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Greetings to all the readers of Pixel to People.

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

| am happy to share that the second S/Ka band antenna has
been operationalised, S/X band antenna passed the T&E phase
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and is ready for operations. Another 2.7 m antenna is under
installation at Bhutan under the India-Bhutan collaboration programme.
The data reception stations received 13878 passes with greater than
99.9% efficiency of antennae stations and generated more than 5.25
lakh products, of which 1.32 lakhs products were disseminated through
Bhuvan NOEDA and 0.84 lakhs through NDC during the first half of 2022.
The Bhoonidhi Vista portal is inaugurated by Chairman, ISRO/Secretary
DOS, is currently geared up for visualisation of satellite data on the same
day which will facilitate the users to browse the data in full resolution
within 2-3 hours of data acquisition. RISAT-1A SAR data is now available
through Bhoonidhi Vista for full resolution visualisation.

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

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

We are making continuous efforts to ensure the product quality through
adopting the state of the art technologies and conduct of surveillance
audits and NRSC is prepared to take up more challenges in the days
ahead.

Dr. Prakash Chauhan, Director, NRSC




faa

Pixel 2 People
feerr 9t index
;T‘ﬁi‘ f&<eor Description ;,1;? e?\th;
2022 % qoAE foefa iR femredt 9% & SfeRYT W EEH T
] - TE o o, M o, & At giten, o et @, 6 a5, S E-ssgast, RE 03
Temperature Anomaly in 2022 and it’s effect on Himalayan Snow Cover
- Sai Krishna C, Gopi P V Madhavi Supriya, B Simhadri Rao, PV Raju, VV Rao, RSA
TS H g F TS ST MU & H U SR SHe
» - ST W, e kA, deg o, ememe | 0
Satellite-based assessment of paddy stubble burnt areas in Punjab
- Bhavana Sahay, Abhishek Chakraborty, CS Murthy, RSA
A 3= fa¥eT 3 St 3R FHW Ifg F1 ST A g FT iRt FEEAT F TfAw T
3 - 31 TIERER, STRt-afeoT 09
Spatial Inventory of Agroforestry Resources using Very High-Resolution Satellite Images and Al
- Team Agroforestry, RC-South
4 | TIHSIT ST % fou quA SR S o wHRT - % TS, HTA. et 17, Sft R e, wew ok g 4y
Integration of UAV and loT for Atmospheric Applications - K. Rajesh, Ch. Laxma Reddy, G. Vara Prasad, AS&DMA
5 | Yo e # R WY o 5w - A T, EdEE | g
Remote Sensing of Algal Blooms : A case study - Neethu Chacko, RC-East
g | TSR T E% - @ e, Al o St .
Bhuvan-Aadhaar Seva Kendra - Team Bhuvan, BG&WSA
7 | WAy #1 wRe—fome S sisHr & JwRy i - JHSA FR, TR | 49
Mineralogy of Serenitatis and Nectaris basins of Moon - Prabhjot Kaur, RC-North
g | ffr emmsz - 3 i, S,
Bhoonidhi Updates - Team Bhoonidhi, DPA
g | TEeSE -3 g, At SR EAUEST | o
Bhuvan Updates - Team Bhuvan, BG&WSA
10 | MGEOS TR FaT 7.5M 3 37 s/x 5 fae - SR FALA, St A, THEIAR AR SETHY| ¢
New 7.5M Tri-axis S/X Band Antenna System at IMGEOS - R. Satyanarayana, G. Umadevi, SDR&ISA
g @t 331 F faveu & fou el Tewgd R 99 Swan & fawm & fou g @
11 - 3t frder AR, 379 areudt, SF S st 14, St diftae, et affy, Az 29
Development of Framework for generation of EO data and web applications for analysis of time series data
- T.P. Girish Kumar, Anju Bajpai, D.S. Prakasa Rao, G. Sreenivasan, A O Varghese, RC-Centra
19 e Te # a1g 1 FEAEE 3R - STTRTYT |, STHAT o, Tt GIT a7, TRCHT af
Mapping and Monitoring Flood Inundation in Godavari River - Aakash Mohan, Asiya Bequm, A.V. Suresh Babu, RSA
13 | v Publications 34
a ; Y ; )
|fea, 3 . 3R sreger, TR 7 11 HRaw-2022 3R 25 Ra<-2022 A HAS AR AR SR # 4R & roigd 3R AR o 1
P TANRYET &7 SRT foha | 04 .03.2022 Pl TAARYE BT SRT b |
Secretary, DOS and Chairman, ISRO visited NRSC on Sri Manoj Kumar Bharti, Ambassador of India to Indonesia & Timor
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Temperature Anomaly in 2022 and it’s effect on Himalayan,
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According to reports by India Meteorological Department (IMD),
the average temperatures observed pan-India for April 2022 was
35.05 degrees, which was the fourth highest in 122 years. The
high temperatures in March and April (2022), were attributed to
“continuously scanty rainfall activity”. Western Himalayas receive
snow fall from moisture carried by western disturbances. This
year (2022), North India witnessed six western disturbances, but
they were mostly feeble and moved across the higher parts of the
Himalayas.

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

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

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

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

forr 1.1: 2021 @R 2022 & #7d, 3Midl iR A 7L H e, Aderol, TafdbAar iR TR 9f= # fRA-mavor e @ wrfoefietar |
AT 1:2022 # SCA A€l 2021 & ol H 31 21
Figure1.1: Snowcover Area dynamics in Jhelum, Sutlej, Alaknanda and Teesta basins in March, April and May months of 2021 and 2022.
SCA in Mar 2022 is higher compared to that in Mar 2021.
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than in 2021, particularly in lower elevations of basins of Indus
and Ganga river systems. Figure-1.4b and 1.4d indicate higher
snowmelt rates in higher elevations in April 2022 than in 2021.
Accelerated snowmelt in March month resulted in absence of SCA
at lower elevations.

