circulation modulated by local topographical feature. 
TF along the continental shelf break adjacent to the Odisha coast 
(on the western side) are associated with the prevalence of shelf 
currents system which inhibits coastal warm water transported to 
the open ocean, and drives small scale upwelling at open ocean 
side with marked signature of thermal gradient (the thermal fronts) 
at the surface. Inside the shelf, around the 10-50 depth contours, 
occurrences of intense meandering of small-scale circulation 
patterns embedded with eddies at the confluence of convergence 
of ocean ward coastal current together with isobaths shelf currents 
system that favours the formation of intense thermal fronts and 
high productivity. The locations of the intense fishing activity as 
observed by VIIRS global boat detection data coincide with the 
high persistent TFD regions. This further indicates that these 
regions are known to the fishermen community as the areas of 
high fish aggregation. All this information together established the 
fact that this region is highly persistent in terms of thermal fronts 
and productivity and can be considered as a perennial potential 
fishing zone. 
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Pocket Bhuvan allows users to visualise satellite data and overlaid 
infrastructure layer, Point of Interest (POI) data on smart phones. 
This application can be viewed in both vector and raster mode with 
historical satellite datasets. Application also provides the facility 
to add the POI data from the user with better caching and offline 
utility. Thus mobile/tab friendly Pocket Bhuvan ensures unique 
user experience.

Major features of Pocket Bhuvan for user are:
•	 Add content - registered Bhuvan users can login and collect 

the POI data and send to the Bhuvan server 
•	 Explore nearby places – can search nearby hotels/restaurants, 

shopping, transport, commercials/religious places, residential 
places etc.

•	 Know the current location 
•	 Share the user location to others
•	 Get directions – routing between start and destination places. 

Can search the places from service or searched history or can 
choose the place from map

•	 Get latest updates of Bhuvan

Major Highlights 
•	 Works in both offline and online mode
•	 Auto-update of mobile app
•	 Search from history
•	 Storing the cached map data in encrypted format
•	 Detects network speed

i‚dsV Hkqou mi;ksxdrkZvksa dks LekVZ Qksu ij mixzg MsVk vkSj v/kks 
lajpuk ijr] okafNr fcanq ¼ihvksvkbZ½ MsVk dh dYiuk djus dh vuqefr 
nsrk gSA bl ,fIyds’ku dks ,sfrgkfld mixzg MsVklsV ds lkFk osDVj vkSj 
jkLVj eksM nksuksa esa ns[kk tk ldrk gSA ,fIyds’ku csgrj dSf’kax vkSj 
v‚Qykbu mi;ksfxrk ds lkFk mi;ksxdrkZ ls ihvksvkbZ MsVk tksM+us dh 
lqfo/kk Hkh çnku djrk gSA bl çdkj eksckby / VSc ds vuqdwy i‚dsV 
Hkqou vf}rh; mi;ksxdrkZ vuqHko lqfuf’pr djrk gSA

mi;ksxdrkZ ds fy, i‚dsV Hkqou dh çeq[k fo’ks”krk,a gSa%
•	 lkexzh tksM+sa-iath—r Hkqou mi;ksxdrkZ y‚fxu dj ldrs gSa vkSj 

ihvksvkbZ MsVk ,d= dj Hkqou loZj dks Hkst ldrs gSa
•	 vkl-ikl ds LFkkuksa dk vUos”k.k djsa - vkl-ikl ds gksVy /  jsLrjka] 

[kjhnkjh] ifjogu] foKkiu / /kkfeZd LFkku] vkoklh; LFkku vkfn 
[kkst ldrs gSaA

•	 orZeku LFkku tkusa 
•	 ç;ksäk ds LFkku dks nwljksa ls ckaVs  
•	 fn’kkfunsZ’k ik,a - ;k=k vkjaHk djus rFkk xarO; rd igqapus ds chp 

ekxZ lsok ;k [kksts x, LFkyksa ds bfrgkl ls LFkku [kkst ldrs gSa 
;k ekufp= ls LFkku pqu ldrs gSa

•	 Hkqou dk v|frr viMsV ik,a
 
çeq[k miyfC/k;ka  
•	 nksuksa v‚Qykbu ,oa v‚uykbu eksM esa dke djrk gS 
•	 eksckby ,si dk Lopkfyr viMsV  
•	 ekStwnk bfrgkl ls [kksts 
•	 ,fUØIV fd, x, çk:i esa dS’ks ekufpf=r vkadM+ksa dk laxzg 
•	 usVodZ ds osx dh igpku 

i‚dsV Hkqou ¼vius LekVZ Qksu ls opqZvy vFkZ½ 
Pocket Bhuvan (Virtual Earth from your smart phone)12

fp= 12-1: i‚dsV Hkqou
Fig. 12.1: Pocket Bhuvan 
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Under Commissioner & Director of Municipal Administration 
(CDMA) Phase-I project, NRSC provided solution to carry out 
property assessment of more than 12 lakhs existing and 20,000 
new assessments in 72 Urban Local Bodies (ULBs). This helped 
CDMA in identifying many un-assessed & under-assessed 
properties and supported in increase of revenue. Under phase-
II, an integrated application is envisaged for Commissioner and 
Director of Municipal Administration, Government of Telangana 
for geotagging, visualization and moderation of all assessments, 
portions, trades, advertisements and cell towers in Telangana for 
30 districts comprising of more than 134 ULBs.  Mobile application 
is developed to support geotagging and web application is 

rsyaxkuk ljdkj ds fy, lhMh,e, laifÙk dj ekufp=.k (pj.k-II)
CDMA property tax mapping (phase-II) for  Govt. of Telangana13

uxj ç’kklu ds vk;qä vkSj funs’kd ¼lhMh,e,½ pj.k-I ifj;kstuk ds 
rgr] ,uvkj,llh us 72 ‘kgjh LFkkuh; fudk;ksa ¼;w,ych½ esa ekStwnk 
12 yk[k ls vf/kd vkSj 20,000 u, ewY;kadu dh laifÙk dk vkdyu 
djus ds fy, lek/kku çnku fd;kA blus lhMh,e, dks dbZ xSj-ewY;kadu 
vkSj de-ewY;kadu dh xbZ laifÙk;ksa dh igpku djus esa enn dh vkSj 
jktLo dh o`f) esa lgk;rk dhA pj.k-II ds rgr] rsyaxkuk ljdkj ds 
vk;qä vkSj funs’kd ds fy, ,d ,dh—r vkosnu dh ifjdYiuk dh 
xbZ ftlesa 134 ls vf/kd ;w,ych okys 30 ftyksa ds fy, rsyaxkuk esa 
lHkh vkdyu] Hkkxksa] VªsMksa] foKkiuksa vkSj lsy Vkojksa dh ft;ksVSfxax] 
vfHkdYiuk vkSj e‚Mjs’ku ds fy, ,d ,dh—r vkosnu dh ifjdYiuk 
dh xbZ gSA eksckby ,fIyds’ku dks ft;ksVSfxax dk leFkZu djus ds fy, 
fodflr fd;k x;k gS vkSj osc ,fIyds’ku dks eSi fd, x, çksQkby ds 

fp= 13-1: Hkqou lhMh,e, pj.k &2 MS’kcksMZ
Fig. 13.1: Bhuvan CDMA Phase-2 dashboard

blshttps://bhuvan-app3.nrsc.gov.in/mobile_app/bhuvan_mobile_app.
php? proj_code=116. ls MkmuyksM fd;k tk ldrk gSA baLVky djus ds 
fy, vKkr lzksrksa ls ,sIl dh LFkkiuk dh vuqefr dh vko’;drk gksrh 
gS vkSj LFkkiuk ds ckn] bls v{ke fd;k tk ldrk gSA

l‚¶Vos;j LVSd %

It can be downloaded from https://bhuvan-app3.nrsc.gov.in/
mobile_app/bhuvan_mobile_app.php?proj_code=116.The 
installation requires to allow installation of apps from unknown 
sources and after installation, it can be disabled.
 
