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{ Indian Space Programme: Dimensions ]

Vision: Harness space technology for national development, while pursuing space
science research and planetary exploration
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Indian Earth Observation Programme Wj :

3 m

Space Segment Ground Segment

8 Constellation of Satellites T + Data Acquisition & Processing
- o Land & Water » o Y * Data Products Generation
« Cartography *In-situ Observation Network

* Ocean, Weather & Climate g Earth : * Information Dissemination
Observations . >/

Institutional Linkages Space Applications

"« National Imperatives / tech. develop. |
*NR Management & Disaster Mgmt.

« Land-Ocean-Atm. Interactions

* Enabling Geospatial data & Appins.

* Ministries / Departments

» State Remote Sensing Centres
*Industry & Academia

« International Cooperation

= Ensuring Data Continuity for Operational Applications

= Augment space & ground segment with enhanced capabilities

= Periodic inventory of natural resources to enable SDI

= Advanced models to meet evolving needs of stakeholders.

= Information systems with decision tools & citizen centric services.
= Maximize outreach of space applications




CurrentOperationaRemote Sensing Capabilities ]

Natural Resources Inventory & Disaster Managen AThree tier imagirep:m 23m /5.8 m
RESOURCESAT&2A, HYSIS A Revisit Capability : 03 /11 /03¢

LargeScaleMapping, Infrastru. Plannin@&rtography ~ A2.5 m Stereo imaging
CARTOSAT, CARTOSAT(3) & 2S (4\n » A Submeter PAN and 1.5 m idpéictral

% Oceanography A Ocean color 360 m with 2 days revisit
APFZ, Ocean Stdierecast

OCEANSAZ ;SARAL SCATSAI A Ocean Altimetryré&ce Wind Vector
‘ Weather & Climate A6 channel Imagied8 images per day
A 19ChanneBounder Atm. Profiles

INSAT3D &3DR, MEGHA ROPIQUES ARadio Occultatibhumidity profiles




Remote Sensing Capabilities

Land & Water Resources, Cartography In-situ
RESOURCESAT-2/2A CARTOSAT- 1 CARTOSAT-2S
L = K 3 Tier imaging \
/‘.; | | « High resolution imaging
e - — « Stereo imaging
56 / 23 / 5.8 Meters 2.5 Meter - Stereo Sub- meter
» Ocean color
Weather & Climate < Clonnnyalimeliy
INSAT-3D & 3DR AEGHA-TROEIQUES « Ocean surface wind
6 Bands IMAGER K gzg:‘ettio“ * Profiles of atmosphere
& 19 Channel Sounder Atm. Profiles « Sea surface temperature
% 48 images per day Radio . Bai
TR T e idting Rain above the oceans
» Vertical humidity profile
Oceanography . ty_p
OCEANSAT-2 SARAL « All weather imaging
* Hyper-spectral imaging
Ocean Color Ocean Altimetry
360 m / 2 days
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Major Earth Observation Applications

~

Food Security a
ACrop Acreage and Production Estimation ,
ACrop condition assessment & yield modeling
Agricultural drought assessment
AHorticulture development
ASoil salinity and alkalinity mapping

e
n

Infrastructure Development Societal Empowerment
A Urban & Infrastructure development A Space Based Information Support for
A Rural road Connectivity Decentralized Planning
A Town / cities development plans A Land Resource mapping
A Urban sprawl studies A Sujala Participatory Watershed Project
\A Growth Centre analysis




Environment & Ecosystem
AForestcovermapping& Biodiversity
ASnow& Glacierstudies
ADesertificatio& Landdegradation
ANaturaResource€ensus
AGrasslandProductivity

Disaster Management
A Nearrealtimemonitoringof Flood

Ocean & Marine Resources
APotential fishing zone mapping
A Coastal zone mapping
ACoral reef mapping
AMonitoring of navigational channels
AOcean Primary Productivity
k,Z\Ocean State Forecast (OSF)

—r

Weather & Climate
A Space and Ground observations
A Essential Climate Variables
A Weather Forecasting & Cyclone
A Storm Surge Modeling
A Extended Range Monsoon Prediction
A Climate modelling

J




Governance Applications - Many Ministries 4,\

Continuous & Demand based Activities for Planning,

Monitoring & Evaluation and Decision Support s .60 mmistf/‘@

N\

= Support to Flagship Programmes
% SHC: Soil Health Card Scheme
% PMFBY : Improved Crop Insurance Services
» PMGSY : Better Utilization of Irrigation Potential
» AMRUT : Citizen friendly sustainable cities
» Swatch Bharat & Ganga Rejuvenation

o Clean India Mission

o National Mission for Clean Ganga

Integrated Geospatial portal
% Monitoring of Public Benefit & Rural Development bhuvan.nrsc.gov.in

Schemes
(MGNREGA, PMAY, IWMP, .....) :
%+ De-centralized Planning: Participatory planning PR ! fﬁ---;p'l