Figure-1.5 shows the percentage changes in estimated weekly
snowmelt runoff volumes, which increased from first week to
fourth week of March, reducing gradually by third week of May.

frm1.2; § S<Iel-2 IgaviHHT IuaHRer (MSI) FCC (SWIR, NIR 3iR ¥$ o9el) <=iiar & foh 17 A, 27 A, 11 afiar oiR 26 sl 2021 @1 Wefda ariar
R AR IR & e Rl # 9% ¥ @@ &3 H 98d Uy Y (S| W) 3R 2022 (f=F W)
Figure1.2: Sentinel-2 Multispectral Instrument (MSI) FCC (SWIR, NIR and Red channels) images showing snow cover area variations in parts of Bhagirathi
basin on corresponding dates of 17" Mar, 27" Mar, 11" Apr and 26" Apr of 2021 (Top row) and 2022 (Bottom row).
Rwpoft: 17 @ 2022 1 17 w7 2021 &1 o= H A SCA 2, STafd SCA, 26 3Biel 2022 &1 T #, 26 19T 2022 ST SCA | HH | A/ 2022 &1
AT T Soa AU 3R A9 & 3fd A SR ulRerd fAe iR 9= dq9M & HROT, 9% $ ARV &3 BT &RT ol 81 747 2 |

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

fera1.3; AWS IMD ®eii 5 71 & gER Ugars 9§ 2022 3 Slel IR # A, ST 3R SFEAART § ArdHE J R Sifded feemr B
Figure1.3: AWS IMD stations show temperatures over Gulmarg, Pahalgam and Anantnag in Jhelum basin as consistently higher in 2022,
from second fortnight of March.
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Figure 1.4a-d: Percentage (%) change in monthly spatial snowmelt rate between March and April, 2021 and 2022 in Indus and Ganga Basins.
Note: Negative % change is noticed in the low elevation regions where snow cover is present in 2021 but absent in 2022.

1.5 3o, |aerel (Riyg =<1 gome), (T & Tomedt) SR AR (FEIgS T vonel) & wiedl # AR IRE & |1y SIgATG AT d
& e @1 7 frerar # afoRra aRad | IR IR @1 A | e, Adelel AR sdd-ar 'l # fFHurd @ " 7 iy e W 2
Figure1.5: Percent change in estimated weekly snowmelt volume variations at the basins of Jhelum (Indus river system), Sutlej (Indus river system),

Alaknanda (Ganga river system) and Teesta (Brahmaputra river system). The increase in snowmelt volume is more pronounced in Jhelum, Sutlej &
Alaknanda basins in comparison with Teesta basin.
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| | Satellite-b d assessment of paddy stubble burnt areas in Punjab

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

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

Burnt area assessment is fairly well understood and quantified
using standard methods from optical remote sensing datasets
covering Short Wave Infra Red (SWIR) and Near Infra Red (NIR)
regions. However, the requirement is of daily/real time assessment
of the area burnt and its progression. Near real time satellite based
detection of active fire locations is being done from MODIS and
Suomi-NPP VIIRS, and is available on ISRO’s geo-portal Bhuvan.
However, these observations are only indicative of stubble burning
fires, and do not quantify the actual burnt area. Hence, in the
present study, a field-level quantification of the actual burnt areas
and its weekly/fortnightly progression has been done in Punjab for
2021-22 kharif season.
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Figure 2.1: Agricultural fires & smoke seen from Sentinel-2

o/ 2.2; 5@ g &F # WA & AAET & fou SRt
Figure 2.2: Methodology for mapping the progression of burnt areas
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The state of Punjab contributes about 60% of the wheat and 40%
of the rice to the central pool. The cropping intensity is high at
190%. Paddy is the dominating kharif crop, occupying about
89% of the kharif cropped area. The total area under rice crop in
Punjab for 2021 kharif season was mapped using 12-day interval
Sentinel-1 VH datasets of 10 m resolution. The period May 15 to
Sep 15 covers the full kharif rice season in the state - from field
preparation and transplantation to senescence and harvesting.
The unique temporal backscatter response of the rice crop was
used to delineate the kharif rice pixels using decision rule based
classification.

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

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

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

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

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

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

AL 3T SIS AT
Mid Infrared Burn Index (MIRBI)

ARt -1 f&FH=T SaeTT FaPich BT Je=rieh-1  Table-1 Different burn indices evaluated

Jahich Index At Equation

MIRBI = 10*SWIR2-9.8*SWIR1 + 2)

Normalized Difference Vegetation Index (NDVI)

FHAFT SR TH FEFF NDMI = (NIR = SWIR1)/(NIR + SWIRT
Normalized Difference Moisture Index (NDMI) ( 5 VIR +5 )
GH=ARd Sae- 3T = -

Normalized Burn Ratio (NBR) NBR = (NIR -~ SWIRZ/(NIR + SWIR2)
HATEI A AL d Yol

NDVI = (NIR - R)/(NIR + R)

9@ &7 gEdi Burn Area Index (BAI)

BAl = 1/[(0.1-R)2 + (0.06 - NIR)2]
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e 2.3: STel gU &3 &1 WEIfcr fa=aTd §Y MIRBI T Tfifshar
Figure 2.3: Temporal response of MIRBI showing burnt
area progression

o 2-4: SIS TU &F F WA (T STFR F TR 37d, 2021)
Figure 2.4: Burnt area progression (mid-Oct to Nov end, 2021)

11 wxadt, 2022 I 7eded, TR gRT 4R

¥ oge 3R 4o fAa! yiereber &1
foreeT &1 e fepar T | s sremer, g9 gt
Bhoonidhi VISTA was released by 11 e, 2022 ot
Chairman, ISRO on 11 February, 2022 Bhuvan Lite and Bhuvan Wiki Applications

were released by Chairman, ISRO on
11" February, 2022

TUE-8 UCIHT BT IGETC 3fede], SHRI g STeT Hex IR @1 IgeTed 25 BRe,
25 wrast, 2022 &1 foar @ | 2022 &1 37eme], SERT gRT fowar T
AS - 8 Antenna was inaugurated by

Data Centre extension was inaugurated by
Chairman, ISRO on 25" February, 2022 Chairman, ISRO on 25" February, 2022

WII,WJWWW
a7 T IGETCH 37T, TAI
R 11 e, 2022 &1 fowan
7| =RO7 II, SfRIETT SiR S
HU% AT B IS 374,
TR g1 11 mRad, 2022

o1 forar 4T |
Phase Il, Training &
Outreach building was
inaugurated by Chairman,
ISRO on 11" February,
2022
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Spatial inventory of agroforestry resources using VHR