Software Stack:

Work Component Technology used

Mobile app 
development

Android v4.4(min), native environment

IDE Android studio

Mobile spatial 
Visualisation

OSMdroid

Programming Advanced Java, XML, PHP

Database Postgres SQL, SQLite

Storage Minimum 2 GB

dk;Z dh lkexzh ç;qä çkS|ksfxdh 

eksckby ,si 
dk fodkl ,sUMª‚,M v4.4(min), ewy ifjos’k

vkbZMhbZ ,sUMª‚,M LVwfM;ks 

eksckby LFkkfud 
vfHkdYiuk vks,l,eMª‚,M 

çksxzkfeax mUur tkok] ,Dl,e,y] ih,pih 

vkadM+k vk/kkj iksLVxzsl ,lD;w,y] ,lD;wykbV 

laxzg U;wure 2 thch
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fp= 13-2: lhMh,e, vkdyu vfHkdYiuk
Fig. 13.2: CDMA assessments visualization

HkqouykbV ,d eap Lora= vuqç;ksx gS ftls ^^ljyrk 
ds lkFk mi;ksfxrk^^ ds vkn’kZ okD; ds lkFk fodflr 
fd;k x;k gSA ;g ,aMª‚bM ds lkFk-lkFk vkbZvks,l eksckby 
mi;ksxdrkZvksa ds fy, Hkh vPNk dke djrk gSA HkqouykbV 
csgrj [kkst] mixzg fp= vkSj vk/kkj ekufp= ds lkFk turk 
ds fy, rst vkSj gYdk laLdj.k gSA ;g nwjh vkSj fn’kk 
Hkh çnku djrk gS vkSj lk>k djus dh lqfo/kk Hkh nsrk gSA 
HkqouykbV fMokbl ysoy dSf’kax vkSj iq’k uksfVfQds’ku ds 
lkFk ,d çksxzsflo osc ,fIyds’ku gSA LFkku vuqefr thih,l 
l{ke midj.kksa ij VªSfdax eksM lqfo/kk ds mi;ksx dks Hkh 
l{ke cuk,xhA ;g eSiekbZbafM;k (MapMyIndia) lsokvksa ds 
lkFk esd bu bafM;k lek/kku gSA 

BhuvanLite a platform independent application is developed with the motto of “Utility with Simplicity”. It works well with Android as well 
as iOS mobile users. BhuvanLite is  faster and lighter version for public with improved search, satellite image and  base map. It also 
provides distance & directions and facilitates sharing. BhuvanLite is a Progressive Web Application along with device level caching and push 
notifications. Location permission will also enable use of tracking mode facility on GPS enabled devices. It’s a make in India solution along 
with Map My India Services.

vkxkeh Forthcoming
HkqouykbV ls [kksts vkSj tqMs+ Connect with Bhuvan Lite

iathdj.k] vfHkdYiuk vkSj e‚Mjs’ku dk leFkZu djus ds fy, fodflr 
fd;k x;k gSA 134 ;w,ych ls lacaf/kr lhMh,e, vkSj ,uvkbZlh ls 
çkIr MsVk dks ,dh—r fd;k tkrk gS vkSj eksckby  lsokvksa ds :i esa 
çnku fd;k tkrk gSA

çeq[k fo’ks”krk,a gSa % 
•	 mi;ksxdrkZvksa ds 4 Lrjksa ;qä lhMh,e, vf/kdkfj;ksa ds fy, 

iathdj.k vkSj çkf/kdj.k gsrq baVjQslA 
•	 laxzg fjiksVZ] iathdj.k fLFkfr vkSj ftysokj vkadM+ksa ds lkFk MS’kcksMZA
•	 jkT; foHkkxksa dks vkadM+s lk>k djus ds fy, e‚MjsV dh xbZ laifÙk;ksa 

vkSj osc lsokvksa ds fy, lkoZtfud –’;A
•	 lhMh,e, vkSj ,uvkbZlh ds vf/kdkfj;ksa ds fy, çf’k{kdksa dk 

çf’k{k.k ¼VhvksVh½A
vc rd 4.3 yk[k ls vf/kd vkdyuksa dh ft;ksVSfxax dh tk pqdh 
gSA ;g vH;kl fof’k”V vkadM+k vk/kkj cukus esa l{ke djrk gSS vkSj 
;w,ych ds fy, lHkh vkdyu vkSj thvkbZ,l vk/kkfjr Vkmu Iykfuax 
dh leh{kk esa enn djrk gSA

developed to support registration, visualization and moderation of 
mapped profiles. Data received from the CDMA and NIC belonging 
to 134 ULBs are integrated and provided as services to mobile.

Major features are: 
•	 Interface for registration and authorization for CDMA officials 

with 4 levels of users.
•	 Dashboard with collection reports, registration status and 

district wise statistics.
•	 Public view for moderated properties and web services for 

sharing data to state departments.
•	 Training of Trainers (ToT) for the officials from CDMA & NIC.

Till date more than 4.3 lakh assessments are geotagged. This 
exercise enables for creation of unique database and helps in 
review of all assessments & GIS based town planning for ULBs.
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funs’kd] ,uvkj,llh }kjk ,ulh,elh lnL;ksa dh mifLFkfr esa ih2ih ds tuojh esa f}Hkk”kh vad dk foekspu fd;k x;kA
Bilingual issue of P2P January was released by Director, NRSC in the presence of NCMC members

ih2ih dk foekspu Release of P2P 

30 ekpZ dks vkHkklh ek/;e ls ,uvkj,llh ç;ksäk laidZ cSBd ¼;wvkbZ,e½-2021 dk vk;kstu fd;k x;kA bl cSBd esa mHkjrs lq/kkj ;qä laHkkfor 
Hkw-LFkkfud lek/kku ij /;ku dsafær fd;k x;kA bl dk;ZØe esa fofHkUu ç;ksäk {ks=ksa ls yxHkx 350 ç;ksäkvksa us Hkkx fy;kA bl dk;ZØe ds vfrfFk;ksa 
esa Jh vkj mekegs’oju] oSKkfud lfpo] bljks ds LkkFk eq[; vfrfFk Jh- fnus’k ok?kekjs] vkbZ,,l] v/;{k ,oa çca/k funs’kd] ,e,lbZVhlh fyfeVsM] 
fof’k”V vfrfFk Jh- ds ,l lsBh] la;qä lfpo] iapk;r jkt ea=ky; vkSj M‚- uhrk oekZ] egkfuns’kd] jk”Vªh; lwpuk foKku dsaæ ‘kkfey FksA 

NRSC User Interaction Meet (UIM)-2021 was celebrated on 30th March in virtual mode with  focus on Geospatial Solutions Potential with 
Emerging Reforms. About 350 users  from various user sectors participated in the event. The guests included Chief Guest Shri. Dinesh 
Waghmare, IAS, Chairman and Managing Director, MSETC Ltd, Guests of Honor  Shri. K. S. Sethi, Joint Secretary, Ministry of Panchayat Raj 
and  Dr. Neeta Verma, Director General, National Informatics Centre apart from Sri. R. Umamaheswaran, Scientific Secretary, ISRO. 

