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Greetings to all the readers of Pixel 2 People (P2P) News Letter.

| convey my best wishes to you all on the occasion of National
Space Day which is being observed on Aug 23rd, 2024 to
commemorate successful landing of Vikram lander on the Moon
by Chandrayaan-3. A series of events are being carried out as
part of National Space Day celebrations to highlight the Indian
Space journey among the user community of professionals,
faculty and students.

NRSC has made significant strides in many areas since the
publication of last P2P in Jan, 2024. Few of these milestones
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include NISAR high speed data ingest and Serializer hardware
has been tested for data transfer between NSPARC board and Cortex
demodulator. NSPARC testing for Microsat-2C has been completed. The
indigenous software for Legacy Data Products Generation system has
been operationalized at GAF, Germany.

Indian Space Policy 2023 has been implemented for data browsing &
ordering at Bhoonidhi portal. All the commercial activities with respect
to IRS satellite data and products were transferred by NSIL. The Spatio
Temporal Asset Catalogue (STAC) was updated for EOS4 and EOS6 for all
sensors and all products.

Airborne LiDAR survey and generation of geospatial data products, over
Kosi Basin for FMISC, Govt. of Bihar has been completed for an area
of 7930 sq.km and final deliverables i.e. DSM, DEM with 20cm vertical
accuracy, 2D spatial data with contours at 40cm interval have been
delivered to user. NRSC has conducted aircraft sorties for Hyperspectral
sensor testing for IRDE-DRDO and P-Band SAR testing for SAC-ISRO.
NRSC designed & developed an UAV with 10 kg payload capacity and the
same is demonstrated to Chairman, ISRO on the potential use of in-house
developed UAV for transportation of drinking water during emergencies.
The Radiosonde ground station at Satish Dhawan Centre for space
science, Central University of Jammu, is made operational.

The country has witnessed extreme flood scenario in the states of Assam,
Uttar Pradesh, Bihar, Karnataka, and Kerala states. As part of ISRO
DMSP, flood inundation affected areas have been mapped using satellite
data covering the river basins of Brahmaputra, Ganga, Godavari and
Tungabhadra and the flood inundation reports were provided to the state
disaster management authorities.

The Landslide event of Wayanad district of Kerala has been mapped using
optical and microwave datasets and damage assessment of affected
areas has been studied and the reports submitted to state authorities.

The Bhuvan portal received average hits of 70 Crore per month with
average unique user base of 20 lakh per month. INDIA - Bhutan Space
Platform portal developed with Forest Fire and Landslide datasets. The
Oman and FIPIC applications were made operational and imparted Training
on India-Oman Space Platform to Oman Officials in Muscat.

NRSC has signed the MoU’s with several Institutes -Viz., ICAR-Indian
institute of Soil & Water Conservation (ICAR-ISWC), Centre For
Development of Telematics(C-DOT), Power Grid Corporation of India
Limited, NHPC, Telangana State Aviation Academy (TSAA), Odisha Forest
& Environment and climate change Department, Ministry of Statistics and
Programme Implementation, National Highways of India(NHAI).

NRSC has coordinated and mentored Space Hackathon 2023 during India
International Science Festival (IISF) which held from Jan 17-20, 2024 held
at Faridabad, Haryana.

NRSC has received “Geospatial Artha Leadership Award” for Policy
Implementation for standardizing norms in the industry and continuous
improvements in observing/imaging capabilities.

As you all aware NRSC is celebrating the Golden jubilee Celebrations on
Sep 24th, 2024 and we are gearing up multiple programs to celebrate the

event on grand scale. Dr. Prakash Chauhan, Director, NRSC
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E0S-06 / Oceansat-3 was launched in November 2022, Ocean
Colour Monitor (OCM-3), 3rd generation sensor, onboard E0S-06
having 13 channels with improved Signal to Noise Ratio (SNR)
compared to OCM-1 and OCM-2. Data products from OCM-3 were
available from bhoonidhi portal https://bhoonidhi.nrsc.gov.in/)
from 2023 April onwards.

Level-2 and Level-3 products are available from bhoonidhi portal for
Remote Sensing Reflectance - Rrs (10 visible bands), Chlorophyll-a
Concentration (Chl-a), Diffuse Attenuation Coefficient at 490 nm,
Total Suspended Sediment, Aerosol Optical Thickness over oceans
and other land based products. Under National Information system
for Climate and Environmental Studies (NICES) program, Level-3
products of globe were generated from Apr 2023 onwards for
Chl-a at daily, 8-day, and monthly scale at 4km resolution. From
the following figure 0CM-3 Chl-a for 2023 (AMJ,JAS,0ND), 2024
(JFM) shows good spatial and temporal variability .

Coccolithophore Blooms: Phytoplanktons are tiny, single cell,
plant-like organisms that floats on the ocean surface. These
forms the base of the aquatic food web, feeding from microscopic
zooplankton to shellfish. These microscopic cells when given
right conditions such as availability of sunlight, carbon dioxide,
and nutrients, these plankton grows in abundance to scales that
are visible from space for days to weeks. EOS-06 Ocean Colour
Monitor (OCM3) captures one such event in the waters off the
France Coast in Celtic Sea, on 10th May 2024 displaying swirls of
vibrant green and turquoise blue over this region. Phytoplankton
blooms become abundant in the northern waters such as the
Celtic Sea, North Sea, and Barents Sea, with the onset of summer
after spring as high levels of nutrients are available in water from

e 1.1: 2023 g OCM-3 T0glRa-T (AM],JAS,OND), 2024 (JEM)
Fig:1 OCM-3 Chl-a for 2023 (AMJ,JAS,0ND), 2024 (JFM)
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melting sea ice and increased runoff from European rivers, which
carry a heavy load of nutrients out to sea. From the past studies
and reports it is assessed that, these northern waters stratifies
and forms the favourable condition for a type of phytoplankton
bloom, predominantly composed of diatoms which are called
coccolithophores. These phytoplankton, with their highly reflective
calcium carbonate shells and ample chlorophyll, they make
surface waters appear a milky turquoise-blue.

Phytoplankton blooms & Dust Storm Over the Korean Peninsula:
In East Asia, the arrival of spring during March and April vast
plumes of dust that stream east from the Gobi and Taklamakan
deserts and across parts of eastern China, the Korean Peninsula,
and southern Japan. ISRQO’s E0S-06 Ocean Colour Monitor (OCM-
3) captured this image of a wall of dust moving across the Korean
Peninsula on April 25, 2024. The source of much of the dust to be
the Gobi Desert of Inner Mongolia has been captured and monitored
by South Korea’s GEO-KOMPSAT-2A satellite and from E0S-06
satellites. A phytoplankton bloom in the Japan Sea is observed,
partially obscured by dust, is also visible east of the Korean
Peninsula. The thick blanket of dust is observed at times above
the clouds, allowing dust particles to cross the Pacific Ocean and
settle over North America. Other times, the lofted particles stay
close to the surface and degrade air quality for millions of people in
East Asia, one of the most densely populated regions in the world.

Porto Alegre Floods in the State of Rio Grande do Sul, Brazil and
Mediterranean Dust Storm:Porto Alegre in the State of Rio Grande
do Sul in Brazil was hit by a major flood during the last week of
April 2024 which persisted for weeks. This led to the flooding of
River Jacui, widespread landslides and a dam collapse. E0S-06
Ocean Colour Monitor (OCM-3) captured the above phenomena
the pre, during and post flood images of the Patos Lagoon. The
influx of flood waters can be clearly seen in the image of month of
May and into the Atlantic Ocean. Saharan dust transported across
the Mediterranean Sea which affected parts of Algeria, Tunisia and
Libya during June 2024 has been captured by E0S-06 OCM.

Celtic Sea

et 1.2: HEENR Fer Aifel (OCM3) g N9 ufed FlielfihR e
Figure 1.2: Ocean Colour Monitor (OCM3) captures Coccolithophore Blooms
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Figure 1.3: Phytoplankton blooms & Dust Storm Over the Korean Peninsula

19 APR 2024 . : , P15 MAY 2024 JJo1uL 2024
E0S-06 OCM3 b e EOS-06 OCM3 232-06 ocm3
GAC 3 A GAC

Porto Alegre “ Porto Alegre Porto Alegre
O & o o

Lagoa dos Patos

50 160km/ AtlanticOgean e 100km/ ; 50 100 km

> L

# J ; 18 Jurezoza 25 JUN 2074 L ' ' T JUN 2024 e
-

EOS06 OCM-3 IEOS-08 OCM-3 JEOS-08 OLM-3
GAC Renr S :
o

Tyrrheniian 5ea

Mediberranean Sea

Miediterr anean Sea

o A - N S ke
o 1.4 SISt & Rt 712 21 a1 T3, Wel Tordd # 91 U YHEETRE gadd et
Figure 1.4 Porto Alegre Floods in the State of Rio Grande do Sul, Brazil and Mediterranean Dust Storm
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Monitoring of WDC-PMKSY 2.0 Projects using geospatial technologies
Rural Development and Watershed Monitoring Division/RSAA

Wﬁﬂ?ﬁﬂ#ﬁféﬂﬁ!ﬂw (PMKSY) ufersrr
% JauwR fgem wes (WDC) - waied |
SR YaYq FaeH (IWMP) & d%erar |

Ud% QU FRA & 91§ - 9fF gEed fawm
(DoLR) ¥ 17 31@EaR 2023 &l 6 GIet &l 37afe
% forg "y-wnfies e o ST @ |
WDC-PMKSY2.0 gfEgismret &t et
AT & 37T TR0T & folq TASTRTHE! &
Y Ueh FHSIAT 199 R g&ileR 5y ¢, fSrgenr |
TSE 16.65 HE FUA ¢ | 39 GHSIET F9T T
7% faeett # @fea, i gared fasm ok wfea, |
SaRe T aur 280 & d¥iHe |fg & [
Ity & ggar wfag, 9 Gare G efik
9 3R, R G ST 89 GRT BRI |
feg Ty |

=g YRS & ST qaT Gee U T “o]-RTfe detanl ol 3udiT @8 WDC-PMKSY2.0 2.0 gREsHIeT &t Rt

1150 YRESHTET & FrRA & S| ad & e 9f Game farsimT & are el T R gReR
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After the successful completion of the Integrated Watershed Management Programme (IWMP) - the Watershed Development Component
(WDC) of Pradhan Mantri Krishi Sinchayee Yojana (PMKSY) Project - the Department of Land Resources (DoLR) has signed a MoU with
NRSC for the next phase of the project titled “Monitoring of the WDC-PMKSY2.0 Projects using Geospatial Technologies” on the 17th
October 2023 for a period of 6 years, with a budget of Rs. 16.65 Crores. This MoU was signed by Joint Secretary, DoLR and Deputy
Director, Remote Sensing Application Area in the presence of Secretary, DoLR and Secretary, Department of Space (DoS) along with
Scientific Secretary, ISRO at New Delhi.