IR AT &9 % U wge iR 73] Tt yonfedr § st
TeeR aEfal ® SHgeR TS0l a7 ST © 1 ge,
TR T F et A (@Iudh) st ST Teer <9 e,
O FEATAT H B AT AISE € | A SEE THSTNTEET
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Fedm FEHT F Ted TIANUTH N fewfed fEar m g,
s awa & Ay Foffufs ot § 0 38 fofay
AT A B UG fRAT AT T STATT FOWHE 3T
6 WA e 5ot i 3u% wifis foemr & fou #fy
et A TR FET A7) g &6 % BY B 4NArS 3
T (FATeT), AR (@), TgAR (&Ramm), For G,
ST, STRETE (3TEH) &I T T 9T |

T AT G H FaAfd T5F 57 9 F TEA ¥ HEHER
FAfF AT (1,767 T) AT &1 T TR & 91 U
it Mg oft | fafi=r et g, TGT-3THT Ug, o & ATl
31 T R T o &1 FoR FH a1 Tg-git F Herer T
AW M 1 T T T fEew ST & fou g o
Elte) Aee & fawm g e 91 30% 3T & fou S
12,628 HUHNNUT fama ey ok Tafyd oo Sfreor T
(256 x 256 Iq®) I TAYA 3R Aeod AMRd U wies
@S YT # daR R T

TSHE 3 & T qE-AfE, g4 3R W eTfhieR &
Y FACIIHT @ eang (T 74 fFeees fou
e T T H g Sfed & SqE 9y TeE 5,
ITEHT AR (T, TRES) AR afvsasd JeRmoT (i,
g 3Mfe), S & aTel 3= U3 3N T W ST - 37T U5
U & T1Y AUHAIRTT ST HT IUAM FF TMF & F e
U U 9| A F FoATIT HIrwdT 91.73 9 97.96% & & of,
S duaeReg e & Fie & fou e Aee & o
YT T TUNAT €1 F AEH ST F G F SR W
9-15 TGHYUGHT T & WY AT FMA el AHET W 95
F fou e & T3 1 1:10,000 THe (HISET BT SqH)
T FSEet g 3T gff FEX AEfE & O UEigd (R
T R F AR SR g STA A #@ S 83.14
T 93.26% & T |

FAfaw Tsg® 2o 5o § (14 9M) & fou twied F arfe
9y ST Yot & T B 3.1 F Suitar w21 e e
fafer R & gemmor & Oy fafay Ffa ot sonfear @
Yt #3281 50 ¥ e T & F ot & f&fe gent
FT Tl ST ©1 3 YR, fafuer T e sonfear
T o e & dmfes &7 &1 o uw-faee e 2
FIHT AR T S FOSAH aH & qre-are RIS 3R ga
S ANER AN F gt 56T ®7 F #1 S ¢ $q@ Hisger
A i sofed F-aT-adT o g 21 EEd o
T YE JATE 47 494 TG IR, WIS qH &F 2.85 HE

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

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

Convolutional Neural Networks (CNN) with U-Net and ResNet
architecture, pre-trained with ImageNet data, was used for
semantic segmentation. Major tree components of agroforestry
systems viz., horticulture plantations (mango, coconut) and
commercial plantations (coffee, tea etc.), other trees outside
forest and individual trees on farmland were spatially derived
using VHRS data with DL. Validation accuracies of the model
ranged from 91.73 to 97.96% indicating good performance of DL
model for classification of VHRS images. Outputs of DL have been
integrated with harmonized Land Use Land Cover map at 1:10,000
scale (existing Legacy database) to arrive at final agroforestry map
with 9-15 LULC classes depending on diversity of agroforestry
systems. Accuracy of agroforestry-based land use map ranged
from 83.14 t0 93.26%.

Integrated Agroforestry land use systems map for Hassan district
in Karnataka state (with 14 classes) is depicted in Fig. 3.1. Hassan
district represents diverse agroforestry systems with wide variety
of plantations. The district already has a significant presence
of various components of agroforestry in the district. Thus,
different agroforestry systems cumulatively account for almost
one-third of Geographical Area of the district. Both commercial
plantations like coffee and tea as well as horticulture plantations
like coconut and arecanut is predominantly cultivated in the
district. Major agroforestry systems existing can be summarized
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as agri-silviculture, silvi-pastures. Net Sown Area of Hassan was
estimated to be 4.94 lakh ha with Crop Land Area 2.85 Lakh ha,
Coconut Plantations 1.29 Lakh ha, Coffee Plantation 0.67 lakh ha
and Tea plantations 420 ha, Other Agriculture plantation 2607 ha,
other tree components 9671 ha & Grasslands 24670 ha.

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

fera 3.1: drgmemew fdal &R onféfhfae Seferciadaiia & IUANT avd gV g f5er, diced &1 FHREre! i ST yorel amfrs
Figure 3.1. Integrated Agroforestry land use systems map for Hassan district, Karnataka using VHRS images and Al techniques

qr3ashA Course Title

1 yaTiad FTRTET UTeeTh JTTTRE & feder 2022 dh

The proposed training courses from August to December 2022
Jafy

PIRIhH
Schedule

yereror AreH
Mode of Training

Duration

1 Microwave Remote Sensing Applications 5 days A, i Physical
qh A SHTEUd ) e
2 Open Source GIS 5 days Sept -9, 2022 Physical
-1 Rl 3R IR &1 U= Sent 12-
pt 12-23, 2022
g | (IeHUE & fore srgpfora) - 10 days & i
Introduction to Geospatial Technology & Applications Nov 21 — Dec 1. 2022 Physical
(Customised for BSF) ’
Sept 28-30, 2022 N
4 |99 Sdefledr 3 days & .
Bhuvan Overview Nov 9-11. 2022 Webinar
5 | IR WIS SR SALTH THABAT (0T & T SR | 54005 | oy 14-18, 2022 Hlfdi
Remote Sensing & GIS Technologies (Customised for NHP) Physical
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Integration of UAV and loT for Atmospheric Applicatiol
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3T forg (WA aft -2 3N Y ) afe S T9R SIS @ 39anT
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/ | | \
UAVs/Drones are versatile platforms for rapid data collection, with
miniaturized sensors, providing very high temporal and spatial
resolution. Internet of Things (loT) is a network of objects or sensors,
called as things, which are interconnected through communication
technologies for exchange of information to provide services. The
data from loT devices sensors is collected and further transmitted
to cloud through gateway using communication protocols like IEEE
802.11 (Wireless Fidelity-Wi-Fi), cellular networks (2G/3G/4G),
IEEE 802.15.1 (Bluetooth), SigFox, Narrowband Internet of Things
(NB-IoT) etc., for processing. The cloud is composed of storage
and processing that allows users to view, download or analyze the
data.