LFkwy ls mPp foHksnu] ?kVuk fuxjkuh ¼mnkgj.k-dqaHk esyk½] le; J`a[kyk fo’ys”k.k ¼mnkgj.k jhok lkSj iSuy½] Hkqou lsok,a] varjkZ”Vªh; pkVZj dks vkink 
lgk;rk] lw{erjax vkadM+k ds vk/kkj ij vkbZvkj,l laosnd {kerkvksa dks n’kkZrs gq, osfcukj esa fo”k; vk/kkfjr v‚uykbu çn’kZuh Hkh vk;ksftr dh 
xbZ FkhA vkink] ty lalk/ku] okfudh] —f”k] HkwfoKku] ‘kgjh v/;;u vkSj xzkeh.k fodkl ls lacaf/kr vuqç;ksx vk/kkfjr iksLVj Hkh çnf’kZr fd, x,A

Theme based online exhibition was also organized in the webinar show casing the IRS Sensor capabilities - based on the resolutions 
ranging from coarse to high, Event monitoring (ex. Kumbhmela), Time Series analysis (ex. Rewa solar panels), BHUVAN Services, Disaster 
support to International Charter, Microwave data. Applications based posters on related to Disasters, Water Resources, Forestry, Agriculture, 
Geoscience, Urban Studies and Rural Development were also exhibited. 

,uvkj,llh ç;ksäk laidZ cSBd NRSC User Interaction Meet - 2021 

Inauguration

Industry   
session
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Mahatma Gandhi National Rural Employment Guarantee Act 
(MGNREGA) aims at livelihood security of people in rural areas 
by guaranteeing hundred days of wage-employment in a financial 
year to a rural household whose adult members volunteer to do 
unskilled labour work. Yuktdhara (https://bhuvan-app2.nrsc.
gov.in/planner/plannerhome.php) is a geospatial planning portal 
meant for facilitating gram-panchayat level planning of MGNREGA 
activities across India embracing the ridge to valley concept of 
watershed development. 

The portal integrates a wide variety of spatial datasets to enable a 
holistic approach towards planning using open source GIS tools. 
It incorporates multi-temporal IRS satellite data, digital terrain and 

;qä/kkjk & Hkw&eujsxk ds fy, Hkw&LFkkfud ;kstuk iksVZy
Yuktdhara - Geospatial Planning Portal for Geo-MGNREGA14

egkRek xka/kh jk”Vªh; xzkeh.k jkstxkj xkjaVh vf/kfu;e ¼eujsxk½ dk mís’; 
xzkeh.k {ks=ksa esa yksxksa dh vkthfodk lqj{kk ds fy, ,d foÙkh; o”kZ 
esa lkS fnuksa ds osru-jkstxkj dh xkjaVh ,d xzkeh.k ifjokj dks nsuk gS] 
ftlds o;Ld lnL; LosPNk ls vdq’ky Je dk;Z djrs gSaA ;qä/kkjk 
(https://bhuvan-app2.nrsc.gov.in/planner/plannerhome.php) 
,d Hkw-LFkkfud fu;kstu iksVZy gS] tks iwjs Hkkjr esa eujsxk xfrfof/k;ksa dh 
xzke-iapk;r Lrj dh ;kstuk dks lqfo/kktud cukrk gS] ftlesa tylaHkj 
fodkl dh Vhys ls ?kkVh rd dh vo/kkj.kk dks viuk;k x;k gSA   

iksVZy vksiu lkslZ thvkbZ,l VwYl dk mi;ksx djds ;kstuk cukus dh 
fn’kk esa ,d lexz –f”Vdks.k dks l{ke djus ds fy, fofHkUu çdkj ds 
LFkkfud MsVklsV dks ,dh—r djrk gSA blesa ekStwnk eujsxk laifÙk fooj.k 
ds vU; fooj.kksa ds lkFk-lkFk cgq-vLFkk;h vkbZvkj,l mixzg MsVk] 

fp= 14-1: ;qä/kkjk esa fo’k;xr ijrksa dk –”;koyksdu 
Fig. 14.1: Visualization of thematic layers in Yuktdhara
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fp= 14-2: fu;ksftr xfrfof/k dh ekufp= vfHkdYiuk
Fig. 14.2: Map Visualization of planned activity

fMftVy bykds vkSj fo”k;xr ijrsa ‘kkfey gSaA iksVZy ;kstuk –f”Vdks.k 
dks etcwr djus ds fy, cQj] çfrPNsnu vkSj la?k tSls cqfu;knh 
thvkbZ,l lapkyu Hkh çnku djrk gSA /kkjk çokg ls lacaf/kr dk;ksaZ dh 
çHkkoh ;kstuk dks lqxe cukus ds fy, HkwHkkx çksQkby Vwy Hkh miyC/k 
djk;k x;k gSA ,d ihMh,Q MkmuyksM Vwy ;kstukdkjksa ds fy, miyC/k 
djk;k x;k gS rkfd iapk;r ;kstukvksa dks vf/kd ls vf/kd n’kZdksa rd 
igqapk;k tk lds] ftlls turk dks cM+h la[;k esa ‘kkfey fd;k tk ldsA

iksVZy ,d xzke-iapk;r fof’k”V] pj.k nj pj.k ;kstuk çfØ;k dk 
vuqlj.k djrk gS rkfd mi;ksxdrkZ iapk;r ds dbZ igyqvksa ds lkFk 
ifj–’;] xfrfof/k dh igpku] {ks= mipkj dh igpku vkSj ihMh,Q 
ekufp= lajpuk ls ifjfpr gks ldsaA mi;ksxdrkZ vksiu lkslZ ekufp= 
,fMV djus okys VwYl dh enn ls nksuksa çk—frd lalk/ku çca/ku 
¼,uvkj,e½ rFkk xSj ,uvkj,e oxksaZ ds fy, ;kstuk cuk ldrs gSaA 
^iwoZor* vkSj ^fQj ls djsa* lqfo/kkvksa ds lkFk laiknu ;kstukvksa dks 
vklku cuk fn;k x;k gS vkSj vU; Hkw-LFkkfud IysVQkeksaZ esa vfHkdYiuk 
ds fy, MkmuyksM djus ds fy, ;kstuk,a miyC/k gSaA

,d ckj viuh ;kstukvksa ls larq”V gksus ij] mi;ksxdrkZ mUgsa lR;kiu 
vkSj vuqeksnu ds fy, vius i;Zos{kd ¼Cy‚d] ftyk Lrj½ ds ikl tek 
dj ldrs gSaA iksVZy dks vf/kd ç;ksäkuqdwy cukus ds fy, fofHkUu 
ç;ksäk çn’kZuksa vkSj O;kogkfjd l=ksa ls ewY;oku QhMcSd ,dh—r fd;k 
x;k gSA bu lHkh fo’ks”krkvksa dk lekos’k ;qä/kkjk dks eujsxk dk;kZUo;u 
ds fy,  xzke  iapk;r  Lrj dh ;kstuk  ds fy, ,d mPp dksfV  dk   
vR;f/kd ikjn’khZ vkSj dsaæh—r ;kstuk midj.k cukrk gSA fp= 14.1 
;qä/kkjk esa fo”k;xr ijrksa ds –’;koyksdu dks n’kkZrk gSA fp= 14.2 
fu;ksftr xfrfof/k dk ekufp= vfHkdYiuk n’kkZrk gSA

thematic layers, along with other details of existing MGNREGA 
asset details. The portal also provides basic GIS operations like 
buffer, intersection and union to strengthen the planning approach. 
Terrain profile tool is also made available to facilitate the effective 
planning of stream flow related works. A PDF download tool has 
been made available for the planners to share the panchayat plans 
to a larger audience, thereby involving the larger public. 