Around 1150 projects will be monitored on the Bhuvan Portal under this project. Capacity building programme for 140 officials has been
completed in the year 2023 and 200 officials have been trained in the current year. The major difference between WDC1.0 and WDC2.0

= 5 is the linking of the MIS data between NIC-DoLR and
Bhuvan backend at NRSC in WDC2.0, which will generate
the work codes. Geotagging will be carried out on these
work codes using the mobile application developed by
NRSC. The linking of the MIS data with Bhuvan will also
facilitate financial monitoring for WDG2.0 projects. The
mobile app has been modified for geotagging as line
feature and also polygon feature in addition to the point
feature in WDG2.0. Impact analysis will be carried out
based on the output and outcome indicators as defined
by DoLR. Around 46 activities under Natural Resource
Management, 59 activities under Entry Point activities,
86 activities under Livelihood and 81 activities under
Production Systems will be geotagged using the WDC2.0
mobile app.

Bhuvan WDC 2.0 Portal landing Page (https://bhuvan-
app1.nrsc.gov.in/wdc2.0)
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Bhuvan WDC2.0 Portal landing Page (https://bhuvan-app1.nrsc.gov.in/wdc2.0)

-1feeh HIEfiehl ST SIERINT (GSTA) o SFarTe & fFHTor HIwA
Capacity-Building programme under the Geospatial Technologies and Applications (GSTA)

04-08 ATd 2024 & SR &l Yo¥ Gdgd g UG (STRARCHH-UfEH), TITRTEE/3ad, ST & Jenfe Wi o smyanT
(GSTA) Ugdl & dad e HwiTg o &7 (AHT0T Shideha al STTarsT feha 77a | faf e warerdl ik [y (Sheia/Tsa TR & e /4eM,
farafermera, wmmoy St famr, i s ok T smugr Arem 9@ (NDRF) 3 25 wfafiat = wfieqor areases & s o |

One week capacity-building programme under the GSTA (Geospatial Technologies and Applications) initiative was organized at Regional
Remote Sensing Centre West (RRSC-West), NRSC/ISRO, Jodhpur during 04-08 March 2024. 25 participants from various Ministries and
Departments (Central/State Government Organizations/Institutes, Universities, DAE, NITI Aayog & NDRF) attended the training course.
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Raindrop Size Distribution Characteristics of an Urban Extreme Precipitation

So-fagm & iR dt geg-ofifadha wflkar ok dreree aut
ae (QPE) & gHgH H a1 &t g8 & 3R faaror (DSD)
Agayut Yfaee for 8, fokiva: wedt ufiawr &, Stef wnfae ofi
hifeteh STTERIRT Bicit & | SiE SRETd o it # i &t 46 & MR
Y g T 8?2 3R A SRk H aui-gT &1 1 Qg 2idn
22, 9 THgA & foig ‘gt o7k Sferary fam & (ECSA) 7 2 78
2024 & Sfifefedr uRER # geh ‘AR avor Aifel’ (LPM) &ifua
3T & | o auvT AifFe # 75 €9 § A 3h1Eai- ToR IHois,
fedftar ik fowret Mafd gfie gh €1 aor 9|, LPM & & BR
T IS gt @ 3R g8k BR W §gfad (detect) Bt &, STt
fauret TAfET afie, Hiel-eate & dicest & Affied &t & | LPM
785 nm & qET-G W HH @Al g, S 228 mm €T, 20 mm
Tter 3fiX 0.75 mm ST (Fe &fit &awhe 45.6 cm2) §Te | I8
0.125-8.0 mm o1 H Ucdeh STRET 6l §6f o AMHR AR a1fer o
FH AT g | LPM ‘&ive & fgia’ & SMTYR U &H &l 8, STal
SR A a9t A 4 3T R & FRoT S (S wER) g
efifora gt 2 1

Sfifefear § gARd & ©d W =ifud LPM =i fod 1(a) & f@mn
2| W9 & |G, LPM 7 7 78, 2024 &l g5 9 a9 &t geT &t
AffRd(F=r) fear 21 ffa 1(b) & auf-g7 (mmh-1) 3R asf
& g5 & NMHR & A (mm), FHT @l H Gl 8, Sl S
T & foh oot il 772 @1fSehad ot o &Ik aut & g &1 =g HE:
~80 mmbhr-1 3R 6mm | 3 & fazevor § gar =eian ¢ &
3itad st it 4g 6t gEdT 9 & A F TIY dgerdt et ¢ | e
2(a) 95 & A9 & Qe Gd auT §g S Foar H gRad (IIR-
TG T GRITT &, STaifeh fod 2 (b) aut &t §g & -3 faeeor &
T H 4g % PR 1 VeI T § | 38 Te W T & o 3o ura
7 9Tl SIS 48, 915 & a1 H 1S vafera of | g
AT, 37 UROTH & eobd fHerar € f 1mm § &7 3R 6t aut
& 3, oI SIET 48 AT ST &, et a1 3 T 98% T 3 foig
Qg off | 7w SR &1 4 (1-3mm) 3R &€ 45 (> 3mm)
et IR H SHHERT: T 1.3% 37 0.05% o1 ANTGH o | et

2

Raindrop size distribution (DSD) plays a significant role in
understanding the microphysical process of rainfall and the
quantitative precipitation estimation (QPE) in hydrology, especially
in urban environments which has spatial and temporal variability.
To understand how raindrop size contributes to accumulated
rainfall and what range of rain rate contributes to seasonal
precipitation, the Earth and Climate Science Area (ECSA) installed
a 'Laser Precipitation Monitor' (LPM) at the Jeedimetla campus on
May 2, 2024. The LPM consists of mainly three units, laser emitter,
receiver, and signal processing unit. The LPM consists of three
main units: a laser emitter, a receiver, and a signal processing unit.
The laser beam is emitted from one end of the LPM and detected at
the other end, while the signal processing unit monitors the voltage
of the photodiode. The LPM operates at a wavelength of 785 nm
and has dimensions of 228 mm long, 20 mm wide, and 0.75 mm
high (the total measuring horizontal area is 45.6 cm?). It measures
the size and fall velocity of individual drops in the range of 0.125
- 8.0 mm. The LPM works based on the principle of attenuation,
where the laser beam is attenuated by precipitation particles as
they fall through it.

Figure 1(a) shows the LPM installed on the top of the building
at Jeedimetla. After its successful installation, the LPM captured
the heavy rainfall event that took place on May 7, 2024. Figure
1(b) shows the time series of rain rate (mmh-1) and raindrop size
diameter (mm), which indicates that the maximum rain rate and
drop diameter recorded were ~80 mmhr-1 and 6 mm, respectively.
Further analysis reveals that the mean raindrop concentration varies
with the drop diameter. Figure 2(a) shows the variation of mean
raindrop concentration in relation to drop diameter, while Figure
2(b) demonstrates the drop size as a function of the fall velocity
distribution of the raindrops. It is evident from the latter that smaller
drops with high fall velocity were more prevalent in the observed
event. Moreover, the results indicate that raindrops less than 1 mm
in size, which are considered smaller drops, were responsible for
about 98% of the total rainfall. The mid-size drops (1-3 mm) and
larger drops (>3 mm) contributed approximately 1.3 % and 0.05%

,_Date:07 May 2024 |
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Figure 2.1.(a) Laser Precipitation Monitor, (b) time series of rain rate measured by LPM on 7th May 2024.
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aut # a1 &t fo 91 a1 sifreas dgM o1, @ 2 mm @ Bt to the total rain, respectively. The maximum contribution to the
off | A A1 IUUR-3MHIRG g9 3Mehei &l defiehd &ia | Aeg i total rain came from the raindrops that were smaller than 2 mm.
¥ =o% e, 3 Sig-ufony st & TETET & Ao 29 These measurements help to validate satellite-derived precipitation

eyt aiEf A 2 37K 25 SuaT Afed Hifid @ guR estimates. Also, these findings provide valuable insights into the
%%g%mw;;: 3 ¢ ° characteristics of the rainfall event and can be used to improve the

model physics.
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o 2.2: 07 72 2024 F 16:48 Tt qWI-3g & SHR () AT 37 (b) TN T 37 B fe=or el | Higifcres T 371 oAt et Hich 3am g o
fama e 8, Srafes fog-fafea Yan Sgifies urd 3 & 40% & faeer o gt € 1
Figure 2.2.Drop size distribution function of (a) concentration and (b) corrected fall velocity on 7th May 2024 at 16:48 hrs.
The theoretical fall velocity is denoted by solid thick line, while dotted line shows the deviation of 40% of theoretical fall velocity.

U&h GWTg &l SERI-SITATHUT UEifoia UiRieqor sdsd
One Week ISRO-DMSP Sponsored Training Programme

1T Yo¥ GG g Ui (STRIRTHE-UfEH), THIRTGE/ZH,
SR # 29 SHEd § 02 WA 2024 F R UT fadi 3ud-
SUATEd (JMMUST TEYT HrdT SsH) WEaifSd uf¥ieor wdsn
Srafera foram man |

AT FwrRigA § YSTE, gRaron, T, TR 31fe TSt & I
SIS TEY A9 / FHY ST SRl / 759 T Yagd dgl A
FIRA g, / ST TXHR TTeA1 / G & 35 e / e
rferemfea 3w e |

Five days ISRO-DMSP (Disaster Management Support
Programme) sponsored training programme was organized
at Regional Remote Sensing Centre West (RRSC-West),
NRSC/ISRO, Jodhpur, during 29 January - 02 February 2024.

35 Officials/Research Officers from Central/State Government
Organizations/Institutes working in the departments of State
Disaster Management/Agriculture Research Institutes/State
Remote Sensing Centres of Punjab, Haryana, Rajasthan,
Guijarat and others attended the training programme.