A portable 10T sensor module for measuring temporal data of
atmospheric parameters like PM2.5, PM10, CO,, CO, NH3,
barometric pressure, and temperature, along with spatial data
such as latitude, longitude, altitude, along with date and time
stamps has been designed and developed at NRSC and integrated
to Quadcopter UAV (Fig 4.1).

Raspberry Pi3, a single board computer with rich General-Purpose
Input/Output (GPIO) which can source both 5/3.3V and has multiple
interfaces like 12C and SPI - was selected as the central processing
unit for the design. The various sensors used in the loT Sensor
Module are - Particulate Matter sensor (SDS011), Carbon dioxide,
Carbon monoxide and Ammonia Sensor (MQ-135), Temperature
and Humidity Sensor (DHT22), and Pressure Sensor (BMP280),
as shown in Fig. 4.2. A 4G LTE modem, based on SIM7600El, was
integrated with Pi3 for accessing internet and GPS data.

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

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

R 4.1 gudt. W oW gen AL, Toew Wew
Fig. 4.1: 10T Sensor Module mounted on UAV

R 4.2; SN Haod Aega
Fig. 4.2: 1oT Sensor module
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downloaded from the cloud and also visualized through live charts
on ThingSpeak loT platform (Fig4.3). This sensor system can be
deployed at a stationary location or on an UAV for atmospheric
studies. The proposed system does not require WiFi modules or
base station on ground thus reducing the hardware complexity.

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

T 4.3) M E). Wewid W co, osd a1e
Fig. 4.3 CO, live chart on the loT platform

Jazisie 9gAT féas  International Moon Day

TFARUHH 7 20 ST, 2022 FT (LT F5H fCad Tk GORE & ¥ H 79 & U &g Tffara & Fars fomar| s garst
% fou emar foior FEdwA & 98 G & ®9 F Fe7 8 T 10 & BET F T & & B IMHS FA g JIAR AR WM / grEm
FITAITATG ST 1 TE | g =g feaq FARE § 30 Whol ® ST 200 SE 7 A AT 39 HrEwd . G =re,
feeTe, THeTRUTHT 3R T Uit ST FH & of 31T 3R SR (e arah) Yo S T

NRSC Celebrated International Moon Day on July 20, 2022 by organising a whole host of activities to mark the celebrations of the day. This
includes quiz and painting/drawing competitions covering the interest areas of the students of class 8th to 10th as a larger part of the capacity
building program for youngsters. A total about 200 students from 30 schools participated in the International moon day celebrations. This event
also marked with expert talks by Dr. Prakash Chauhan, Director NRSC and also by Sri Abhishek from National Geophysical Research Institute.
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Remote Sensing of Algal Blooms: A case study
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Algal bloom (AB) is a rapid increase or accumulation in the
population of algae, characterized by the blue-green water
coloration caused by algae’s pigments, that can cause serious
consequences to human health and aquatic biogeochemistry due
to the production of toxins. When the algal blooms occur, water
bodies often turn green, yellowish-brown, or red, as a result of
high density of algae pigmented cells, resulting in rapid depletion
of dissolved oxygen and ensuing death of aquatic organisms.
Given the detrimental effects of HABs, it is imperative to monitor
the outbreak of Algal blooms.

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

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

This case study demonstrates the use of NDCI to elucidate a
massive algal bloom burst Hussain Sagar. High resolution satellite
data can contribute to an improved understanding of the evolution
and distribution of algal cover. Regular monitoring allows a better

understanding of the algal bloom dynamics.
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Hyderabad during January 2022

Figure 5.1: Temporal evolution of the algal bloom using the normalized difference chlorophyll index (NDCI) from Sentinel-2 in Hussain Sagar Lake,
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06 JSTE 2022 FI a13H USRS, 3R RIST, IRA TWFR & &4 TR 57T N
Visit of Vice Admiral Adhir Arora, Chief Hydrographer to the Govt. of India on 06-July-2022
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Visit of Lt Gen Ajai Singh, AVSM, Commander in Chief, Andaman and Nicobar Command on 11-July-2022
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Bhuvan - Aadhaar Seva Kendra
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Unique Identification Authority of India (UIDAI) has approached
NRSC/ISRO to use Bhuvan portal for providing location based
services with navigation facility to reach the nearest enrolment/
update centre. A Memorandum of Understanding (MoU) for the
project has been signed between UIDAI and NRSC on 08th April,
2022. Broad objectives of the proposed project are Geo-tagging
of Aadhaar enrolment centres to provide navigational routes
for residents; Gap area analysis to establish Aadhaar centres
at underrepresented locations; Inspection portal for carrying
out regular statutory inspections of existing and new upcoming
enrolment centres to improve citizen centric services; regular MIS
reports to UIDAI for taking appropriate administrative actions.