The portal follows a Gram-panchayat specific, step by step 
planning process to allow the users to familiarize with the 
landscape, identification of activity, identification of area treatment 
and PDF map composition with several aspects of the panchayat. 
The users can plan for both Natural Resources Management 
(NRM) and non-NRM categories, with the help of open source map 
editing tools. Editing plans have been made easier with undo and 
redo features and plans are available to download for visualization 
in other geospatial platforms. 
 
Once satisfied with their plans, users can submit them to their 
supervisor (Block, District level) for verification and approval. 
Valuable feedback from various user demonstrations and hands 
on sessions has been integrated to the portal to make it more 
user-friendly. Incorporation of all these features makes Yuktdhara a 
highly transparent and centralized planning tool for gram panchayat 
level planning for MGNREGA implementation. Figure 14.1 shows 
visualization of thematic layers in Yuktdhara. Figure  14.2 shows 
map visualization of planned activity.
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ouLifr lw{erjax çdk’kh xgjkbZ ¼ohvksMh½
Vegetation Microwave Optical Depth (VOD)15

mPp LFkkfud ladYi ij ouLifr ty lkexzh ¼ohMCY;wlh½ dk lVhd 
vuqeku ikfjfLFkfrdh ra=-tyok;q var%fØ;k v/;;u dks l{ke djsxkA 
;g iSjkehVj lkekU; :i ls vU; ç‚Dlh ekiksa ls vçR;{k :i ls çkIr 
gksrk gSA Hksnd {kerk dh lhek ds dkj.k –’; vkSj fudV-vojä {ks= 
esa mixzg eki T;knkrj ouLifr ds gjsiu dks n’kkZrs gSa ¼;kfu] ouLifr 
lwpdkad dsoy dSuksih ds ‘kh”kZ ij ouLifr dh tkudkjh n’kkZrk gS½A vr% 
lVhd ohMCY;wlh ekiu lhfer gksrs gSaA fuf”Ø; ekbØksoso jsfM;ksehVj dk 
mi;ksx djus okys mixzg eki ouLifr dSuksih dh fo’ks”krkvksa esa fHkUurk 
ds çfr vf/kd laosnu’khy gksrs gSa] vkSj lh/ks dSuksih ohMCY;wlh dks 
iqu% çkIr djus ds fy, mi;ksx fd;k tk ldrk gSA ohMCY;wlh ouLifr 
ekbØksoso v‚fIVdy xgjkbZ ¼ohvksMh½ ds lekuqikrh gS vkSj vfuok;Z 
:i ls ohvksMh dk ,d jSf[kd dk;Z gS] tks ouLifr ds dkj.k mRlftZr 
;k ijkofrZr ekbØksoso fofdj.k ds foyqIr gksus dk ,d lwpdkad gSA 
;g fofHkUu dkjdksa ij fuHkZj gS] tSls ouLifr dk ?kuRo] çdkj o ty 
?kVd vkSj laosnd dk rjaxnS/;ZA y?kq rjaxnS/;Z yacs le; dh rqyuk esa 
ouLifr }kjk mPp {kh.ku dk vuqHko djrs gSaA ifj.kkeLo:i] yach rjax 
;qä/kkjk esa fo”k;xr ijrksa ds –’;koyksdu  ls ohvksMh vuqeku vkerkSj 
ij xgjh ouLifr ijrksa ¼tSls LVse ck;ksekl½ ds çfr vf/kd laosnu’khy 
gksrs gSa tcfd y?kq rjaxnS/;Z ls ohvksMh vuqeku ifÙk;ksa dh ueh ls tqM+h 
lkexzh ds çfr vf/kd laosnu’khy gksrs gSaA ;gka] ge mixzg lsalj ls çkIr 
ohvksMh mRikn fn[kkrs gSa] uker% ,,e,lvkj-2 ¼mUur ekbØksoso LdSfuax 
jsfM;ksehVj-2½ vkSj ,l,evks,l ¼e`nk ueh vkSj egklkxj yo.krk½] tks 
ekbØksoso {ks= ds NksVs vkSj yach-rjaxnS/;Z ij lapkfyr gksrs gSaA

,,e,lvkj&2 ls ohvksMh% AMSR-2  ds X vkSj Ka cSaM dk ekiu 
ds fy, mi;ksx fd;k x;kA VOD dks jsfM,fVo VªkalQj vk/kkfjr ySaM 
iSjkehVj  fjVªhoy  e‚My ¼LPRM½ ds lkFk  çkIr  fd;k x;k  Fkk]  tks     
Å/oZk/kj vkSj {kSfrt /kzqoh—r ekbØksoso MsVk dk mi;ksx djrk gSA 
lw{erjax /kzqohdj.k foHksnd lwpdkad ds mi;ksx ohvksMh ds fy, ,d 
fo’ys”k.kkRed lek/kku ,YxksfjFke esa ‘kkfey gSA ,YxksfjFke esa ekbØksoso 
/kzqohdj.k varj lwpdkad dk mi;ksx djds ohvksMh ds fy, fo’ys”kkkRed 
lek/kku ‘kkfey gSA ;g –f”Vdks.k fo’o Lrj ij fujarj ,dy fc[kjus 
okys vYkchMks dh /kkj.kk ds rgr ohvksMh vkSj feêh dh ueh ,d lkFk 
iqu% çkIr djrk gS vkSj vkxs ekurk gS fd feêh vkSj dSuksih ds rkieku 
leku gSaA pwafd ;g /kkj.kk vke rkSj ij fnu ds voyksdu ds fy, 
ugha gksrh gS vkSj blfy, bl fo’ys”k.k ds fy, vojksgh eksM ls dsoy 
voyksduksa dk mi;ksx fd;k x;k Fkk ¼1:30 iwokZUg Hkwe/;js[kh; Ø‚flax½A

,l,evks,l ls ohvksMh% ,l,evks,l jsfM;ksehVj ls ohvksMh] tks 
,y&cSaM ij voyksdu çnku djrk gS] ,yihvkj,e dk Hkh mi;ksx 
djrk gSA dsoy vkjksgh eksM ls MsVk dk mi;ksx fd;k x;k Fkk ¼lqcg 
6 cts Hkwe/;js[kh; Ø‚flax½ D;ksafd feêh vkSj dSuksih rkieku vkerkSj 
ij nsj ls nksigj dh rqyuk esa lqcg dks vf/kd leku gksrs gSa] gkykafd 
ekSleh vkSj v{kka’kh; fHkUurk,a ekStwn gSaA 2012-2016 dh le;kof/k esa 
nSfud  SMOS VOD dks vkSlr okf”kZd nSfud le; J`a[kyk esa cny fn;k 
x;kA blh rjg] ,,e,lvkj-2  ohvksMh dh vkSlr okf”kZd nSfud le; 
J`a[kyk dh x.kuk 2012-2016 ds MsVk dk mi;ksx djds dh xbZ FkhA bl 
çdkj Hkkjrh; {ks= esa çkIr nSfud ek/; ohvksMh ¼lkekU; MsVk fiDlsy½ 
dk mi;ksx le; J`a[kyk dks Iy‚V djus ds fy, fd;k x;k Fkk] tSlk 
fd fp= 15.1 esa fn[kk;k x;k gSA