)
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Automatic extraction of forest burn scar using machine learning technique

YR a1 & IR-SR 3TN o7 &l TeATd Tad Sifed gaeneti § &
T 8, Hifeh 368 a9 URfRIfiet da ol JoTeres 3iiX Ardrees €9 §
T THHTA BT ¢ | IS ATfereht Farati 3 T & forg Sia- fremi &t
1fees T g hefta &1 el e 3T 3TTeher (31T o7 & Ugal
TR a1g H) HgridT X Gl ¢ | graTiyt (forest fire) & A= &t
TN AAIAvT graTfar &t Sy, TR 37X S &l o1 serer
FA B off Figg F AT § | 3T ht gHaR T Hie 3fiX Smaf,
FI-AISTT IR A (AP FRE-AISHT I 2023), rart Rt

The recurrent occurrence of fire is one of the most complex
problems facing Indian forests as it causes extensive damage to
the forest ecosystem qualitatively and quantitatively. Detecting
and assessing the spatial extent and distribution of burn scars
can support forestry services for pre and post-fire management.
Exact mapping of forest fire scars can also help assess forest fire
frequency, severity, and risk zones. The year-wise spatial extent
of fire and frequency is helpful for Working plan preparation
(National Working Plan Code 2023), identification of suitable

eal & foq Sugem &al & ugaH, Yae aug 3nded (NTEP)

areas for Forest fire watchtowers, resource collection allocation
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Figure 3.1.Comparative analysis of SIs, CVA & weighted Fusion difference images
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31X STT AT TRATIE W &l o1 Trafieear o3 H Tgre § | ST g
e gd 3R a9 el gri el gut (2%9) faf g samg
U & & s B 3 BT § | WRAT &a § iz Iuersr
SATCTE YT A7 Gedt ol T S8 T T & &I &l gorT,
I <t I, 3R TR-GR ST o7 Gt ST il FoT IuersT T
21919 §, Ifeier 31AM coarse-resolution &Y W meRa
B € 3R Pt STt g &l 1 SIS STHH Bt GTa 2 |
A STHIT H, FERIY & [ag¥ &d & ST Ca < qorardt STt
&l dede-7 & 8 37 foig- 3 SeTie &l SN e STol- e TUg
% foIg 1egg & & €9 & folar T 91| 39 31ae 3 el STal-
e & Tore o o gr-arofta efSeion & v & | v, ame
WagH! gaaia (SIs) A, ST &d gasis (BAI), Sae+ &d
gaHie GRITIT-ISWIR, S9a9 & gadhia axifad(BAIMS),
AT Tehd Sael STUTd, FHT=ied SiR gedfe geehies (NDVI),
A= iR TH Feehier(NDMI), A STaiert Saer gedhic,
RIS Hgr-gArEST et gase (MSAVI) iR gitade
Jarey foReloT & T1Y-T1g 39 ATRa derad (weighted fusion)
I Tg-Flfcich SHA H ST & HGH (g § 7S) & R g it
T2 | M Hifedd, Set g ofR faar 5t gy ot faemor ofik sergsre
Afea & Heaie & T STal- =i uga & fog 37 adel &
g qemTeTes faeryor faar mar | afomm & udr 9o § 5 BAL
MSAVI 3fR BAIMS &1 3ugiT & areit 9iRd dera fafS uenet
SIs 37 31 SIs AT &l Gere1 & Tel- A= o foraor & ferq e
3uged fafe (e 3.1) ot

(NTFP), and prioritization of fire and grazing closure areas. A
considerable variation exists between the exact area burnt and
the area reported by the ocular method by forest staff. Most of
the fire information available online in the Indian region is point
location information on active fire, and information on forest,
burnt areas, and fire frequency data are not available. Also, most
of the estimation is based on coarse-resolution sensors and is
likely to be a conservative estimate of the total burned areas.
In the present study, tropical deciduous forests of the Vidarbha
region of Maharashtra were taken as the study area for burn scar
extraction using Landsat-7 & 8 and LISS-3 datasets. This study
proposed a two-step approach for precise burn scar extraction.
First, the discrimination capabilities of eight spectral indices (Sls)
i.e. Burn Area Index (BAI), Burn Area Index Modified-ISWIR, Burn
Area Index Modified-sSWIR (BAIMS), Normalized Burn Ratio,
Normalized Difference Vegetation Index, Normalized Difference
Moisture Index, Mid Infrared Burn Index, Modified Soil-Adjusted
Vegetation Index (MSAVI) and their weighted fusion along with
change vector analysis were examined in multi-temporal domain
during fire season (January to May). Comparative analysis was
performed between these approaches for burn scar discrimination
with M statistics, burned and unburned class distribution, and
evaluation of confusion matrix. The result shows that weighted
fusion method using BAI, MSAVI and BAIMS was the best suited
method for burn scar delineation when compared to individual Sls
and other SI combinations (Figure 3.1).

Forest fire frequency for 6 years (2018-2023)
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o 3.2: g 4, HeRTg & 6 awf (2018-2023) & fory granfyr smaft
Figure 3.2. Forest fire frequency for 6 years (2018-2023) of Vidarbha region, Maharashtra
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fgai, U-Net s Afed & 3UdlT @Xd gq, 9ad Suga Sls At
AR Geraa i, it ot gag 31 URond 7 ¢, &1 SUANT ol
T €9 § STel-FR1 $Ug & ol Ua Astga ugfd faefad @t
T2 | Ig A 0.225 S URIET g 37 0.352 @l g9 i
% T 88.89% Fezdaw 3R gfa (IOU) UgH &Lal & | 39
ML Hiee o1 SN ik 3T & HIEH & ST STerT-3TeATT gt
& STol- I @l fRepret e aTfties STol- I &1 A aerEr S
2| Siffa Se1 A1 & 91y Ated @ SIHIAT TRV oo €9
T G ¢, fored a1 51 & gfg 9 3 a1g Skt gur gem |
R TIRT Ge1ae & 3M8eye 1 We Hied & fog Teisr ufigron
T S F gfae el €, S STl Soft 3 g 3.33% iR &R
5.43% YeTI qfc & T 0.9 T HUT 0Tk UG HT § | 3T ht
SGI, ST &t FeT o ST o STeHT- 37T N ol STigax 34 (Ta
3.2) &l ST & | S G T 37afy 3 G 3 & 3 Sfe
&l T I I § | 36 HiSd & H-AIGT H 7eRTY & 9gR
St & forg-3 a1 &l SUANT Tk g STdt- = & Gug & forg oft
AU e 77 | grafar <Rt AR T et Fcdieh aFiged STet
BU 49 & iR gef geiee ded (Fd3.3) & SR W off famar
ST & | St Ugfer (A3 Sueiee o1 o e URafes qiiehl &
BT Pl G B Tell &, I YT St 13t ot Tret Felt 3T
3 TR R STA-fA & Torg & g U waanferd araraeor & &9
Hepm e gl g

Secondly, using the U-Net segmentation model, developed a
robust methodology to automatically extract burn scars using
best-suited SIs or weighted fusion difference, whichever gives
the best result. This model provides 88.89% of Intersection over
union (I0U) with training loss of 0.225 and validation loss of
0.352. Using this ML model burn scar of individual months within
a fire season are extracted to generate yearly burn scar map. The
predicted outcome of the model is comparatively satisfactory with
limited data samples, which will improve considerably once data
samples will be increase. The output of feature-weighted fusion
has given the advantage of creating precise training samples for
the segmentation model, offering a kappa coefficient of 0.9 with
a 3.33% commission and 5.43% omission error for the burned
class. Fire frequency is generated by adding individual years of
fire occurrence data (Figure 3.2). Frequency number denotes the
number of times that area is burned during the study period. This
model performance is also verified using Liss-3 data of Chandrapur
district of Maharashtra to extract forest burn scar. Forest fire
severity is also assessed based on vegetation regeneration pattern
within each classified burned patch (Figure 3.3). The proposed
method can overcome the disadvantages of traditional methods
by selecting fixed thresholds, considering localized fire events
and can serve as an automatic environment to extract burn scars
globally.

Yearly Forest burn scar map for 2021
Derived from IRS LISS-3 data
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Burn severity map for 2021
Derived from IRS LISS-3 data
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Figure 3.3 Month wise yearly forest burn scar and burn severity map of Chandrapur district, Maharashtra
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9-21geiiehT 06 0CM-3 GAC NDVI T3 &wiifde Hivieh

E06 OCM-3 GAC NDVI Time Composite Mosaic

ARG iR e gaawis (NDVI) T S S &
it forgga gradh Wagn % TxadH iR Fere-srave de &1 3uanT
AT &, 37 SHHT ITINT Yo TG AT & faweisvr 3ik Ig serer
& & AT fopa Siran ¢ fos 3@ oI @ ey # Siifad gl aveafa g
Te? NDVI &l G573~ S[@ell U HEel i STae a1 3T 37afd a1
SIFAM T T4 Sgd HITH & R 99 a1 g THY 3Gy &
Ao @i & ol SUa gid 2 1

91-Uegor 3uUg (EOS)-06 & TR &elk Aifez-3 (OCM-3) Uelie
H 13 299 d€ € 37T 37 ek AifHed & fog 1440 forrt @y
& @y NIR §€ (400-1010 nm ¥9) €| OCM-3 &l Tellad TRt
Favst (GAC) Hie & genferd foar 511 Te1 8, a1fcs & Retfege Ae
(1 foett) # fafaa =l (2 7)) & af e HemR @l ey o s
& | GAC HIe el &1 3udi 3 {3 & foig 92 wwifde NDVI
HI9Ieh ST e o forq fama S weme €, St gfear or & mergid &
A Afes TR W gefa R sreae ® Heg aear g |

R %y & forq g swrifie Hivies & famior & s wre & et wnfie
B € | ST GHMIRAT 6l U Sl TS e § STgl Aithes MAfET gfied
(GPUs) &1 3UdiT e 3RT3e igd (TAT) &l &8 & o folq foa
T el § | FHT HHAIHE Hioish I<dTq & Gare 3fiX fAmior & fag
GPU IR aTKehell ol STU-TAT T ¢ | 38 UTiaht o oy 379
% ®Ed NetCDF wred # OCM-3 GAC & daa-1C ™
3I1g ¢ | NDVI &ror (s 8 3R dg 12) & fog @ora de fRee
Sd € 3R TIFF wigell & uRafid fhu <imd € 1 &R sy &t ergedt &
fFonfSr forar ST € SR Ude: egd I 39 <A & ITEY Y
ISl o 3TelT i GRS fohar STrar ¢ | @it stawaes feA1 & forg
e g § fuade et e S § &R T wied | Tdw

The Normalized Difference Vegetation Index (NDVI) is a numerical
indicator that uses the visible and near-infrared bands of the
electromagnetic spectrum, and is adopted to analyze remote
sensing measurements and assess whether the target being
observed contains live green vegetation or not. NDVI time-series
graphs are useful for estimating crop stage or growth period and
observing when periods of dryness or drought stress occurred
during the growing season.

EO0S-06 satellite’s Ocean Color Monitor-3 (OCM-3) payload has 13
bands in Visible and NIR bands (400-1010 nm range) with 1440
km swath for ocean color monitoring. OCM-3 is being operated
in Global Area Coverage (GAC) mode, to cover the global ocean
at regular cycles (2 Days) in low resolution mode (1 km). The
GAC mode data can be utilized to generate time composite NDVI
mosaic for the entire globe which helps in continental to global
scale vegetation monitoring studies around the globe.