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

I
Pixel 2 People

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

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

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

State-wise Aadhaar Seva Kendra: The module provides user
to filter the ASKs across the country based on state, district,
sub-district and type of centres. It also provides the number of
centres based on user selection

ferd 6.1: a7 @1 SRA TS - MR AT B
Figure 6.1: Landing Page of Bhuvan - Aadhaar Seva Kendra
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A 6.2: MR AAT D5 BT AHE gHHR0], et dal Alsa # faaxor va faem e & @y
Figure 6.2: Map Visualisation of Aadhaar Seva Kendra, along with details and directions in ‘Centres Nearby’ module

- R
4 N N
- NS /

22 JOTE 2022 F e TG TG 37T &9, JI-TASITHT T <

L Visit of Lt Gen Syed Ata Hasnain, Member-NDMA on 22-July-2022 )

1a Ve )
- L %

22 T 2022 T A 1. &. FERH, {5 goresr, sfafe fFum /53, 1o e, 390 / afE, faRe & &
Visit of Dr. K Kasturirangan, Hon. Distinguished Advisor, DOS/ISRO, Former Chairman, ISRO / Secretary, DOS on 22-July-2022

\




I
Pixel 2 People

7 Wisiefea o1 wfers-faare s dem @ dqeha dfaa

Mineralogy of Serenitatis and Nectaris basins of Moon~
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Reflectance measurements of the lunar surface in the Visible/
Near-Infrared (VNIR) region have greatly expanded the knowledge
about the mineral diversity and compositional history of the Moon.
Mare Nectaris on the lunar surface encompass a wide range of
basaltic compositions manifested in terms of variations in spectral
properties.Mare Nectaris is a multi-ring basin of 860 km diameter
centered at 16° S, 34° E. The estimated age of the Nectaris basin
is ~ 4.10 G.a. Mare Nectaris is older than Serenitatis and forms
the Nectarian period of the lunar chronostratigraphic system. Mare
Serenitatis (740-km diameter) basin located at 26°N, 18°E, is one
of the most prominent basalt-filled basins on the eastern near
side of the Moon. The study has utilized hyperspectral data from
Moon Mineralogy Mapper onboard Chandrayaan-1 to characterize
spectral diversity across the Mare basins, representing the net
effect of composition, maturity and contamination by the highland
materials.

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

A 7.4 AR 9 IEfed wd woR AaeRE @1 JorrAs @it
Figure 7.1: Comparative mineralogy of Mare Serenitatis and Mare Nectaris
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Bhoonidhi Updates 8
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Bhoonidhi is a web application providing seamless ordering and
dissemination of Open & Priced satellite data products through
various Interfaces to online users as per policy. The following
updates are brought out in Bhoonidhi portal:

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

® \jsualization of E0S-04 data in near real time and native
resolution for the data acquired daily in Bhoonidhi Vista

1. Surface Reflectance (SR) products availability:

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

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

2. Visualization of EOS-4 data in Bhoonidhi Vista
EO0S-04 is a C-band active radar mission launched as a follow-

on mission of Radar Imaging satellite-1 (RISAT-1), with similar
imaging modes viz., STRIPMAP, SCANSAR and SPOTLIGHT

fora 8.1: WA WETH IUE FANS g
Figure 8.1: Surface Reflectance products coverage view
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RS2A-L3 (DOP: 30/Mar/2020; Path/Row: 96/59)

T 8.2; 99 I STXBY 2016—2017 ® SR d97 919 TR ISAC 8 ST Bl S[$H ARIN UFHIM fa=ar J&T &
Figure 8.2: Web based interface showing time series animation of Landsat 8 data over Vena Dam during 2016-2017

RS2 AWIFS (DOP: 05/Feb/2020; Path/Row: 101/60)
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7

Hr o 8

i3 8.3 E0S-04 IcUTE Harsl I
Figure 8.3: E0S-04 products Coverage View

in order to provide continuity of services in microwave remote
sensing applications. In addition to the Hybrid polarimetry, Full
polarimetry imaging capability has been introduced in EOS-04.
Visualization of E0S-04 data in near real time and native resolution
for the data acquired daily is enabled in Bhoonidhi Vista with the
following features:

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

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

L S:;;:l/ AU (AFz{.e)s(osl;lll.tri&Z.) Bag(l;‘i»:?dth
Sportslilé?litn?HRS) 10 km Sirglri’ug:al, 1.0m*0.7m | 225 MHz
S(t;il_f{’ge;p 25km | 9% D 30 mep0m 75 Mz
sl\él:r?éuarp(gi{ss') o e 25m*80m 1875 Mz
a2 SO ngon s
Stri;‘ﬂ;';o('FP) fr?] Rl | 30m*4.0m | 37.5MHz

= 8.4: E0S-04 30T #re
Figure 8.4: E0S-04 Imaging modes
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Hdol 31USC 9
Bhuvan Updates

1) Bhuvan National Hydrology Project

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

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

2. Bhuvan — Water Body Information System

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

e 9.1: Y &1 Tl ST gawie
Figure 9.1: Soil Moisture Availability Index
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3 9.2; GA-U TSI HEHARYT Folad SHaTS
Figure 9.2: Open-Path Eddy Covariance Flux Dashboard

ITRI gRT IR HfSreror Hreichd (@IEdt) ISRO Structured Training Programme (STP)

TASTRUHHT 31T 27 S T 1 JOE 2022 F A “SFfaw MR & STIel-San AT & fou sfafke smfd e79e” W 13 31
TEAT-2022 T TASH AT AT 3 FRET BT 3LV STUHUHH, AfEH, 30T MRS AR, iR FAEH, ThaTd, TAE
G Id =A1ET, TS H ARAEE TR § TAT S, e SR T, FY @ R SR Sar g, ae Y, ST
SfET 9 FH & T IR AL A fafafat s I-sifedt & fou sfaky smfd sqe & fou smr 99r § vt 57
T STV 3R FF FT TR AT §

T FTRIOT N 3T AS-TET TR F AR FI MUST T H AR IR TS F IUAN K M AP R T T SuA
FH H Aog FAT 2| 9 WSwH § 15 TSI T, WARE & o 3o WAWOE T 9 AT Wewkt & 3eeT S YT Her,
feeTe, TIeTRUTH 3R Sffede SRe g 71 g9 (FaTfaT), FAA e, T SAer Y6 Wieon, 98 fiedt g R m