;g vkadM+k Hkkjrh; {ks= esa ohvksMh ds ekSleh cnykoksa dks Li”V :i 
ls çnf’kZr djrk gS vkSj dSIpj djrk gSAohvksMh dh okf”kZd fofo/krk,a 
ekulwu iwoZ ¼;kfu] yxHkx 150 twfy;u fnu½ esa ohvksMh ds fuEu 
ewY;ksa dh vke lgefr dks n’kkZrh gSa] blds ckn ekulwu tSls-tSls vkxs 
c<+rk gS, ohvksMh dh yxkrkj o`f) gksrh gSA lfnZ;ksa ds nkSjku ,vksMh esa 

Accurate estimates of Vegetation Water Content (VWC), at high 
spatial resolution will enable the ecosystem-climate interaction 
studies. This parameter is in general derived indirectly from 
other proxy measurements. Satellite measurements at visible 
and near-infrared region mostly reflect greenness of vegetation 
because of the limitation of penetrating capacity (i.e., vegetation 
index reflects only the vegetation information on the top of the 
canopy). Therefore the accurate VWC measurements are limited. 
Satellite measurements using passive microwave radiometers are 
more sensitive to variations in the characteristics of vegetation 
canopy, and can be directly used to retrieve canopy VWC. VWC 
is proportional to Vegetation Microwave Optical Depth (VOD) and 
essentially a linear function of VOD, which is an index for extinction 
of earth surface emitted or reflected microwave radiation due to 
vegetation. It depends on various factors, e.g., the density, type 
and water content of vegetation and the wavelength of the sensor. 
Short wavelengths experience a higher attenuation by vegetation 
than longer ones. As a consequence, VOD estimates from long 
wavelengths are generally more sensitive to deeper vegetation 
layers (e.g. stem biomass) while VOD estimates from short 
wavelengths are more sensitive to leaf moisture content. Here, 
we show the VOD product retrieved from the satellite sensors 
namely; AMSR-2 (Advanced Microwave Scanning Radiometer-2) 
and SMOS (Soil Moisture and Ocean Salinity), which operates at 
short- and long-wavelengths of the microwave region.

VOD from AMSR-2: Measurements at X and Ka bands were used 
from the AMSR-2. VOD was obtained with the radiative transfer 
based Land Parameter Retrieval Model (LPRM), which uses 
vertical and horizontal polarized microwave data. The algorithm 
includes an analytical solution for VOD using the Microwave 
Polarization Difference Index. This approach retrieves VOD and 
soil moisture simultaneously under the assumption of a globally 
constant single scattering albedo and further assumes that soil and 
canopy temperature are similar. Since this assumption generally 
does not hold for daytime observations and so only observations 
from the descending mode were used for this analysis (1:30 a.m. 
equatorial crossing).

VOD from SMOS: VOD from the SMOS radiometer, which provides 
observations at L-band, also utilises LPRM. Only data from the 
ascending mode were used (6 a.m. equatorial crossing) as soil and 
canopy temperatures are usually more similar in the morning than 
in the late afternoon although seasonal and latitudinal variations 
exist. The daily SMOS VOD over 2012-2016 time period were 
converted into a mean yearly daily time series. Similarly, mean 
yearly daily time series of AMSR-2 VOD was calculated using the 
data from 2012-2016.Thus obtained daily mean VOD over Indian 
region (common data pixels) were used for plotting the time series, 
as shown in Figure 15.1. 

The figure clearly demonstrates and captures  the seasonal 
variations of VOD over Indian region. The annual variations of VOD 
indicate general consensus of low values of VOD in pre-monsoon 
(i.e., around 150 Julian days) followed by a steady increase of VOD 
as monsoon season progresses. Relatively high values in AOD 
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fp= 15-1: ,,e,lvkj&2 ¼dkys jax esa½ rFkk ,l,evks,l ¼gjs jax esa½ ouLifr lw{erjax v‚fIVdy xgjkbZ ¼ohvksMh½ mRikn
Fig. 15.1: Vegetation microwave Optical Depth (VOD) product from AMSR-2 (in black colour) and SMOS (in green colour)

vis{kk—r mPp ewY; bl rF; ds dkj.k gks ldrk gS fd Hkkjrh; {ks= esa 
,d lfØ; —f”k xfrfof/k gSA gkyk¡fd] ekSleh iSVuZ nksuksa MsVklsV esa leku 
jgrs gSa] ysfdu nksuksa mRiknksa esa varj ekStwn gS] tks rjaxnS/Z; fuHkZjrk ds 
dkj.k gks ldrk gSA ,l,evks,l vkSj ,,e,lvkj-2 dh çfrfØ;k esa 
fHkUurk ds HkkSfrd vk/kkj dks vkSj vf/kd fo’ys”k.k dh vko’;drk gS] 
ftldk irk yxk;k tk jgk gSA

during the winter may be due to the fact that Indian region has an 
active agricultural activity. However, the seasonal patterns remain 
similar across both the datasets, but there exists difference among 
the two products, which could be due to wavelength dependence. 
The physical basis for the variation in the response of SMOS vis 
- a - vis AMSR-2 needs further analysis, which is being explored.

Course Calendar for July to December 2021tqykbZ ls fnlacj 2021 ds fy, çf’k{k.k dSyaMj
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Hydrological droughts can have widespread impacts by reducing 
or eliminating water supplies, deteriorating water quality, 
restricting water for irrigation and causing crop failure, reducing 
power generation, disturbing riparian habitats, limiting recreation 
activities, and affecting a diversity of economic and social 
activities. With the development in irrigation infrastructure facilities, 
water management practices and increased human interventions 
in the water cycle, using one indicator doesn’t provide a holistic 
view of the existing hydrological drought conditions in a specific 
region. Hence a composite hydrological drought index made up 
of multiple independent indicators such as runoff, surface water 
spread, groundwater, and reservoir storages is required to give a 
full perspective of the actual severity and impact on the ground. To 
combine all the indicators mentioned above, standardized indices 
from each of them have to be developed.  Standardised Runoff 
Index (SRI)  is a very commonly used climate drought index, 
which generally uses gamma or the Pearson Type III distribution. 
Streamflow and runoff commonly show a greater spatial variability 
than climatic variables that are used to generate drought indices. 
This is because of the influence of a number of factors, including 
topography, lithology, vegetation, and human management etc. 
Streamflow is channelized runoff and hence most of the factors 
affecting the streamflow, affects runoff too.  

India being a country with diverse landscapes, climatic conditions, 
land use, etc., fitting one distribution for entire country or even 
entire river basin is not appropriate. Hence the selection of best 
fitting distribution needs to be done in a region, based on the local 
runoff data. The most commonly used distributions in literature 
(Gamma Distribution, Pearson Type-III, Normal, Log-Normal, 
Generalized Extreme Value Distribution, and Pareto Distribution)
were fitted to the SRI time-series data using the Maximum 
Likelihood Estimation (MLE) method.  While fitting a distribution to 
the data, MLE estimates the parameters for a specific distribution 
that best explains the data. The distributions selected earlier are 
then evaluated for the goodness of fit using the K-S test and best 
distribution that fits the data is selected. Cunnane plotting position 
formula is used to calculate the probabilities of the sample in 
case the K-S test fails to provide the best fit within the regulated 
threshold. 
  