Generation of Time Composite Mosaic for entire globe involves
handling huge amount of data. There is a large scope of data
parallelism where Graphic Processing Units (GPUs) can be utilized
for reducing Turn Around Time (TAT). GPU parallel architecture
has been adopted for processing and generating Time Composite
Mosaic product. The input scene files for this application are
Level-1C Radiance products from OCM-3 GAC in NetCDF format.
Bands corresponding for NDVI computation (Band 8 and Band
12) are extracted and converted to TIFF files. Entire Globe is
split into tiles and each tile is processed by segregating the input
files corresponding for that tile. Pixel data is extracted from the
input files for all the required days and Top of Atmosphere (TOA)

NetCDF to TIFF
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o 4.1. fesT=A varg
Figure 4.1: Design Flow
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Figure 4.3: Comparison between NDVI values of 0CM3 and MODIS

&4 4.2: NDVI 5ra &miifSie Asie
Figure 4.2: NDVI Time Composite Mosaic
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fOede & ferg ND VI & @1 =i argieet (TOA) URTai ahl ITorT
& SR 8 1 g & flg 39 NDVI JHi &l Hisdt & 18R &
fera STraT @ 3R 39 ergd & fog f¥iean A wmifSie (MVC)
fafe &1 SudivT @ grg Sifoe dar fear S g |

ot wrger 10 3R g gefelit @ @ CPU g1 Aeeiafe @
ST X fhar St g1 TOA wradd, NDVI, NDVI &t
wfer 3k MVC & fa|for &1 @i GPU g fovan sirar 21
Int16 (Ehfelt Haex 0.0001) A & G417 39 NDVI smiifde
2rsedl @ GCS fAcwrie w&uvr & a1y TIFF ofd & ¥9 # e )
foren Sirar g | Aereer & @19 @id JPEG ot wEifeid &9 @ s
EIcIES!

ered FwHifSie NDVI 3@rg @t Juras &l MODIS wdiad <gd
FrifSe NDVI 316 & 91 Geiiud femam 73 i 0.1 @1 3itgd
et S a1 | @g 2@ T @ 6 gl Ire & o Us gHamary
HNDVI # Sreamdt foraeng U T TIwhigel ol STEeoT de ¢ |

EOS-06 OCM-3 GAC 8-feawita g9g smifde NDVI Idre)
&1 1 ot fqie & a1 o af s Iaurg & &0 & daR fhar mar g
3R 3@ 9 TRAE & forg YfAfY tiee W werifRia fohar mar g |

reflectance along with NDVI is computed for each pixel in each
file. These NDVI values for the tile are stacked file wise and Time
composite is generated using Maximum Value Composite (MVC)
method for that tile.

Entire file I0s and buffer handlings are carried out by the CPU using
multithreading. The computation of the TOA reflectance, NDVI,
stacking of NDVI and generation of MVC are carried out by the
GPU. The generated NDVI composite tile with Int16 (scaling factor
0.0001) values is then written to the disk as a TIFF image with
GCS coordinate projection. Corresponding JPEG along with the
metadata are also created automatically.

The quality of Time Composite NDVI product was validated with
MODIS Global Time composite NDVI product and observed a
mean deviation of 0.1. It is observed that the temporal variations in
the NDVI across a period of time between both the products follow
a similar profile.

The E0S-06 OCM-3 GAC 8-day Time composite NDVI products
are being generated with 1km resolution as a global product
and are being published in Bhoonidhi portal for visualization and
download.
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Automatic Aircraft Detection and Classification using VHR Satellite Imagery

I9-faugT ggX ¥aga (HRS) wfdifes # wenfera fomm dgaa
(@W/WW)HW%WJ& gfees AR 3534 &
%ﬁ%ﬂﬂgﬁﬂﬁﬂﬁﬁﬁ%%l%ﬁﬁﬁﬂa@e%ﬁ@ﬂwﬁ
Hedt-eTfEh, Wife & oo @ wied 3 @ fior gy e
?ﬁﬂé%lsﬂaﬁ?ﬁaRCNN (8a-3MNR PIaegRAe a8
Jead) @ SUANT R fowfie Aead (FPN) 3R ResNet-50
Sepale o Gr 3T 7T €, S I fa e go Yo uiifde @ gaH-
fig feRoi 3R Geoll @ sl e b & & YROTHEEY
faHT 1 Ul A Y U §ele TReT @ | ResNet-50 @l deralle
CNN & &9 # 3fi¥ iR foxifae Jeas (FPN) &1 hier A9 foxifae
SFREY & €9 H AN e W, a8 Aigel Sgad Mg Sl ¢ | 39
Afeet @ IEEE-EOD-GRSS HR planesV2 tg & faae & 2
ST & YAISH U 9 Teh e Seriie R uiRifad fear mar g |

At YT Breed- RCNN #Afed Tee # i <Al 2id &

1 Sha Head ST gTYe HAfTa (SAST) T STeliT- 37eliT whet T =iy
TR R & &1 - RCNN-FPN % 3eye Hhier
@ P2 (1/4 Sret), P3 (1/8), P4 (1/16), P5 (1/32) 3k P6
(1/64) FeT ST |

2 & UG AT % HIAH § A8 &l & ag-&aid B & adl
TN ST "o & | fas9eia @R gaa 1000 st T&ma ot
gl

3 e g8, ST UETd Siad ol SUANT o HhiaR AIFd &l &g (Hi9d-
MR Gk & 17 T 37 e 8, 3R quie: St uxdt & Ared
T geH- mwwaﬁ?aﬁaﬂwwwmél
Sierer: - Aioam girer (NMS) 1 Sudi 6 Sif¥iead 100
die fheex fpU ST € | afe@ g8 ROI SiNf & Su-avf A 4 G g |
RCNN-FPN 3ot wtee &t foeqa e fad -1 (@t s am
A AfEE T 7

ugfa: st st & gul fexie o M W &= & fou
yfdfee o SEfe foam STTar € | S8 3TeTdT, dae avi ST @ 37X
LI et 1 UGN L Aiee il SIhieid fohaT S § | Te-
50 Seat 3R FPN & @19 4d- Wﬁﬁ?ﬂﬁﬁ?R CNN #fed &1
UGN Tl ST 2 | ST ST 61 ST el STl 2, S Teh 518
TeTde W Afed Hl Y& HT & | T T & fog Aiee & gf aii-

Automatic aircraft detection in High-Resolution remote sensing
(HRS) images not only plays an important role in military
applications, but also in the field of civil aviation. Deep learning
target detection methods are learned by multi-tasking, image
classification and determination of target class. The Faster R-CNN
(Region-based Convolutional Neural Network) has been used with
Feature Pyramid Network (FPN) and ResNet50 backbone, which
is an accurate architecture for aircraft detection due to its ability
to capture fine-grained details and context from HRS images. By
employing ResNet-50 as the backbone CNN and Feature Pyramid
Network (FPN) as the feature map pyramid generator, the model
achieved enhanced performance. The model is trained on a custom
dataset, consisting of a combination of 2 datasets which are IEEE-
EOD-GRSS HRplanesV2 and Military Aircrafts.

Model Architecture: The Faster-RCNN Model architecture consists
of three blocks:

1 The Backbone Network which extracts feature maps from the input
image at different scales. Base-RCNN-FPN’s output features are
called P2 (1/4 scale), P3 (1/8), P4 (1/16), P5 (1/32) and P6
(1/64).

2 The Region Proposal Network which detects object regions from
the multi-scale features. 1000 box proposals with confidence
scores are obtained.

3 The Box Head which crops and warps feature maps using
proposal boxes into multiple fixed-size features, and obtains fine-
tuned box locations and classification results via fully-connected
layers. Finally 100 boxes in maximum are filtered out using non-
maximum suppression (NMS). The box head is one of the sub-
classes of ROl Heads. Detailed architecture of Base-RCNN-FPN
model is shown in Fig-1 (Class names are in blue color).

Methodology: Images are processed to obtain absolute coordinates
and dimension of the bounding boxes. Further, labels are assigned
and the model is trained using the processed data. The pre-trained
Faster R-CNN model with a ResNet-50 backbone and FPN is used.
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Figure 5.1: Architecture of Proposed Faster-RCNN Model
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femm efk ggafa (background) # fawnfa fomar mmar € | Aiedt &
el YaTgHE €8 &l U@ 4 it RCNN Yaiga ge & age foar sirar
2| 39 U e ! G0 o1 Uelt e o feig e Geear # gge thier
3R T o e fomanferer o i €, fore® fafeiy o o grer o
glfea gram 8 | diea, ufafse ot Sar & uRafia #¢ gafaa s
2 TR T fomm &t v e o foig S (inference) e |
Tl qarqA gAfYa @A & foig g gedio Aie # genferd grar
& | qaTHHI ot Gt o ford, U Aied siiarafu feeamm ol gem
3R gAY JaTgaT! ol ftheex et & ferg At - Afees goem
(NMS) &1 T F=a & | f&d-5.2 & 36 Havomel &l griar g |

YT TR 7T famTT ot arsfe afem & |rer e ufifed W grgese
feparr STraT 2 | U afey ! Hisd & aiiieheol & YR TR faAm
(ATTRes, &= a1 319) & TR & a1y RfRd (dad) fear smar g |
e # ANTRes 3R &= faart & wfafde wnfier € e swam g
TROT aTet SHfssiae fecaR Afed @l STaicid ded & ferq famm T
o | el Vifaes St e SO « &, AvTRe, 91 3 & @ U
T Frae ok T § | ufdfsie ot ufRieror ofi adieror & foig 5 e
@éﬁ%mﬁa%mwélwmﬁ%mwaﬁf@?uﬁrﬁﬁ
&1 off SudiT fpar T |

afoT: Aisd § HaE SR S3IaTG gaTs ofgl 37K 31 &l bl &R
I gQ Ferge-2 (AT dida ¥) wfed 3= fasew ufafsa =
ﬁﬂ#ﬁa?rwwq%l 9 UHR YT Y ¢ fomri & faa 5.3
H gRiTan 7T § | Hiedt 7 o fade ot wfafaet w ot & d=
(ﬁém)aﬁzwﬁm(mw)ﬁmqﬁaﬁm%m% St e
5.4 H gRiET AT |

frare ugfa: Afee & fAwarer 1 st HRa o fafas garg argl
YU 100 37 fasigH gort uwrg Ufdifaat o1 o &ees famar
o | Hfeet 3 0.8286 St GetewT, 0.9826 & IRRIGHT, 0.9063
F1-@R, 37K 0.8410 &1 Refel waed (Riefs.5) frar 2 |