< Education and Health: Universal Access and Quality : & MGNREGA e,
9 » eo- > a rore

ya < Geotagged Assets on Bhuvan
28 i %

= Institutionalization / Internalization (20 Implemented)




Geospatial Technology for Development

National level Institutionalisation
Agriculture - Mahalanobis National Crop Forecast Center, MOA _,

o
S,
535

Water - India Water Resources Info. System ; MOWR 1‘ e

Forest - State of Forests in India : Biennial reports; MOEF CC (250K scale)

Ocean - INCOIS provides PFZ, Ocean State forecast, Tsunami .
warning and many more ...... MOES

2004-05

’b

National level Geospatial data usage o
Rural Development - Wastelands, Land use & Land Cover *
Ground Water, Rural Roads...... t:

Urban Development: NUIS, AMRUT, and Infrastructure Devt.
Land Resources - Watershed Development, National Landuse § =
Disaster Management - Floods, Cyclone, Landslides, Forest fire, %
Earth Quake, Drought......




Diversity of Indian Agriculture

Net Sown Area : 141 Mha (44 %)

Countries:

[ Amis Countries

Non-AMIS Countries

Net Irrigated Area . 66 Mha

India ranks second O
worldwide in farm output. GDP contribution ~ 13.7 %
Agriculture sector accounts <

13.7% of the GDP.

Employment Opportunity : 55%



Agriculture Applications (Operational @ MNCFC) /-

Crop Production Forecast- 8 Crops & Rabi Pulses

- L

o \ ; Food-grain availability & policy decisions on

' ‘ procurement & stock management. New Challenges

* Soil Health Card

* Crop Insurance

* Crop Intensifi-
cation

Pre-harvest Production Estimation Rice,
Wheat, Mustard, Sugarcane, Potato, Cotton,
Early January Sorghum, Jute, Pulses

Mid November

<

Working Towards 25 crops

Horticulture Mission (CHAMAN) Phase-1 is completed

5 7 crops A
Mid February Mid March 12 states
Rabi pulses : , 185 districts

Wheat

Mustard
Potato

Rabi rice

Rabi sorghum

Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May ot e
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_® " Village level crop
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* Imagery Date: 31 JAN 2016



National Hydrology Project (with MOWR)

gwﬂbﬁ\n

>> India-WRIS is being internalised to NWIC
O Hydro-Informatics

o Snow melt, Soll Moisture,
Evapotranspiration, Surface  Runoff,
Reservoir Inflows, Hydrological Drought

O Development of Spatial Flood Early Warning
for Godavari and Tapi

O GLOF Modelling for high risk lakes

O Real-time DSS for lIrrigation  Water
Management

O Hydro-conditioned DTM (ALTM and Satellite)
for Flood and GLOF modelling

O Capacity building for Central & State water
resources  departments  personnel (4
Trainings & 100 Officials/year)

O Web services through NWIC & Bhuvan

Satellite derived Products
of 01-April-2018




HimalayanSnowcover dynamics
2015001 = Longterm (2001-2018 SnowCoverfor North WesternHimalayarRegion
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Spatial distribution of Glacial Lakes (larger than 0.01 sg. km)
in Uttarakhand Himalaya
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Legend
Major Rivers

% Lake expansion Bhagirathi
® >100% Expansion Alaknanda
O  50-100% Expansion Mandakini
e <50% Expansion Yamuna
Elevation Gori Ganga
m aSIH‘ A m— Bhilanana
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— Tons
Low : 102

A total of 1392 glacial lakes (>500m 2) covering an area of 8.39

km?2 as per record of the year 2015 exist in Uttarakhand
Himalaya.

Analysis revealed that lakes have increased in areal extent (57%)
at the mean rate of 1.8% per year between 1994 and 2017.
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Altika Data for Inland Hydrology

Indian region of the Brahmaputra river along wHAIE&RAL Assessment of watkgvels foiUkal

tracks overlaid on RI$SAAdar image. . RN
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Ground Water Prospects and Sustainability 8

Bhuvan Bhujal on Geoportal _ ¢

4
S

Borewell Drilled

% “Depth- 900 Feet, Yield 3000 LPH

Ground Water Prospects
During the 2016 Drought Locations for recharge structures
season in Karnataka, Village
Level Satellte Data Derived l

inputs were used for siting Bore _ _
wells (About 100 wells drilled @ Hydro-geomorphological mapping
~85% Success rate) at village level , 3D aquifer mapping



Energy Management Information System - with NITI Aayog

= Atlases of solar, offshore wind ;| ™ =
& wave energy potential ! ;

= 72-Hour solar power forecast : P
developed 6Hrly interval | L S A=Y

= Roof-top SE potential §

* MobileApp for  assessing
location-specific Solar & Wind

Energy potential A L
s R R R AR ' Wind Energy potential

Win? Mifm!
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E \ f I:
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Solar Insolation (using VHRR data