Once the best fit for the observations is obtained, the normal 
scores transformation, also known as z-scores transformation is 
applied to normalize the values and finalize the indices for individual 
grids. To apply this transformation, unit normal standard deviates 
of p-values obtained from best fitted distribution are calculated. 
The magnitude of the z-score can be classified into categories 
shown in Figure 16.1, indicating the severity as suggested by 
World Meteorological Organization (WMO). Thus, the above-
described approach, which is a combination of parametric and 
non-parametric techniques addresses the variability in the runoff 
generation in a diverse country like India. SRI depends on the 
runoff estimated from Variable Infiltration Index (VIC), which is a 
semi-distributed model. The runoff used is not routed.  Hence this 
index may be best suitable for rain fed or less irrigated areas.  

ty vkiwfrZ dks de djus ;k lekIr djus] ikuh dh xq.koÙkk esa fxjkoV] 
flapkbZ ds fy, ikuh dks lhfer djus ds dkj.k Qly dh mit esa 
deh] fctyh mRiknu dks de djus] rVh; vkoklksa dks vO;ofLFkr 
djus] iqufuZekZ.k xfrfof/k;ksa dks lhfer djus vkSj vkfFkZd vkSj lkekftd 
xfrfof/k;ksa dh fofo/krk dks çHkkfor djus esa tyh;  lw[ks ds O;kid 
çHkko gksrs gSaA flapkbZ ds cqfu;knh <kaps dh lqfo/kkvksa esa fodkl] ty 
çca/ku i)fr vkSj ty pØ esa ekuo gLr{ksi esa o`f) ds lkFk] dsoy 
,d ladsrd dk mi;ksx fdlh fof’k”V {ks= esa ekStwnk tyh; lw[ks dh 
fLFkfr dk lexz –f”Vdks.k çnku ugha djrk gSA blfy, okLrfod xaHkhjrk 
vkSj i`Foh ij çHkko dk iwjk ifjçs{; nsus ds fy, viokg] lrgh ty 
çlkj] Hkwty vkSj tyk’k; HkaMkj.k tSls dbZ Lora= ladsrdksa ls cuk ,d 
fefJr tyh; lw[kk lwpdkad vko’;d gSA  Åij of.kZr lHkh ladsrdksa 
dks la;ksftr djus ds fy,] muesa ls çR;sd ls ekudh—r lwpdkadksa dks 
fodflr djuk gksxkA ekudh—r viokg lwpdkad ¼,lvkjvkbZ½ vkerkSj 
ij bLrseky fd;k tkus okyk tyok;q lw[kk lwpdkad gS] tks vke rkSj 
ij xkek ;k fi;lZu Vkbi-III forj.k dk mi;ksx djrk gSA /kkjkçokg 
vkSj mRIykoh vkerkSj ij tyok;q pjksa dh rqyuk esa vf/kd LFkkfud 
vfLFkjrk n’kkZrs gSa ftudk mi;ksx lw[kk lwpdkad mRiUu djus ds fy, 
fd;k tkrk gSA bldk dkj.k] LFkyk—fr] v’efoKku] ouLifr vkSj 
ekuo çca/ku vkfn lfgr dbZ dkjdksa dk çHkko gSA /kkjkçokg pSuy;qä 
mRIykoh gS vkSj blfy, /kkjkçokg dks çHkkfor djus okys vf/kdka’k 
dkjd viokg dks Hkh çHkkfor djrs gSaA

Hkkjr ,d ,slk ns’k gS tgka fofo/k Hk-–’;] tyok;q ifjfLFkfr;ka] Hkwfe 
mi;ksx vkfn ik, tkrs gSaA bl dkj.k] iwjs Hkkjr dks ;k ;gka rd fd 
iwjs unh csflu ds fy, ,d forj.k dks ykxw djuk mi;qä ugha gSA 
blfy, LFkkuh; viokg vkadM+ksa ds vk/kkj ij ,d {ks= esa loksZÙke 
mi;qä forj.k dk p;u fd;k tkuk pkfg,A bl fo”k; esa lcls                    
vf/kd bLrseky fd;k tkus okyk forj.k ¼xkek forj.k] fi;lZu Vkbi- 
III] u‚eZy] y‚x-u‚eZy] lkekU;h—r vrho  eku  forj.k] vkSj ikjsVks 
forj.k½ dks vf/kdre laHkkouk vuqeku ¼,e,ybZ½ i)fr dk mi;ksx 
djds ,lvkjvkbZ Vkbe-lhjht MsVk esa fQV fd;k x;kA vkadM+s ds 
forj.k dks fQV djrs le;] ,e,ybZ ,d fof’k”V forj.k ds fy, 
ekinaMksa dk vuqeku yxkrk gS tks vkadM+s dh lcls vPNh O;k[;k djrk 
gSA igys pqus x, forj.kksa dk ewY;kadu ds-,l ijh{k.k dk mi;ksx djds 
fQV dh vPNkbZ ds fy, fd;k tkrk gS vkSj MsVk dks fQV djus okys 
loksZÙke forj.k dk p;u fd;k tkrk gSA tc ds-,l ijh{k.k fofu;fer 
lhek ds Hkhrj lcls vPNk fQV çnku djus esa foQy jgrk gS rks dquSu 
Iy‚fVax iksth’ku Q‚ewZyk dk mi;ksx uewus dh laHkkoukvksa dh x.kuk ds 
fy, fd;k tkrk gSA

tc ,d ckj voyksduksa ds fy, lcls mi;qä fQV çkIr gksus ds ckn 
lkekU; Ldksj ifjorZu] ftls tsM-Ldksj ifjorZu ds :i esa Hkh tkuk tkrk 
gS] dks ewY;ksa dks lkekU; djus vkSj O;fäxr fxzM ds fy, lwpdkad dks 
vafre :i nsus ds fy, ykxw fd;k tkrk gSA bl ifjorZu dks ykxw djus 
ds fy,] loksZÙke fQV forj.k ls çkIr ih-ekudksa dh lkekU; ekud 
fopyu bdkbZ ls x.kuk dh tkrh gSA tsM-Ldksj ds ifjek.k dks] fo’o 
ekSle foKku laxBu ¼MCyw ,e vks½ }kjk lq>kbZ xbZ xaHkhjrk dks fp= 
16.1 esa mfYyf[kr Jsf.k;ksa esa oxhZ—r fd;k tk ldrk gSA bl çdkj] 
Åij of.kZr –f”Vdks.k tks iSjkehfVªd vkSj xSj-iSjkehfVªd rduhdksa dk ,d 
la;kstu gS] Hkkjr tSls fofo/k ns’k esa viokg fuekZ.k esa ifjorZu’khyrk 
dks n’kkZrk gSA ekudh—r viokg lwpdkad] fod ls vuqekfur viokg 
ij fuHkZj djrk gS tks ,d v/kZ-forfjr e‚My gSA mi;ksx fd, x, 
viokg dks :V ugha fd;k tkrk gSA vr% ;g lwpdkad o”kkZ flafpr {ks=ksa 
;k de flafpr {ks=ksa ds fy, lcls mi;qä gks ldrk gSA

tyfoKkuh lw[ks ds fy, ekudhÑr viokg lwpdkad
Standardized Runoff Index for hydrological drought16
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fp= 16-1: lap;h tyh; o”kZ ds fy, uoacj 2018 rd ,lvkjvkbZ mRikn
bl ty foKku o”kZ esa psUubZ esa ty ladV vkSj dsjy vkSj if’peh ?kkV esa ck<+ Li”V :i ls n’kkZ;h xbZ gS 