T wiea & e ufifde & o, exa-sifee, faum &
SR A1 39 (occlusion) & TY-|1Y Y &t f@fq 8k
famm & sffa=arg S8 SRl 8 y9Ifad & gear ¢ | /s 1 ~0.5
Hex VHR wfafdse (3AS) & 919 IUGT &ea WR 3701 9998
s guia ¢ |

fAwry : sreE § e orggd (Su-dfan) snuia faa weg
feaer ffe a0 W fRTa fomm 7ran & S AT 3k &= gt srwraiait
3 forg FeeayY ¢ | Tg fesea wied gfrag! g & €9 H hrRex
R-CNN T €, Aead: &l 7Tg 9o 3R S1fHereror germ Jrer § g9R
F F AT IHAS50 Sehalle Aeddh ol SUANT &l ¢ | fsadiar:, ag
Hied faHTT 3 qafqAr iR ffeor o fafera s & ugfia
AT & 3R e ol SiefY g e 2 |

Transfer learning is employed, initializing the model on a large
dataset. The model is configured to detect two classes: aircraft and
background. The original prediction head of the model is replaced
with a new Fast RCNN Predictor head. This new head is configured
with the appropriate number of input features and classes for
aircraft detection, ensuring alignment with the specific task. The
model processed images by converting them into tensors and
then conducts inference to detect aircraft. It operates in evaluation
mode to ensure accurate predictions. To refine the predictions, the
model employs non-maximum suppression (NMS) to eliminate
overlapping detections and filters out low-confidence predictions.
Fig-5.2 shows the methodology.

Detected aircraft are highlighted on the original image with bounding
boxes. Each box is labeled with the type of aircraft (Civilian, Military
or Other) based on the model's classification. The database
comprises images of civilian and military aircrafts that were used
to train the two-stage object detection model. Each image is labeled
with one of three categories: military, civilian, or other. The images
are divided into two main sets for training and testing. Few Cartosat
images are used for detection also.

Results: The model detected the aircrafts on the High resolution
images including CARTOSAT-2 (from Bhoonidhi portal) covering
Mumbai & Hyderabad airports and other regions. The detected
aircrafts are shown in Fig.5.3. The model classified the aircrafts into
military (blue color) and civilian (red color) on the high resolution
images as shown in Fig.5.4.

The model's performance was assessed using 100 HRS images
acquired from diverse airports across India. The model exhibited an
accuracy of 0.8286, a precision of 0.9826, an F1-score of 0.9063,
and a recall of 0.8410 (Fig.5.5.).

Limitation: The model's performance may be influenced by image
quality, scene complexity, the size or occlusion of aircraft, as well
as factors like lighting conditions and aircraft orientation. The model
has shown its best performance when used with ~0.5 m VHR
imagery

Conclusion: The study demonstrated a deep learning based aircraft
target detection method that has important applications in both civil
and military. The design model takes Faster R-CNN as the basic
structure, uses ResNet50 backbone network to deepen the network
and improves the degree of feature extraction. In conclusion, the
model showcases its effectiveness in predicting and classifying
aircrafts, providing valuable insights for diverse applications.
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Figure 5.5. Performance metrices
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STATARTe HY o foIq AT SSTSd (NDEM) TEhT 5.0
National Databhase for Emergency Management (NDEM V5.0)

M JaYq & foig agia Semy (NDEM) t& faftig
fSrice €, St It 'R W ugreT & SR @ ardfas
TAY H SiRey SR 7Y UG HYT ¢ | 39 e Hared! 3R
Tt @t foTa o & Heradt g dA ¥ 9 I WX o-THE
(fSardfeae) Sy 3 Ao ggrer vomelt Sue<or wfie ¢ |
TR RIS STk SFaERTT & |

a9 2013  NDEM 0T 1.0 Ht Y& & a1, NDEM # &%
TTfRie UfadH gu € SR aaH H TSR Gehor 4.1 uRareH
7 g N o oot wR w=Ime e SuersT 2 |

R faerg & us ol & &9 # 3t ICR-ER & arazgandnait
R fIER FRd g, T & NG YIUT TR HEHA F qed
TARRUEE! gRT NDEM &ehur 5.0 &l e1ffiehfeda afi fasfaa
femam 7T @ | 39 GOl @l 28.06.2024 @i 73 foeet # €. fSdg
fife, ATt <o et (T o) forae e sitefireht; gedh fasm,
AR TS Hell Te Hraterd; drdt/Sreidiel; uwEy S
srafeey fasmT g1 fodiae frar man |

3H U1 &1 T IexT SIS HA1ST Bl GHf=A AT, AT
T a1 Yool ¥ fehe arkifae e TaRT-goT (37re) 37X
IATEGT Teh & T TR IUAS AT €, dlfch aaHT lei i
WG SN URexd &l R ST T | TISTRUHE! gRT dichd
AT I, arKifde e & dl¢ JFMad, Mg, aidt 941 T)
STTa 8 | 9Rera HJeH fage fasmT (IMD) @ gshara 3iik dias dasdt
Jdrat, HEF STt AT (CWC) G-I 76t & STel W) i ST,
INCOIS & mg™rR g9t Iamafsai, DGRE grT fersae &
Satar, TP e AT dg (NCS) & ey srafeifa dadt
T IUTST FS STl € |

National Database for Emergency Management (NDEM) is a
unique Geoportal, providing space-based inputs in near real
time during disasters at National level, encompassing multiscale
geospatial database and Decision Support System tools to aid
nodal ministries and departments in decision making.

Having introduced NDEM V1.0 in 2013, NDEM has undergone
several progressive changes and currently NDEM V4.1 is in
operation and available up to the district-level administration.

As part of continuous development and also considering the
requirements of ICR-ER, NDEM Version 5.0 is designed and
developed by NRSC under Disaster Management Support
Programme of ISRO. This version has been released by Dr.
Jitendra Singh, Hon’ble MoS (Independent Charge) S&T; Earth
Sciences, Hon’ble MoS PMO; PP/DoPT, Atomic Energy; Space on
28.06.2024 at New Delhi (Fig6.2 & Fig6.3).

The main objective of this version is to synergize the disaster
services, near real time alerts and warnings from forecasting
organizations on a single platform to depict the current day pan-
India disaster scenario. These include active forest fire locations,
near real time flood maps, spatial flood early warning on Godavari
& Tapi rivers and landslide early warning generated by NRSC. Also
included are cyclone and weather-related warning from Indian
Meteorological Department (IMD), river water level information
by Central Water Commission (CWC), ocean related alerts from
INCOIS, avalanche alerts by Defence Geo-informatics Research
Establishment (DGRE) and earthquake locations from National
Centre for seismology (NCS).
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Figure 6.1: NDEM V5.0 Home Page
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UEISUA & ded faefaa fHotg serdr yomert (DSS) 39, fa&fa
&1 ST, ST graarelt 6 ugam ok et &t dem
M & AU STaA A0 & STHHRI T ieh Tgiadl oid ¢ |

Farelt @ oA UReRd, Jd damaHar ok URefde Atege o
Tt fomam T § | STYR HHfea Uog <t eld | (TS 10
aTTeT) & STER fgemdt # dur Ry 7Ty € SR W1 uiee siSh,
&, Iy, affie, STeRt 3fiR Aerem wTTet # Suess ¢ |

TASIETH ! e RUle dd, MR 39gT g@re Feasw (IDRN),
3{TUGT YT 3MaxgehdT 3Mhaq (PDNA), 9199 Y9 3h0T
3R Tgd WY T SNaas giawnsi i Sy i 3 forg Ararga
apps ¥ +ff gt famar mar g |

e ST & g https://ndem.nrsc.gov.in WY

The Decision System Support (DSS) tools developed under NDEM
aid in situational assessment, identifying the emergency facilities
and optimal route for planning the evacuation (Fig.3).

The services are categorized into current scenario, early warnings
and historical modules. The base maps are prepared in bilingual,
in accordance with state regional language (around 10 languages)
and the entire portal is available in English, Hindi, Telugu, Tamil,
Bengali and Malayalam languages.

NDEM is also equipped with incident report mechanism,
Indian Disaster Resource Network (IDRN), Post Disaster Need
Assessment (PDNA), Resource Management tools and Mobile
apps for relief management and geotagging the essential facilities.

The NDEM is a state-of-art infrastructure established by ISRO at
National Remote Sensing Centre, Shadnagar. For more information
visit https://ndem.nrsc.gov.in
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o 6.2: AT =T Hal o

fidig &g g1 TSR T §&aT 5.0 &1 fawied Seye
Figure 6.2: NDEM V5.0 Release by Dr. Jitendra Singh, Hon'ble MoS

a0 6.3: TISISTA G0l 5.0 Tied Ues
Figure 6.3: NDEM V5.0 Portal Demonstration
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Integrating E0S-04 and ALOS-2 PALSAR-2 SAR data for Forest Above-Ground Biomass Estimation

3k Pra ek & GHIA & AT o ST (FTEHE) 3R Fra
MM SATTRIF Y § X 9 & FW Sgamar (AGB) &
R ok gdte e, @ig See & e 3fX Sfefar]
WWWW%WW%IW%WW
Y god el [T W 2, St 9 Wi gHg T, Jeih
3R god Ae@yul a1d 9% ¢ o 38 Fadt oI 3R gas &ei & &
AT foFaT ST HaaT | 39t GaE e iR GIS aaiie a3
S W g AGB 1o o forq TSt we et & 1 SAR
Yageh, aEfd YT & Ufd Yagaeiel 3R R Aeresifed &t
o gt diem A ufafdes emar & Areq @ a4 B aefa geaen
% ARty s1aer wgM @ed & | WA amgftdt & SMYR W ge-
I & TRIAH! Mehiold & SRoT SAR U a9 ERa1 & 919 vae
*0 @ edelgd g €1 EOS-04 T H1-8% (5.4 7imedst) SAR
Iuurg A & ol 383 gRT 14 ®adt, 2022 &t v faar a1
EOS-04 SAR #i-de amgfRi (5.4 7imgest) # genfod g g,
Sred uepe, gied, aﬁhmqﬁwﬁag e arer wifss @t
TR A o ST g |

g I T UG TT H 9 StawTel Seer & oy ag g
SAR el &l e @l 3afdd @t g1 AGB 3eherd & foig
ALOS-2 PALSAR -2 & L-dg 221 3R EOS-04 & C-d€ a1 &1
TG fopa 7T | SaHTe 3 & fag NCP-VCP %si-2 & 9T
% ¥ H Tohfad 0.1 FFAR SNMHR & 215 Juet e § & fqazor-
gl (Fies gdedt) ST & WA fRar a1 qEe-wia AGB
e @t HH, HV gao1 # EOS-04, 3k ALOS PALSAR-2
Wm%mﬂmﬁ%n@%ﬂ%mﬂmlﬁm
Bﬁfﬁﬁﬁcé@'ﬁqﬁqﬁ%mLé@ﬁw(W)w
JHYH (FeheheR), Cé@ﬁgﬁﬁé@?w%@mélc
3R - &l "rereaqut uanT, dafeies d€ Afed &l dga¥ S
2 8TR 0.62 T GggaY ol WeH o g | EOS-04 3R ALOS

Forest biomass and carbon estimates are the key inputs to the
understanding of the global carbon cycle and reliable and accurate
gstimates of above ground biomass (AGB) are important for
terrestrial carbon accounting, and climate change modeling
research. Traditional field-based approaches have been considered
the most accurate, but the processes are time consuming, costly
and, most importantly, it can only be done in small and accessible
regions. Emergence of remote sensing and GIS technique provides
methods for reliable AGB estimates at large scales. SAR sensors
provide unique opportunities to characterize forest vegetation
through its sensitiveness to vegetation structure and all-weather
imaging capability over regions of persistent cloud cover. SAR
signal is strongly correlated with the forest structure due to
volumetric scattering with the tree canopies depending on the
operating frequencies. E0S-04 is a C-band (5.4 GHz) SAR satellite
mission launched by ISRO on 14 February, 2022. E0S-04 SAR
operates in C-band frequency (5.4Ghz) with Capability to image
in multiple resolutions in single, dual, circular or full polarization.