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

This training is intended to help senior - middle level scientists to use the gained expertise and knowledge in utilization of space based inputs
in disaster management. A total of 30 participants from 15 ISRO/DOS establishments attended the course. The course was inaugurated by Dr.
Prakash Chauhan, Director, NRSC and Lt. Gen. Syed Ata Hasnain (Retd.), Hon. Member, National Disaster Management Authority, New Delhi.
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National workshop on “Space based Information Support for Climate and Environment Studies”
July 18 — 19, 2022, New Delhi
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A two-day National workshop on “Space based Information Support for Climate and Environment Studies” under National Information
System for Climate Sciences (NICES) programme was inaugurated by Shri S. Somanath, Chairman, ISRO/Secretary DOS at New Delhi on
18 July 2022. Dr. R. Krishnan, Director, IITM Pune was the guest of honour for the programme. Inaugural ceremony also saw presence of
Scientific Secretary, ISRO, Mr. Shantanu Bhatwadekar, Director, NRSC, Dr. Prakash Chauhan and Deputy Director, ECSA, Dr. Rajashree V
Bothale. Indian climate research community provided key inputs for future NICES activities through more than 20 talks from the eminent
scientists. Around 120 participants from 45 institutes/organizations participated in the event.
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The talks were organized in four plenary sessions, where deliberations were held on climate and space-based observations and satellite
observations for climate change indicators. Expert talks on state of climate change over India, meteorological observations and space-
based climate observations were delivered. Other talks included land use/land cover changes, forest ecosystem, forest fire, water resource
dynamics, snow and glacier melt runoff, glacial lake outburst floods, Himalayan cryosphere, polar cryosphere, Himalayan geology, LST &
heat wave, aerosol variability, greenhouse gas variability, meteorological observations, atmospheric lightning, extreme climate events, ocean
climatic variables pertaining to Indian region, climate and environment studies over north-east regions of India. These sessions were chaired
by Shri Shantanu Bhatawdekar, Scientific Secretary, ISRO; Dr. Kalachand Sain, Director, Wadia Institute of Himalayan Geology, Dehradun;
Dr. Prakash Chauhan, Director, National Remote Sensing Centre, Hyderabad & Dr. A. K. Patra, Director, National Atmospheric Research
Laboratory, Gadanki.

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

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

Panel discussion at the end of the workshop saw the feedback and suggestions from the participants towards roadmap for future of NICES.

4 N N
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= 10.1; TEAT 0TI
Fig.10.1: Antenna System

| IMGEOS 9% =141 7-5M Br-31ed s/x ds Rreen
“ 7.5M Tri-axis S/X Band Antenna System at IMGEOS 1 0

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

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

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

e 10.2; gHTT 3Fer
Fig. 10.2: Tilt Axis
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Untilted :

(train angle) L1

Max El (Deg.) Az

(Deg.) Velocity
(withtilt) | (with tilt)
deg/sec | deg/sec

85.47 78.36 (-101.74) | 4.21 10.74 6.53

Az Velocity | in Vel.
(untilted) | (deg/sec)
deg/sec

(-
87.5 80.01(-101.63) | 6.83 19.48 12.65
88.04 | 80.92(-101.55) | 5.46 24.86 19.40

89.64 | 82.55 (78.58) | 6.51 135.39 128.88

f o eEeE (TEeN) F4T § THAE @ o 3TE &
M A T U3, Thade: 505 [ g 3 7.5 fRet
/ s @ 9w, feirer 9 195 felAws 71 sfor a8 W
fF 90 feilt =g urg & fou fevy g @i yEvamar o 2
THFT aeTd e § 6w o sEeie el 90 it e
TF & TE & IF e & Tl 8139 87 F 9 5 TS
¥ 6 T I (B SN WESd) Fel o 2

2-37ef1 ¥ & A uwk A9y Iy (7 oMt A9 F Wg o
a7ey) Srgeht, f-arefia somest § g9 dwr @ g2 R s A
F IMAG FH F, AT T ToRd 91 TE H1 AfeHan =1
T Tal o= & fou 83 f&ift (90-7) & U | qegER, Aed
3N Hefrd S/ FT STHR FA B ST, ST 9e § TIAT
Tfavfiodr 3R fasidl i @ud &1 F9 |

fafess o fafes 7@ Tof Fatst @ w4 & fou, & forr
TSI Foed & MR W, I9% 79 T T80 7 felt ot famr
feom % 3@ Tt | 39 M H Terad & U as S g
T AT G T F 1A o ore Afufa=ry & e &
fou 76 felt (90-2 @7 3147 gehra)) HT Iviles AT ST 2

Advantage in Azimuth velocity due to train axis:

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

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

The 7 deg wedge is oriented in Azimuth direction before each
pass, based on the Azimuth sector of the pass in order to get
the full coverage from horizon to horizon. The wedge has been
made programmable to aid the above-said movement. 76 deg (90
-2 (Train axis tilt)) is considered as threshold for computing the
optimum train axis orientation.
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07 ST 2022 I 4t 37T G EUwL, SISt THUHSE T A
Visit of Shri Anoop Singh, IFS, DG, FSI on 07-06-2022
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fa=m& Configuration 21t R, FEEIT ws Dual Shaped, Cassegrain feed
s & YR Type of mount 39 R ferer W ZAmg Elevation over Azimuth over Train
Jrgfer #Avft Frequency Range
T3 Wi X-Band Receive 7.910 8.5 GHz
g3 ST S-Band Rx. 2.210 2.3 GHz

®is ¢dfleher Feed Polarization

a7 tfwrEor (Rx): RHCP & LHCP
TF T % Rx RHCP & LHCP =13 I

ﬁ;}jg Data Reception (RX):
RHCP & LHCP simultaneous
Track Rx RHCP & LHCP selectable
221 Rx RHCP & LHCP T H19 ¢
w—ds Rx RHCP & LHCP === I
S-band Data Rx RHCP & LHCP simultaneous
Track Rx RHCP & LHCP selectable
SHIgere Demodulation 8PSK, QPSK, 0QPSK, UQPSK, BPSK
G/T dB/°K

g §% 8.0 GHz ™ X band at 8.0 GHz

31.50 7 5 UG W I8d, T AT 31.500r better at 50 EL, clear sky

g § 2.2 GHz S band at 2.2 GHz

16° a7 5° $UG W TR, WY HIT  16° or better at 5° EL, clear sky

S&X a5 fFm @7 S & X band Tracking mechanism

T =9 A1 7@ Single Channel Mono pulse

a7 T Data Rate

9fq = 600 THeTTITE 7 Up to 600 Mbps per channel

i Tdiewar  Pointing Accuracy

0.05 fg7t @ %7 Less than 0.05°

3fm wdhear Tracking Accuracy

0.025 et & #9  Less than 0.025°

o 314 Train axis

P AT 7 &t SR Sy F A W9 % STER

Tilt: Minimum of 7° & Programmable as per the trajectory

grga fa=mg  Drive configuration

feier 7 2 i, S SN I o7

Two motor in Azimuth, Elevation & Train axes

affieRed T am Maximum Tracking Velocity

AZ : 15Y%sec EL : 6%sec Train: 6%sec

31frpad Sfe T RO Maximum Tracking Acceleration

AZ : 6°/sec? EL : 3%/sec?  Train; 3°/sec?