Fig.16.1: SRI product for cumulative hydrological year till November 2018
The water crisis in Chennai and floods in Kerala and Western Ghats are clearly captured in this hydrological year

jk”Vªh; foKku i[kokM+s ds Hkkx ds :i esa ,uvkj,llh rFkk ,thvkbZ }kjk la;qä :i ls fnukad 02 ekpZ 2021 dks ^Hkw-LFkkfud vkadM+ksa ds laca/k esa 
u, fn’kkfunsZ’k vkSj jk”Vª ij blds çHkko* ij osfcukj dk vk;kstu fd;k x;kA oäkvksa ds :i esa funs’kd] ,uvkj,llh; funs’kd] lSd; funs’kd] 
vkbZvkbZvkj,l; funs’kd] bZMhihvks; lg funs’kd] ,uvkj,llh; v/;{k] ,thvkbZ] Hkkjr rFkk ç/kku] ,uthih o lhbZvks] ,u,lMhvkbZ mifLFkr FksA 
eq[; oäk ds :i esa Hkkjr ds iwoZ egk losZ{kd M‚ i`Foh’k ukx FksA
As a part of National Science Fortnight, a Webinar was organized jointly by NRSC and AGI on ‘New geospatial data guidelines and its impact 
on the nation’, on 2nd March 2021. The speakers were Director, NRSC; Director, SAC; Director, IIRS; Director, EDPO; Associate Director, 
NRSC; President, AGI, India and Head NGP & CEO, NSDI. Lead speaker was Dr. Prithvish Nag, former Surveyor General of India

Hkw&LFkkfud vkadM+ksa ds laca/k esa u, fn’kkfunsZ’k vkSj jk”Vª ij blds çHkko ij osfcukj
Webinar on New Geospatial Data Guidelines and its Impact on the Nation’

  Legend
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fp= 17-2: xqyexZ xksYQ dkslZ esa fge y{;
Fig. 17.2:  Snow target at Gulmarg Golf course

fp= 17-1: 17 Qjojh] 2021 dks vkj,l 2-,MCY;wvkbZ,Q,l 
}kjk vf/kxzfgr xqyexZ lkbV dh lclsV fcEc ¼,Qlhlh½

¼yky c‚Dl lkbV ds LFkku dks bafxr djrk gS½
Fig. 17.1: Subset image(FCC)  of the Gulmarg site acquired by 

RS2-AWiFS on Feb 17, 2021 
(the red box indicates the location of the site)

mixzg fo|qr-çdk’kh; ¼bysDVªks-v‚fIVdy½ fcEcu laosnd dk d{kh; 
jsfM;ksferh; va’kkadu ,d egRoiw.kZ xfrfof/k gS ftls fcac vkadM+s dh 
lVhdrk vkSj O;qRiUu lwpuk mRiknksa dh fo’oluh;rk lqfuf’pr djus 
ds fy, fu;fer :i ls fd;k tkuk pkfg,A çfrLFkkfud ¼fodsfj;l½ 
jsfM;ksferh; va’kkadu v‚ucksMZ mixzg laosnd ds jsfM;ksferh; çn’kZu dh 
fuxjkuh ds fy, ,d mi;ksxh rjhdk çnku djrk gSA vkbZ,ethbZvks,l] 
‘kknuxj esa tks va’kkadu lqfo/kk gS] mldh] e/;e vkSj pkSM+s {ks= laosndksa 
ds fy, cgqr mPp ijkorZu ekuksa ¼>70%½ ij va’kkadu djus dh ,d 
lhek gSA if’peh fgeky;h {ks=ksa ds cQhZys {ks= fodsfj;l va’kkadu ds 
fy, ,d mi;qä volj çLrqr djrs gSa D;ksafd os lkekU; :i ls Li”V 
okrkoj.k  vkSj  mPp o.kZØeh; ijkorZu ¼300-700 nm dh NksVh rjax 
nS/kZ~; ij > 95%½ ds lkFk cgqr vf/kd ÅapkbZ ij fLFkr gksus dh fLFkfr;ksa 
dks larq”V djrs gSa] bl çdkj mPprj flXuy-Vw-u‚bt vuqikr çnku 
djrs gSA

ySaMlSV 8] lsafVuy-2] fjlkslZlSV-2/2,, ¼vkj,l2/vkj,l2,½ ds dkfyd 
MsVk laxzg ds 3 lky ¼2018-2020½ dk mi;ksx djds O;ogk;Zrk vkSj 
mi;qärk v/;;u fd;k x;k gS vkSj eqä lzksr vkadM+k (https://
giovanni.gsfc.nasa.gov/giovanni/) dk mi;ksx djds ç;ksxksa ds fy, 
vuqdwy foaMks dh igpku ds fy, ok;qeaMyh; ekinaMksa dk v/;;u 
fd;k x;kA lkbV dh lrg ijkorZu Nfo;ksa ds fo’ys”k.k ds fy, MhbZ,e 
Nfo;ksa ls] ¼<10O½ <yku vkSj ¼<5%½ fHkUurk ds xq.kkad ¼lhoh½ okys 
LFkkfud :i ls lery {ks=ksa dh igpku dh xbZA v/;;u ls irk pyk 
fd ,jkslksy v‚fIVdy xgjkbZ eku 0.2 ls de gS] LraHk ty ok”i eku 
0.3 lseh ls de gS vkSj vf/kdre cQZ xgjkbZ Qjojh ds eghus esa ikbZ 
tkrh <yku vkSj lhoh fo’ys”k.k ds vk/kkj ij] yxHkx 240m x 650m 
ds vkdkj ds ,d {ks= dk p;u fodsfj;l va’kkadu ds mís’; ds fy, 
fd;k x;kA p;fur lkbV la;ksx ls d’ehj ds xqyexZ xksYQ dkslZ esa 
vkrh gS] tks 2,650 ehVj dh ÅapkbZ ij gS] tks nqfu;k dk lcls Åapk 
xksYQ dkslZ gSA

if’peh fgeky; ds cQhZys {ks=ksa ij çfrLFkkfud ¼fodsfj;l½ va’kkadu ç;ksx
Vicarious calibration experiments over the snow fields of western Himalayas17

The on-orbit radiometric calibration of satellite electro-optical 
imaging sensors is a critical activity that must be regularly performed 
to ensure the accuracy of image data and the reliability of derived 
information products. Vicarious radiometric calibration provides 
a useful method for monitoring the radiometric performance of 
the onboard satellite sensors. The calibration facility at IMGEOS 
Shadnagar, has a limitation in carrying out calibration at very high 
reflectance values (>70% ) for moderate and wide field sensors. 
The snow fields of the western Himalayan regions present a great 
opportunity for vicarious calibration as they satisfy conditions of 
being located at very high altitudes with normally clear atmospheres 
and higher spectral reflectance(>95% at short wavelength of 300-
700nm), thus providing higher signal-to-noise ratios.

Feasibility and suitability study has been carried out using 3 years 
(2018-2020) temporal data collection of Landsat 8, Sentinel-2, 
Resourcesat-2/2A (RS2/RS2A) and atmospheric parameters were 
studied using open source data (https://giovanni.gsfc.nasa.gov/ 
giovanni/), for identifying the favourable window for experiments. 
Spatially flat regions with uniform surface reflectance were 
identified having slopes (<10O) from DEM images and Coefficient 
of Variation (CV) (< 5%) for analysis of surface reflectance images 
of the site.  The study revealed that aerosol optical depth values are 
less than 0.2, columnar water vapour values less than 0.3 cm and 
maximum snow depth is found in month of February. Based on the 
slope and CV analysis, a region of size of about 240m x 650m was 
selected for the purpose of vicarious calibration. The selected site 
coincidently falls in the Gulmarg Golf Course of Kashmir, which 
at an elevation of 2,650 metres, is the highest golf course in the 
world.
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The reflectance-based calibration method relies on in-situ 
measurements of the surface spectral reflectance of a ground site 
(which is both spatially and temporally stable) and an assessment 
of the atmospheric optical depth and aerosol loading above the 
site. The data are coupled with the known sun-target-satellite 
acquisition geometries, and an exo-atmospheric solar irradiance 
spectrum to constrain the 6S (Second Simulation of a Satellite 
Signal in the Solar Spectrum) radiative transfer code to compute a 
top-of-atmosphere (TOA) spectral radiance. 