This study explores the potential of multi frequency SAR data for
forest biomass assessment in the state of Madhya Pradesh. L-band
data from ALOS-2 PALSAR-2 and C-band data from E0S-04 was
used for AGB estimation. Field Inventory data from the 215 sample
plots of 0.1ha size collected as part of NCP-VCP Phase-2 were
used for field biomass estimation. The plot-level AGB estimates
were empirically modeled with the EOS-04, and ALOS PALSAR-2
backscatter information in HH, HV polarization. Cross polarization
backscatter in L band shows better relation than the C band due
to saturation of C-band in higher biomass ranges. E0S-04, and
ALOS-2 PALSAR-2 based models predicts AGB with R2 of 0.37,
and 0.59, respectively. Synergistic utilization of the C and L-band
improve upon individual bands model and gives a correlation
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PALSAR-2 & C 3R L -3 & GrsRaqut UgnT & 3fidher aial g coefficient of 0.62. Total biomass of the study area is estimated as
1% areae & il et St 592.59 Ao e 8, 3fiX srmnfa 592.59 million tons with synergistic utilization of C and L-band from
gfe 30.17 2| IaAE areET e e 9™ W 399 AGB E0S-04 and ALOS PALSAR-2 with an estimation error of 30.17.
e % foIq ag- 3G SAR 2T & WrHorergul T ot &t &t The present study highlights the potential of synergestic utilization
eifera T 2 @Rk C oK L -3 T a1 % for seafaa st of multi-frequency SAR data for enhanced AGB estimation at large

. . spatial scale and is of significant importance in the context of the
TR (NISAR) forers & drpet & g fof¥re 7w € upcoming NISAR mission which will provide S and L-band.
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Figure 7.2: Map showing the spatial distribution of the above ground biomass

T Saie fgaw 2024
National Space Day - 2024
TP SRy f3ad-2024 F Iuded # wARle- Apufd fAferm (S 27), HIT fguerg (3FT&d 3), NIT AFTqR (31T 8), St
SRR PiasT, TR (3T 8), BITS 76w, A<t (37Ted 8), PKV1 Wi =R (3 8), INCOIS (37Ted 6), STiads gfaer,
RIS (3T 12) SR ARG 22T GHIT GHRIE ol SRS 13-14 SR 2024 I fha1 717 |

The National Space Day 2024 celebrations were held at Rasthrapathi Nilayam (July 27), at IlIT Hyderabad (August 03rd), NIT Nagpur (8th
August), Govt Engineering College, Raipur (8th August), BITS, Mesra Ranchi (8th August), PKV1, Port Blair (8th August), INCOIS (6th
August), ORF Jeedimetla, Hyderabad (12th August) and the finals of the Bharatiya Hackathon was held on 13-14th August, 2024.
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TARTHET 3T NSSO gRT “o7a forit-Wehid R Wgdt Tl Taeyor & forg 6:1-9ga= Sa-ICT g

& faema” & oI gaeiian 9199 W gEER...
NRSC and NSSO signs MoU for “Development of ISRO-BHUVAN Geo-ICT Solution to Conduct Urban
Frame Survey on BHUVAN Geo-platform”
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Tifeddt 3R FREwH HrarFaas gared (MoSPI) & siqid AP AT gdeqor wrafed (NSSO)  3ifie YR &R W 98 I9H W fafem
gmTfSie- wﬁwaﬂaﬁ%aﬂwmmﬁmaﬂﬁaﬂéélﬁmﬁmwﬁ@wﬁwa@ TRl AT fETg ot urer fea T
2 | wedt T wdgrur (UFS) & 22T Uehel el o ol Ueh |Xe] Ef8hIvT STU-TRIT 71T § | ﬂ%aﬁﬂﬂﬂﬂwsﬁﬂs&r arafq uRarf (23 & ferg
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The National Sample Survey Office (NSSQ) under the Ministry of Statistics and Programme Implementation (MoSPI) has been conducting
all India level large scale sample surveys on various socio-economic indicators. Traditionally, a stratified multi-stage sampling design has
been followed in the survey. A household approach has been adopted for collecting the data in Urban Frame Survey (UFS). Since the frame
for ultimate sampling units i.e., households is neither available nor feasible to be prepared afresh every time on account of time and cost
factors, the sampling methods are so designed as to select the households in successive stages.

Under the Urban Frame Survey (UFS), each town is divided into several Investigator Units (IV Units), which are further subdivided into UFS
blocks. While a town represents a large areal entity, a UFS block is a smaller area unit. To strike a balance between these two, the concept of
IV Units was developed. Traditionally, an IV Unit is a well-defined and clearly demarcated geographical area. Each IV Unit typically consists
of about 20 to 40 blocks.

A UFS block is designed to be a compact areal unit with 120-150 households on average. The block is bounded by well-defined, clear-
cut natural boundaries wherever possible. The blocks are mutually exclusive and exhaustive, ensuring that the blocks within a given town
collectively cover the entire town area. They are formed to depict permanent landmarks and corner points, making them distinguishable
from one another and identifiable over time.

The Urban Frame Survey (UFS) was conceived and formulated to obviate this particular situation. For the first time, UFS (Phase 2017-22)
is being undertaken in a digitized mode using software support from NRSC in a GIS environment through the Bhuvan geo-platform.

The NSSO has signed a Memorandum of Understanding (MoU) with the National Remote Sensing Centre (NRSC) for a period of four years.
This partnership aims to conduct the Urban Frame Survey (UFS) in a digital format using advanced Geo ICT tools and techniques via the
Bhuvan platform. The MoU was signed by Shri Subash Chandra Malik, Additional Director General, NSSO, MoSPI, and Dr. Srinivasa Rao S,
Deputy Director, BGWSA, NRSC, in the presence of Dr. Prakash Chauhan, Director NRSC and Dr. K Vinod Kumar, Associate Director, NRSC.

The digital UFS was first conducted during the 2017-22 phase using the Bhuvan platform, covering over 5300 towns. In the current phase

(2022-2027), the survey plans to cover around 8134 towns with enhanced mobile, desktop, and web-based GIS solutions built on the

Bhuvan platform.

 Development and improvement of a mobile application for geo-tagging NSSO UFS data.

e A web portal for data visualization, system-generated scrutiny, editing of data submitted via the mobile application.

* A QGIS plug-in for accessing polygons captured through the mobile application and fine-tuning boundaries using high-resolution satellite
imagery.

 (Capacity building of NSSO officials by NRSC.

This collaboration aims to transform the UFS from analogue to digital mode, helping MoSPI to update the urban frame regularly and
promptly.

~ oo B mee b v L e e FC T 2 o b e |
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QGIS plug-in for accessing polygons captured through the mobile application and fine-tuning boundaries using high-resolution satellite imagery.
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Flood Period Estimation using Multi-Sensor Satellite Data

Flooding poses a serious threat, disrupting social life, livelihoods,
and the economy. Disaster managers face even greater challenges
if a flood persists, and immediate flood mitigation measures are
essential. Apart from this, understanding flood duration is crucial
to assess its impacts effectively. Although satellite data from
various sources have been used to generate flood inundation
maps, comprehensive flood duration mapping is limited due to
repeated satellite coverage over the flood-affected area. A study
was conducted to estimate flood duration using multi-sensor
satellite data and develop a spatial flood duration map through
an automated approach. Several satellites are presently used
and launched in India and globally, viz. EOS-04, ResourceSat-2,
Resourcesat -2ACartoSat-2E, CartoSat-3, Sentinel-1, Sentinel-2,
Landsat-9, TerraSAR-X, RADARSAT-2, ICEYE and RCM-3, etc., to
ensure high observation frequencies.

Flood duration estimation involves analyzing binary flood extent
masks over time to create a spatially explicit map illustrating the
flooding duration for each pixel within a specific timeframe. The
accuracy of this estimation depends on the quality of flood extent
maps used as inputs. However, the temporal gap between valid
observations, influenced by satellite acquisition plans and cloud
cover, introduces additional uncertainties to the flood duration
product. Addressing this, the study develops an automated approach
capable of leveraging multiple sources of satellite images to improve
flood duration estimation methods. This involves integrating on-
demand data from E0S-04, ResourceSat-2, Resourcesat -2A,
Sentinel-1, Sentinel-2, Landsat-9, satellites to enhance temporal
coverage. This automated procedure enables near real-time satellite
image processing and flood duration estimation.

2024-C

RISAT-1A MRS Satellite Image of Assam State on 3rd June
ing Cachar, Hailakhandi and Karimg
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Figure 8.1:RISAT-1A MRS Satellite Image of Assam State on 3rd June 2024
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A thorough analysis of binary flood extent layers over a specific
period was conducted to estimate flood duration. The result is an
accurate map displaying each pixel's flooding duration. All input
flood layers must be binary coded to ensure accurate results. A
value of 0 indicates no flood, and 1 indicates the presence of a
flood, regardless of the origin or creation method of the flood layer.
To address inaccuracies caused by cloud coverage or missing data,
a mask is created to distinguish between invalid and valid pixels
in the flood layer. Invalid pixels are represented by 0 (no flood),
while valid pixels are represented by 1 (flood). Determining flood
duration involves analyzing flood inundation layers, a designated
area of interest, and various processing parameters such as spatial
resolution, coordinate reference system and period.