Toff gafgeq e All subsystem Interfaces

TCP/IP

N\

T St fase aREs T & d8d IR eHys 6 °91él B feuee s oo @1 faseE
Release of Glacial Lake Atlas of Brahmaputra River Basin Prepared under National Hydrology Project

Glacial Atlas of Brahmaputra River Basin was formally released by Shri. Pankaj Kumar, Secretary, DOWR,
RD&GR, Ministry of Jal Shakti in the presence of Dr. Shantanu Bhatawdekar, Scientific Secretary/ISRO,
DOS & Dr. Prakash Chauhan, Director, NRSC on 05 July, 2022 through a Video Conference event. The
Brahmaputra basin glacial lake atlas depicts spatial distribution of 18,001 glacial lakes of size greater
than 0.25 ha mapped using high resolution Resourcesat-2 LISS4 MX satellite data of 2016-17 covering
geographical area of 3,99,833 sg.km. The atlas presents the details of glacial lakes in terms of area,
type and elevation and administrative unit wise
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11 Development of Framework for generation of EQ d
for analysis of time series data /

23T 3T FgF AU N § e s2va faene grer it
T I UMl F HH T 33T ST & U7 &HAT FH STAN
T 7, 3N Jee-FHiiod S & AN TeH F 2| 39 90
33T o Sa1 JE@er F fAveyuT UH SR <M S qate,
FY, Toarg 3Nfe T Fafd Foemett & FRewr § geras |

33T T G F T & fou s Hfgw & fou T
T fmar w2 e 2 & wee § unie Seftumug
T B 37 39 URANHT H gEST SEET ERSEN) &
3UA fomar T © S SAfie WET A ST & WeRw ud e
FT UF THE TH T FAT 2| ST FGF T2 F G g
T FT SR (-T0T 3w Sff-gideig g gufda),
PostgreSQL, GDAL, YAML, drag- T Xarray T 37am fRar w
2 3N 39 tfeasy & foem & fou e worE BHa,
AT, SEfEhe U6 SUguE &1 3T &y @ 81 qw
I Fg9 SIEI FT STTHSMEAT, S WAL 3.6+, PostgreSQL
9.6+, Xarray 3 GDAL Hfgd Sefya fmar war &4 PostgreSQL
HUF AHT a1 F IR UE YAML I HIse & Swam ¥
ST T T T & 2 A A, i e F
q AT fFAT ST B 1 SIFADT & ATC, ST FF H ST B
Fqen fFar S ¥ ST SR ¥ qo Sewe @ S
o MET B deol ST © SO Swdm 22 wgd g R
ST 21 e, YAML e wiEe & 3vam W fasl ® S
s % fou @t e 9 =eye faaw Fuifa @ 81 Sugw
I FA SedE S fafga fmar st €, @ fFar S e,
T U9 AT S ®, R T R s © (@ eravad
) IR foF W JeHIEIE SR shEA & w9 K fo@r s
21 ST SIS T T B9 FHTS =ROT, 3T URATT 3R
3 39 | 2 AT #1141 § femrar mr #1 siafe
F favem TaR a1 (W) % fou fawfad wwEr TR 2

SIAFT F TF 3T JoH FH & o0 a9 TS BHas,
HTML, STaTfehe @R Hiugug & SwM &%d g0 % o4
tfteayH fawftd fFar T € B 1.2 99 tfosy syamear

A 11.1: sfEen It iR SIIHHT STT FT STANT R gl STT Td
@ fmmor & foy S & ufthar yarg faewr & g garard
Figure 11.1: Flowchart showing process flow development of framework
for generation of EO data Cube using ArrayDB and indexing data

/, ‘
EO Data Cubes are new paradigm aiming to utilize the full potential
of EQ data by lowering the barriers caused by these Big data
challenges and providing access to large spatio-temporal data.
Analysis of this time series EO big data will provide information
which will help to solve problems related to environment,
agriculture, climate etc.

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

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

o 11.2: 2016-2017 & ERM d9T 9 TR ofsdie 8 el & 9HY
Sl G Sufdr 99 menRa $exvd
Fig. 11.2: Web based interface showing time series animation of Landsat

8 data over Vena Dam during 2016-2017
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ﬁ,wqw T 3T I <@, TS, FEH TeRed T to visualize, query and run custom algorithms over the available
@ oTufa I 21T O gafd 99 F2a s faftre oy & datasets in the datacube. Data pertaining to a certain area of
fosu o fmar ST ghar § 3R I [T B9 Temien o interest can be fetched for a specific duration and algorithms can
fFaT ST T 2 BT YER AEEd SR g9 ', - be applied on the retrieved data on the fly. The datacube framework
UE g M 374 & fou frd o dw offe & Rl of thus developed is ready for ingesting of any ARD satellite data of
TSNS 3T 221 1 OIS T & 5T TR ¢ any sensor/mission for further use by the geospatial community.

a A

THUAG1-3 Therar fear SLV-3 Success Day

TFRUEH § THUGH-3 & Fhadl fGaq & Udefdd T2 & 3ueed # 18 3R 19 S 2022 T SH-JUS: FAHA ST fFmar
2| TEUoHl-3 & HY Ifedl W 3Ry (S I fRe) AeEe Fevil 3N 39 W W 9T ¥ § a9 T AT tod gwedr
Fr FECA T Afedr gt T wot ok e wet & sE & fou d@at. oF faee wweed, TG e, dem § yefefa
forar T