An absolute calibration campaign was conducted between 16 - 
20th Feb, 2021 over selected snow site. An attempt was made to 
calibrate the radiometric performance of AWiFS-A sensor on-board 
RS-2 (Figure 17.1). Figure 17.2 is the field photograph of the site.
 
The averaged ground spectral reflectance (close to 50 
measurements) of the snow surface measured using an SVC HR-
1024i field portable spectroradiometer is shown in Figure 17.3. 
The atmospheric parameters were measured using sun photometer 
and ozonometer. Average TOA radiance computed from selected 
area of size equal to a 4×11 pixels was compared with the TOA 
radiance predicted by the 6S code with in-situ measured surface 
reflected information and atmospheric characteristics. A ratio 
between observed TOA radiance and predicted TOA radiance was 
used to quantitative evaluation  of the radiance values.
 
The short wave infra-red (Band 5) had greater deviation from 
the predicted radiance of up to 30%. This may be due to the 
low reflected  signal from the target in this band (Figure 17.4). 
Gulmarg snow field can be used as a potential calibration site for 
the calibration of high and medium resolution sensors due to its 
high reflectance and high spatial uniformity.

fp= 17-4: vkj,l 2&,MCY;wvkbZ,Q,l cSaM ds fy, çsf{kr vkSj vuqekfur 
Vhvks, ped ds chp dk vuqikr

Fig. 17.4: Ratio between observed and predicted TOA radiance 
for RS2-AWiFS bands.

fp= 17-3: lkbV ls vkSlr o.kZØeh; ijkorZu
Fig. 17.3: The averaged spectral reflectance from the site

ijkorZu&vk/kkfjr va’kkadu fof/k ,d xzkmaM lkbV ¼tks LFkkfud vkSj 
vLFkk;h :i ls fLFkj nksuksa gS½ dh lrg o.kZØeh; ijkorZu ds Lo-LFkkus 
eki ij fuHkZj djrh gS vkSj lkbV ds Åij ok;qeaMyh; çdk’kh; xgjkbZ 
vkSj ,;jkslksy yksfMax dk vkdyu djrh gSA ‘kh”kZ-ok;qeaMy ¼Vhvks,½ 
o.kZØeh; ped dh x.kuk djus ds fy, vkadM+s dks Kkr lw;Z-yf{kr-
mixzg vf/kxzg.k T;kfefr vkSj ,d ,Dlks-ok;qeaMyh; lkSj fofdj.k 
LisDVªe 6S ¼lkSj LisDVªe esa mixzg ladsr dk nwljk fleqys’ku½ fofdj.k 
gLrkarj.k dksM ds lkFk tksM+k tkrk gSA 

p;fur fge LFky ij 16-20 Qjojh] 2021 ds chp ,d iw.kZ va’kkadu 
vfHk;ku pyk;k x;kA ,fo¶l-, laosnd v‚u-cksMZ vkj,l-2 ¼fp= 
17.1½ ds fofdj.kferh; fu”iknu dks va’kkafdr djus dk ç;kl fd;k 
x;kA fp= 17.2 LFky dk QhYM QksVksxzkQ gSA

,lohlh ,pvkj-1024i QhYM iksVsZcy LisDVªksekMksehVj dk mi;ksx djds 
ekih xbZ cQZ dh lrg dk vkSlr Hkw-LisDVªeh ijkorZu¼50 eki ds djhc½ 
fp= 17.3 esa fn[kk;k x;k gSA ok;qeaMyh; ekinaMksa dks lu QksVksehVj 
vkSj vkstksuksehVj dk mi;ksx djds ekik x;kA 4×11 fiDlsy ds cjkcj 
vkdkj ds p;fur {ks= ls x.kuk dh xbZ vkSlr Vhvks, ped dh rqyuk 
6 ,l dksM }kjk vuqekfur Vhvks, ped ls dh xbZ] ftlesa Lo-LFkku 
ekih xbZ lrg ijkofrZr tkudkjh vkSj ok;qeaMyh; fo’ks”krk,a FkhaA 
ifjyf{kr Vhvks, ped vkSj vuqekfur Vhvks, ped ds chp vuqikr 
dk mi;ksx ped ewY;ksa ds ek=kRed ewY;kadu ds fy, fd;k x;kA

y?kq rjax baÝk-jsM ¼cSaM 5½ esa vuqekfur ped ls 30% rd vf/kd 
fopyu FkkA ;g bl cSaM esa y{; ls de ijkofrZr ladsr ds dkj.k gks 
ldrk gS ¼fp= 17.4½A mPp ijkorZu vkSj mPp LFkkfud ,d:irk ds 
dkj.k mPp vkSj e/;e foHksnu ds va’kkadu ds fy, xqyexZ cQZ {ks= dk 
laHkkfor va’kkadu lkbV ds :i esa mi;ksx fd;k tk ldrk gSA

Jh ch jeS;k] ofj”B rduhdh lgk;d-^,^ us varfj{k deZpkjh dY;k.k foHkkx ¼Mhvks,l,lMCY;wVh½ iqjLdkj ¼Lrj 6 - 8½ çkIr fd;kA
Shri B Ramaiah, Sr. Technical Assistant-A’ received Department of Space Staff Welfare (DOSSWT) award in level 6 - 8. 

iqjLdkj Awards
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,uvkj,llh }kjk tuojh-twu 2021 ds nkSjku rhu ls ikap fnolh; 9 çf’k{k.k dk;ZØeksa dk lapkyu fd;k x;k rFkk 328 dkfeZdksa dks v‚uykbu 
ek/;e ls çf’kf{kr fd;k x;kA
NRSC conducted 9 training programmes of three to five days duration during January - June 2021 and trained 328 personal in online mode.

çf’k{k.k o tu&liadZ Training & Outreach 

As outreach activity, NRSC celebrated Science fortnight (22nd February to 5th March, 2021), World water day (23rd March) & conducted Space 
awareness programme (5th–7th June). 7224 students from schools and colleges participated in online awareness programme.  Bus exhibition  
was arranged at few schools/colleges  in Hyderabad. Competitions were also organized.

tu laidZ xfrfof/k;ksa ds varxZr ,uvkj,llh }kjk foKku i[kokM+k ¼22 Qjojh ls 5 ekpZ 2021½] fo’o ty fnol ¼23 ekpZ½ euk;k x;k rFkk varfj{k 
tkx:drk dk;ZØe ¼5-7 twu½ dk vk;kstu fd;k x;kA v‚uykbu tkx:drk dk;ZØe esa fofHkUu Ldwy vkSj d‚ystksa ls 7224 Nk=ksa us Hkkx fy;kA 
gSnjkckn ds dqN Ldwyksa/d‚ystksa esa cl çn’kZuh dk vk;kstu fd;k x;k rFkk fofHkUu çfr;ksfxrkvksa dk Hkh vk;kstu fd;k x;kA
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