The input datasets undergo alignment through preprocessing steps
to ensure consistency. This includes reprojection, resampling,
clipping, and mosaicking operations to align the data for analysis
correctly. The flood layers were stacked based on acquisition
dates, and time series analysis was conducted to identify the
start and end dates of flood periods and observation gaps for
every pixel. The Total Flood Duration (TFD) was then calculated,
providing a comprehensive assessment of flood inundation
duration throughout the study area. TFD is computed by summing
the durations of all flood periods within a specified time frame,
measured in days, providing a comprehensive assessment of
flooding :

TFDI' :Zf=1,nDﬁend-DﬁstarI

Where fn is the index accounting for n flood periods, and Dﬁstam
- is either the start or the end date of the respective flood period.

Flood Duration Map of Assam State Based on the analysis of Multi- Mission Satellite Image
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Figure 8.2: Flood Duration Map of Assam State Covering Cachar, Hailakhahdi and Karimgan;j Districts
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Vegetation Canopy Height Modelling using Earth Observation Datasets
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Traditional remote sensing techniques provide limited information
about vegetation structure. With availability of sufficient spaceborne
LiDAR datasets from Global Ecosystem Dynamics Investigation
(GEDI) instrument on board International Space Station (ISS),
detailed information about the vegetation structure (at every 3cm
interval vertically) at spare locations can be retrieved. Since this
information is available at sparse locations, a model is required to
extrapolate this information from sparse locations to a wall-to-wall
map or an image grid.

In this study we used GEDI derived vegetation height values along
with Sentinel-1 and Sentinel-2 datasets to derive a continuous
vegetation canopy height map of entire state of Mizoram. The GEDI
instrument has 3 lasers at operating at 1064nm that are split into 8
beams on the ground. Shot of each beam is about 25m in diameter
available at every 60m along track, each beam is 600m apart from
gach other and covers an across track width of 4.2km on each
pass. RH98 (relative height percentile) from GEDI level 2A data
was considered as the vegetation canopy height of that location.
Sentinel-1 and Sentinel-2 data were processed to create a cloud
free mosaic of the study area.

The study area was divided into patches of 256X256 pixels of
10m size. GEDI vegetation height, Sentinel-1 and Sentinel-2 data
was fitted into this grid and Convolutional Neural Network based
on UNET architecture was developed with 80% of the patches
were used for training and 20% of patches were used for testing.
Dataset was trained for 30 Epochs (one complete pass through
the entire training dataset) with 90 iterations per epoch and Adam
Optimizer with learning rate of 0.001. An overall RMSE of 6.2m
was achieved. Such space based studies are helpful in monitoring
sudden vegetation growth which is required for maintaining critical
infrastructures like power transmission lines, oil/gas pipelines etc.
specially in the remote and inaccessible parts of the country.
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Tew uRaed 3R TsmnT Fared (MoRTH) &R Wk g
TorEnT Wit (NHAI) & 9gd & gRT 2015 H Wi &
MR W gid Tornt Afa &t e it 718 o, e et
Tﬁaﬁﬁwwwﬁﬁmaﬁwﬁamﬁ%mﬁ
Yeifepa i T 2 | 39 Efpeor o e, NHAIL & 3 57org Zer

mmmmﬁu@wm%ﬁ%@gﬁamw
(GCI) =fUd A & 3239 T U TEdd a9 fohar | NHAT 9 9Ra
& TP TSHAT & foq gRA el Yaahie fawfed @i & fog

TASTRUEH & g9 fohar |

I9UE FeT: 3geRed (IRS) fiwm & 2nifieet Gage, ARw su &
RS2 LISS 4 @ 5 #iex fauad, &2 48 il # o=9 W &l gRai &
g1y, TSTATT TRl & aeafd 6t fATR e &t &Har UG &ed
2 | g gRareht o faf iR AR srerer &t srafa 3o 8, e
g & 919 gRaddl & g9t e 3R fagayor g9g @ g
2| PIeide-2 Y & Ao fhy U Sarg & 0.6 Hex fadieT

R I=g-fG¥e Se1 @ oY 3o1d gy, @l off §9a @I, ufehn &l
AR &3 o fofq ST fohdT 71T 3T a1g H 36k STISRIT &bl 31
siiifere &t # faarfa famar mar |

U e 3 UPCs (ﬁfﬁyqﬁﬁwaﬁgt@aw
Wl o fewm) o forqa sreas foman T, S T, UeTe
37X ISG1 & 3TeTT- W%ﬂﬁﬁﬁg’humﬁ%mawo%ﬂ%
TSTHIT ! e o 7T |

3-T1S8 UWREA: SHH ST TP ASHIT o Jdah 1 ot @
(SFE@-aR) & a1 &1k (LHS), 3% 3R (RHS) 3R 7o garigor
3 T TS % R (T3g) B eRa et aret & 3 Hfwd & fag
R @1meRoT gedies (GCI) @l SIAM TTET o7 | 5 Hiex fased
& Ty argeed 9 9 GRAfed RS2 LISS4-Mx fadt & =i &t
TN &¥eh GCI &1 STTAM T & fold T S-818H TANIRGH
faefaa fomar mam |

The Green Highways Policy, initiated in 2015, underscores the
significance of involving communities in the greening of highway
corridors, as prioritized by the Ministry of Road Transport and
Highways (MoRTH) and NHAIL In alignment with this vision,
the NHAI team has formulated a proposal aimed at establishing
a Green Cover Index (GCI) for National Highways in India using
Satellite data. NHAI approached NRSC with requirements to
develop a Green Cover Index for National Highways of India.

Satellite Data: The IRS mission's optical sensors, specifically RS2
LISS 4 @ 5m resolution, with a high level of repeatability every
48 days, offers the capability to monitor vegetation along highway
corridors. This allows for consistent and frequent assessments of
greenery, enabling effective monitoring and analysis of changes
over time. Leveraging high-resolution data from the Cartosat-2
Series merged product at 0.6 meters resolution, employed to
validate the procedure where ever feasible and subsequently
expanded its application to other geographic areas.

Pilot Study: An exhaustive case study of 3 UPCs (Unique Project
Code- part of National Highway stretches)was undertaken,
covering a 300km stretch along National Highways, across distinct
regions —Rajasthan, Punjab, and Orissa.

In-house Algorithm: The goal was to estimate Green Cover Index
(GCI), the percentage of area with green coverage in Avenue
separately for Left Hand Side (LHS) and Right-Hand Side (RHS)
and Median Plantation along every 1km segment (Chainage wise)
of National Highways. Utilized Top of atmospherically corrected
RS2 LISS4-Mx imagery with a 5m resolution developed an inhouse
algorithm to estimate GCI.

Verification with HR data: The results were rigorously compared
with Cartosat-2S high-resolution datasets, which boast a finer
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resolution of 0.6m and exhibit significantly fewer mixed pixels,
found a high correlation. This comparative analysis with the
Cartosat-2S data led us to finalize the methodology, ensuring
robustness and reliability in our estimation of green cover along
the National Highways.

Ground Truth Validation: The NHAI team conducted a thorough
validation, assessing the accuracies and reliability of the applied
procedure and metrics, and observed a high correlation with the
Ground Truth data.

Expected Outcomes:

 Green Cover Index - The proportion of Greenery for every 1km
stretch, aids in prioritizing areas for plantation with lower values

* Mean NDVI - Vegetation intensity serves as an indicator of the
health and species of trees present in each stretch

« Strategic decisions for targeted improvements in green cover
based on the Rank

« Track the trends in greenery over a specific timeframe.

Memorandum of Understanding (MoU): An MoU has been signed
between the two parties NHAI and NRSC in presence of Honourable
MinisterShri. Nitin Jairam Gadkari, RT&H, aims to realize Bhuvan-
Harit Rajmaarg, a satellite data-based solution to asses bi-annually
the vegetation cover along National Highways (NHs) for the period
2024 t0 2025. Current scope is the NHs which are in Operation
and Maintenance (O&M) phase accounted to ~30000 kms, later
it may include those NHs which are transitioning from “Under-
Construction” phase to “O&M” phase and also NHs of other wings
of MoRTH (Ministry of Road Transport and Highways of India) into
the scope.

Memorandum of Understanding (MoU) between NRSC and NHAI
signed on 03-Jan-2024 in the presence of Honourable Minister
Shri. Nitin Jairam Gadkari, RT&H.

Phase1 products generated for NHs stretches across Telangana
state for 17 UPCs. The results for few UPCs are shown
below, showing the UPC stretch, its length with Start and End
Chainageids, highlighting one sample 1km product identified with
chainageid. Graphical representation chaniage wise vegetation
Fraction (~1km) separately for LHS and RHS classified to 4
classes No(<25%), Poor(25%-50%), Moderate (50%-75%), High

(>100%) vegetation cover with pseudo color.
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f9d-10.2: ST 9R (~ 1 ) Tk & @1 55 4 eremg % UPC N0200914001TS & fag GCI
Figure 10.2: GCI for the UPC N0200914001TS of 55kms length with chainage wise (~1km) graph

Phase 1 Products -- Telangana part of NH-44
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DOP : 10-JAN-2023 GClof Chip no:15/Chainage-Ids: 2313+500 to 2314+500 of Telangana region and details GCl depicted for LHS and RHS 1km stretches in the form of a bar chart

f9d-10.3: ST aR (~ 1 ) o & "1 UPC N0200915001TS & forg 53 faet erams 1 GCI
Figure 10.3:GCI for UPC N0200915001TS of 53kms length with chainage wise (~1km) graph
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Figure 10.4. GCI for UPCs N0800206003TS, N0200916001TS, N0201002001TS, N021003001TS with chainage wise (~1km) graph

Phase 1 Products — Telangana State Jan to Jun 2023
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Figure 10.5. GCI for UPCs N0200918001TS, N0201001001TS, N0400511001TS, N0600301001TS with chainage wise (~1km) graph
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Release of Bhuvan Panchayat (ver 4.0)
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Bhuvan Panchayat version 4.0 was released to public by Hon'ble Minister of State Dr. Jitendra Singh ji on 28th June 2024 at Prithvi Bhavan,

New Delhi in the presence of Shri S. Somanath, Chairman, ISRO and Secretary-DoS, Dr. Prakash Chauhan, Director NRSC, Secretaries
from MoPR, MoES and other dignitaries.