THIRTEH/qY AlaEe e aeT “ofedl W efaRer Rgd faf= oiaRe waqw 9 & wise, SR Hise, @san-1 iR 2 fm
Yeuid, He S e (qHein) fHeeeeT Aise iR SuE S YA & Uy, I f¥7er SqEeM ue Sfrenr uhue (Eeigend),
fSrer foren faam o .92 Jead (@ B TSl We Jadd) o1 Sl fGum, soaeied 3R TR 397, ToT JER
F Tedmm F 18 3R 19 o1 2022 F TITRUGHT /38U g0 YA &y T

Tt &t T foR TURed H ST 34 o & SH a9 30 A1 IT-eeldE & SSIaiT Hios @ SE A T I Hed JeuHr #
FAGIFA (AT | ST I2TF BEI I AR O SR AT & (ST ST STAMMT & &7 F Teaed v iR forferd e of o

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

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

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

T T G wE War § 9t auf 3 A6 | g & AN A
A T T IO 2022 H, 3qF TROTHEET MeEd Tot H
1 3T T2 | 3T & 37T Jaod Heradl Hrdsd (STuHugd) &
el & ¥ § THARUTH SR 41¢ & Irdfgd q9F § AT o
R 1 FW IE A T 14 o 31 o 2022 9%
TG N 0T H & (6T Teredl Tod-TH THusTR 3N ifeso
JooRe SIET 1 TS A T 3 e afas g9g
T g & T99 TSF AN P AT TS FErrdr TSl @i
e[ fou )

T 2022 | SHY & HIEHGd STUE RISAT-1A T FRT0T, 99 &
¥ T & TEFET 3R R # e ¥ U Aeequl #em 2
THT T & THANUH 3@ (3o 2022) &1 UM, aQ-7d
3T AT F el & ® F fRAT ST 2 39E ST, R
9T H THSANUH 3N HRUE 21 & S TUE %1 30AM, 91
F feafa # fRaR Rt ok A 1figea & ST{ER emavas
AT ey & fou fEr srar g1 gestie SEd 3T
SIET & FOMEl, WA a8 FHE N e & fou suw
221 % foU RISAT-1A T Y9@ e & |

=

121 ¥ 31y 0T & 9 3R ufv=m et ot & FHe
¥ gad 3R Mol T F G & AW F RISAT-1 MRS 22T
F1 U B fFvSwr ¥9 3= g SWE 29 | wA
% U 3Td T yer A & g AT w4 fow 1224
YIS TS & e UF Y 59 Md & 357 fa¥eT eifedo
AL I WFN 9 g1 7 12.3 & =7 =g o1 fufq
T UIoTeRA IRASHT & Tfd v (@IUgd STIE §) &l fa@rar
21 124 § ToTH T59 § a] & %9 fewdi @ aviar g

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

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

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

frF 12.4; 916 & IR Fa AR M) T & WIH W 19 s
2022 BT IRS RISAT-1A & Uy A=
Figure 12.1: Sabari & Godavari river confluence captured from IRS
RISAT-1A on 19th July 2022 during the flood

A 122 19 TelTs 2022 BT NEWSAT SUIE 9 foram a1 HgR &bl Tia
(TSTHER, 3Ny Uy & UTH) &l 91
Figure 12.2: Flooded Maddur Lanka village (near Rajahmundry, Andhra
Pradesh) captured from NEWSAT satellite on 19th July 2022
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A 12.31 19 IS 2022 BT UITaRA URATSHT & AU (@Y T390) ©USH SWIE §RT U< AFRIH
Figure 12.3 Polavaram project surroundings (Andhra Pradesh) captured by Pleiades satellite on 19th July 2022

o 12.4; 14 NS 2022 TP TSI 5T 3 HleiRaRd AR SR F @™ 7e 4 a8 &1 Rfd 31 faam arel d9feal tageR &1 dféra gea
Figure 12.4: Synoptic view of Sentinel SAR showing high flood situation in Godavari river from Kaleshwaram & downstream in Telangana state as on 14th July 2022
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30-06-2022 I TASTRUHHT T <R T 3R 3 T AVTeq07 Frfehmy (THEITT)-2022
& WAMirEt & fou “ever Teq SR a9 FEAT W UF A @ e §, 3%
AT A ARG & Y TG STAY WR SHGH Aee (TIEIETA) g &
o ATl S G H GE 39T UG SEY W Sl dstie (TEET) &
FHES, o FaTE AN Tood & an § SHSR Td S 81 2R & X, a1 /

HRTFRIerh (3MgelT), LT ATYST TiAfhaT 961 (@TSI3RUE) &I Q=T ]

Visit of Inspector General (IG), National Disaster Response Force (NDRF)
Tz g oo, Ay, qe e (TEst), T e Sfdihar 9 (TTSNuE)

THATT, TAAG, GG / g 3¢ Tfed T F667 Terd Te & aarEd ©
TEfrar & T o v w7 § fffq tERT-wISteRuE e & an § wevi far
T | STEUASHERNTY, Sar HX, UAAT iR usiieruy giawm o off < fomar

Shri.Narendra Singh Bundela, IPS, Inspector General (IG), National Disaster Response
Force (NDRF) has visited NRSC on 30.06.2022 and delivered a lecture on “Disaster
Relief & Rescue Operations” for the participants of ISRO Structured Training Programme
(STP)-2022. Later on, He has visited National Database for Emergency Management
(NDEM) facility along with his senior colleagues. The main aim of his visit is to have the
information about the functioning, information flow and operations of National Database
for Emergency Management (NDEM). During the visit, presentations were made on
Disaster Management Support Group activities including Floods/Cyclones, Forest Fires,
Landslides/Earthquakes etc., and demonstration was given customized NDEM-NDRF
portal. Facility visit was also made to IMGEQS, Data Centre, Antenna, and AGEOS facility.
>
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AT B qR ST {6 028 U + gHges, Siei), 08 BRaR) 2022 §RT <@l AT ©
“Statue of Equality” as viewed by C2S PAN+Mx, DOP, 08 Feb. 2022
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04 S[eT 2022 i 4t Bew e wEd, 7d gEas, SWEs g e
Visit of Shri Trivendra Singh Rawat, Former CM, Uttarakhand on 04-July- 2022
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