With a goal to strengthen the Panchayati Raj Institutions (PRIs) for decentralized planning at Gram Panchayat level, the “Space based
Information Support for Decentralized Planning” (SISDP) project, formulated by National Remote Sensing Centre (NRSC), ISRO, was
approved in the 17th Planning Committee of National Natural Resources Management System (PC-NNRMS) in 2009 with funding from
Department of Space (DOS). The main aim was to provide basic planning inputs derived from satellite data with deliverables viz., Satellite
Image of 2.5 m resolution for the entire country and thematic maps [land use/ land cover (LULC), drainage, infrastructure (road & rail), and
slope] at 1:10,000 scale were generated for the first time in the country along with visualisation and dissemination tools.

The second phase of SISDP project, named SISDP-Update (SISDP-U) envisaged updating the thematic database created during Phase-I.
Project implementation was carried out with support of State Partner Institutions across the country during the period 2019 to 2023. The
specific objectives of SISDP-U project included: (1) Updation of LULC) and base layers (drainage, road, rail and settlement) at 1:10,000
scale for the entire country using satellite imagery; (2) Generation of geospatial products and services for planning; and (3) Updation of
Bhuvan Panchayat portal with easy-of-use Graphical User Interface (GUI), navigation facilities, time series data and advanced spatial
analytics. Classification scheme is enhanced to 89 classes at Level-IV for LULC thematic database.

With spatial information and spatial planning taking the centre stage in developmental planning, research, disaster management, governance,
citizen centric applications etc, this rich asset of two-times country-wide thematic maps at large scale (1:10k) will bring in a paradigm shift
in leveraging the benefits of space technology to the nation and society at large.

Bhuvan Panchayat (https://bhuvanpanchayat.nrsc.gov.in) is now dedicated to provide seamless large scale thematic database of Land
Use / Land Cover, Drainage, Slope, Settlements, Road and Rail data to all sections of geospatial data consumers. This large scale data at
1:10k scale can act as a driving force for all forms of g-governance applications, research domains on large scale spatial implementations,
weather and climate studies, conservation studies and geospatial industry applications.

Project SISDP-U lead by Dr. S. K. Srivastav, CGM, RCs along with all teams involved in development and state partner institutions across
the country, who have contributed to the large scale thematic mapping at 1:10k scale, have thanked the strong support of Hon'ble Minister,
Chairman, ISRO and Director, NRSC.
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Space-based Information Support for Decentralised Planning (SISDP) project was formulated by NNRMS/ISRO to support the integration of space-based information into developmental planning at a 1:10k scale. Execution is done by NRSC
and its Regional Centres in partnership with State Remote Sensing Centres, line departments, and academia.
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participants across the country during training sessions on the SISDP database and
the Bhuvan Panchayat portal once in 2 menths

SISDP  Data is  integrasted  into  Matrubhoomi Portal
(https: nic NIC -

The Bhuvan Panchayat portal was demonstrated during a two-day pre-symposium
tutorial at Geo Smart2023 (15-16 October 2023) on Geospatial Solutions for Gram
Panchayat Development.

QUICK LINKS

Bhuvan Portal inistry of Panchayati Raj Unique Visitors : 462807
National Remote Sensing Centre (NRSC) Ministry of Rural Development Hits Today: 51886

Indian Space Research Organisation (ISRO) Department of Land Resources Last Updated: Jun 25, 2024

Contact Hyperlinking Policy Disclaimer Terms & Conditions
NRSC, ISRO. ALL Rights R

R Type here to search

979 aTd dea SRt (https://bhuvanpanchayt.nrsc.gov.in)
Bhuvan Panchayat portal dashboard (https://bhuvanpanchayt.nrsc.gov.in)
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Space-hased Information Support for Decentralised Planning (SISDP) project was formulated by NNRMS/ISRO to support the integration of space-based information into developmental planning at a 1.10k scale. Execution is done by NRSC
and its Regional Centres in partnership with State Remote Sensing Centres, line departments, and academia
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participants across the country during training sessions on the SISDP database and
the Bhuvan Panchayat portal once in 2 months
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The Bhuvan Panchayat portal was during a two-day pre-symposil

tutorial at Geo Smart2023 (15-16 October 2023) on Geospatial Solutions for Gram
Panchayat Development
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Visualisation and analytical tools in Bhuvan Panchayat
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The highlights of Bhuvan Panchayat portal :

 Online availability of large-scale (1:10k scale) thematic data along with cadastral data for a selected states
* Theme segregated Layers Tool and industry standard navigation utilities

« Individualised layer visualisation tools —“Swipe”, “Transparency” & “Coverage Zoom”

* “Fly to Place” with Exhaustive place search from millions of Points of Interest

e Scale-based rendering with curated and standardised style sheets

 Dedicated links for Planning, Area Profiles, Success Stories, Technical Documents etc.

* Free data downloads and 0GC WMS Services for cross-platform environments

* Mobile applications for ground data collection and crowdsourcing

e 24x7 “anytime anywhere” products and services availability online.
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Training Programme on 'Space Enabled Geoinformation for Disaster Management'
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The National Remote Sensing Centre (NRSC) organized the 19th Disaster Management Support (DMS) training program on 'Space Enabled
Geo-Information for Disaster Management' during February 5-9, 2024. The program aimed to acquaint officials from state departments
with using geo-information effectively in disaster management, including the National Database for Emergency Management (NDEM)
geoportal. The training covered fundamental concepts of remote sensing, GIS, digital image processing, and remote sensing data products.
It also included a wide range of remote sensing and GIS applications in various disaster scenarios such as floods, cyclones, forest fires,
landslides, earthquakes, and droughts. Additionally, it highlighted the role of satellite communications, NDEM, and Bhuvan GIS services
in supporting disaster management in the country. The training also focused on spatial flood early warning and landslide early warning.
To enrich the learning experience, the program featured guest lectures by experts from the Indian Meteorological Department (IMD), the
Indian National Gentre for Ocean Information Services (INCOIS), and the Space Application Centre, Ahmedabad, covering diverse aspects
of disaster management. The event saw active participation from twenty-four delegates representing various State and Gentral departments
involved in disaster management activities.

[ “3TeT SfEH <o 2 fasm Td s o) afkigor s )
Training Program on "Science & Technology for Disaster Risk Reduction"
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The Regional Remote Sensing Centre - North (RRSC-North) of the National Remote Sensing Centre (NRSC), under the auspices of the
Indian Space Research Organisation (ISR0), in collaboration with the National Institute of Disaster Management (NIDM), Ministry of Home
Affairs, Government of India, conducted a successful one-week training program on "Science & Technology for Disaster Risk Reduction"
from July 8 to July 12, 2024. The program witnessed the active participation of 56 individuals from 26 organizations across 15 states and
Union Territories, aimed at enhancing the understanding of disaster risk reduction (DRR) through advanced scientific and technological
methods. Feedback was overwhelmingly positive, with participants expressing a keen interest in future theme-based training programs on
DRR.

The training was inaugurated by Dr. Prakash Chauhan, Director NRSC and
Chief Guest, who in his inaugural address emphasised the importance of
integrating science and technology into disaster management practices.
Throughout the week, the program covered various themes including
the conceptual framework of disaster management, remote sensing :
(RS) and Geographic Information Systems (GIS) applications, early | 8§

warning systems, and the use of drones and Unmanned Aerial Vehicles |
(UAVs) in disaster response. Sessions were led by experts faculty
from RRSC-N, NRSC, and other ISRO Centres providing participants
with hands-on exercises and practical insights into using geospatial
technologies, climate-resilient agriculture, forest fire management, and
Al and ML in DRR. A significant highlight was the demonstration by
the National Disaster Response Force (NDRF) of rescue equipment and
tools, showcasing practical applications of the discussed technologies. g

ISRO’s Geoportals for real-time monitoring, data analysis, and decision [
support in DRR were highlighted, along with discussions on disability- |
inclusive technology in disaster management, National Disaster
Management Information System (NDMIS), and. The valedictory session,
led by Dr. Sameer Saran (DGM, RRSC-N), Dr. S K Srivastav(CGM, RCs, | *
NRSC) and Shri Rajendra Ratnoo, IAS (ED-NIDM), underscored the | &F

value of the training program and commended the collaborative efforts [z &%
of RRSC-North, NRSC, ISRO, and NIDM.

The one-week training program successfully provided a comprehensive
understanding of DRR through scientific and technological methods,
reinforcing the importance of such training programs in enhancing
national disaster preparedness and resilience. The collaborative efforts of the organizing institutions have laid a strong foundation for future
theme-based training programs on disaster risk reduction, significantly contributing to the national agenda of disaster management and
mitigation.
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NRSC Signs MoU on “Technical Collaboration and Capacity Building on Monitoring, Modeling and
Management of Glacial Lakes Outburst Floods (GLOF) of Hydroelectric Projects of NHPC Ltd.”
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National Hydroelectric Power Corporation (NHPC) Limited is the largest organization for hydropower development in India, with capabilities
to undertake all the activities from conceptualization to commissioning in relation to setting up of hydro projects. NHPC during execution
and maintenance of these hydro-power projects situated in remote and inaccessible locations faces many difficulties such as critical
geological conditions, extreme events like Glacial Lakes Outburst Floods (GLOF), etc. In this context, NHPC requested NRSC to provide
technical collaboration on monitoring, modeling and management of GLOF of Hydroelectric Projects of NHPC Ltd.

A collaborative project was formulated by NRSC addressing the requirements of NHPC on technical collaboration and capacity building to
NHPC on satellite data-based inventory, monitoring, prioritization and modeling of glacial lakes for 26 NHPC Operated basins. In addition,
the proposal also addresses to develop methodology for establish early warning system (jointly by NHPC and NRSC) and to establish early
warning system for 4 selected glacial lakes in 2 NHPC hydropower stations.

NRSC and NHPC signed a Memorandum of Understanding on 20-Mar-2024 for the new project titled Technical Collaboration and Capacity
Building on Monitoring, Modeling and Management of Glacial Lakes Outburst Floods (GLOF) of Hydroelectric Projects of NHPC Ltd.
addressing the above mentioned needs.

~

| ; = Monitoring, Modeling and Management of Glacial
Lakes Outburst Floods (GLOF) of Hydroelectric Projects
of NHPC Ltd.
MoU Signing

National Remot Centre (NRSC)
&
NHPC Ltd. -

70
| 20 March 2024

FEET 19 TR E1&R & g\ NHPC aﬁ"{NRSC%aﬁ\W&q‘r%maa YIS digH, ﬁé&ﬁﬁ QT-TWQ'HF?T
Dr. Prakash Chauhan, Director, NRSC with officials of NHPC and NRSC during signing of MoU
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One year global composite of Chlorophyll-a Concentration retrieved using EOS06 OCM starting from April 2023 to March 2024.

. EOS06-SCAT Wind Energy (W/m?) - 2023
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