(using Scattero meter data) of INSAT-3D/3DR)

Rooftop Solar PV Potential assessment - Ahmedabad

Lataude Ut @) wwn
p3.0267185 Om
Longaude »
725162915

Oetrct My Locaton  Caleutawe

Insolation and Temparture

VAN
iy

1 et wamtaton
@ Marrmn Tevgerane s Moassbsy bowswoe

“ Solar Calculator “ Android App

.
e



Time Lapsed Data Cube for
Large Scale Deforestation in Assam
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Arunachal Pradesh

Sonitpur District of Assam



NavlIC for Fishermen Community Wa;\

S Wo) Q © 3IE"d | 4:04

NavIC based Mobile App Features
* Location based information

Sj NAVIK iy

»Connected to NAVSHARE

# . 5 satellites connected @
16:04 HRS

* Maritime Intl. boundaries

. . . . INTERNATIONAL CRITICAL
* Online potential Fishing Zones BOUNDEES BOINT
 Weather & Sea State Alerts 3

i ‘ @-7 Yourare SAFE 16:04 HRS
’ - And within international boundary
@A
- /,/" "‘."" 4
oy ‘& Warning
MESSAGE FROM IRNSS-1G
feedbackm Identified User > VIEW

User upload Message decodes messages
msgtoweb  transmission  through msglD

Server to the satellite




INSAT - 3D & 3DR

B (July 2013 / Sep. 2016)

6 Channel IMAGER
Bands 1fm) Resolution

VIS (0.5B6.75) 1km
SWIR (1.55.70) 1 km
MIR (3-4.0) 4km
WV (6.59.1) 8km
TIR1 (10.211.3) 4km
TIR2 (11.8.2.5)

19 Channel SOUNDER

Observationat 15minute interval 48imagestay CentraWL : 0.696814.71um
AProvideopportunityo captureshodived cloud Visible: OneBand
processes SWIR Slxbands
_ _ MWIR FiveBands
AMorena of AMVY2030%) & 10% improvemeint LWIR: SeverBands
accuracy Resolutiontkm): 10X 10

AStructuralchangeswithin cycloneduring rapid
Intensificatiatagesrewelicaptured

ABetter estimationof cloud growth/decayand
Improvemenmtrainfaléstimation

40 profiles of Temp. (surface to 70 K
21 Profiles of Humid. (surface to 15
Integrated Ozone (Surface to kri2




Solar energy potential &H8ur forecast

¥ <1000 (Very Low)
' [
b l‘*;—-f* 100051500 (Low)
b
S P 150052000 (Moderate)
W A
WL 200052500 (High)

> 2500 (Very High)
L]

Continuous monitoring of Tropical Cyclones
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Improved Rainfall prediction

Spatial distribution of INSBD AOD
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TropicalCyclogenesis Predictiasing SCATSAT

Scatsal showing earliest detection of tropical cyclogenesis.

Mean Prediction Lead Time: 79 hours ( ~3 days in advance)

TC NADA TC KYANT

L A
d 2 445y o

Cyclone formation: Cyclone formation:

27 Nov 032 25 OCT 002
Cyclogenesis prediction: Cyclogenesis prediction:
30 NOV 002 18 OCT 142

Prediction lead time: Prediction lead time:

69 hours 144 hours

TC VARDAH TC MAARUTHA TC MORA

5 .—-..‘.pn’?. >

Cyclone formation: Cyclone formation: Cyclone formation:

08 DEC 002 15 APR 182 28 MAY 062
Cyclogenesis prediction: Cyclogenesis prediction: Cyclogenesis prediction:
05 DEC 032 14 APR 032 25MAY 032

Prediction lead time: Prediction lead time: Prediction lead time:

72 hours 38 hours 72 hours

- - - - -

SCATSAT surface winds (m/s)
2017-SEP6 00:33Z ME: 0.83
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Hurricane IRMA Observed by SCATSAT

SCATSAT surface winds (m/s)
2017-AUG-24 21:20 Z: MI: 0.38
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Life cycleof winds capturedby SCATSAduring Aug24to Sept 11, 2017




Aerosol Opilcal Depth (INSAT 3D) at 650nm [5.5UTC)

Animation of INSAT

—8— Aeronet

—&—— INSAT 3D

3D derived AOD from

Aerosal Optical Depth

05:30hrsto 09:30hrs
(UTC) on 1 January
2014,
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Time (Hours UTC)

I
9 95

Comparisorof AOD retrievedfrom INSAT
3D and AERONET with respectto time at
Jaipuron1 January2014

1Hrs

Aerosol Products from INSAT-3D Imager

December, 2016
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Mishra (2018), JGR Atmosphere ‘



Crop Residue/Stubble Burning

1. What Is Stubble Burning?

Stubble burning is, quite simply, the act of removing paddy crop residue
from the field to sow wheat. It’s usually required in areas that use the
‘combine harvesting’ method which leaves crop residue behind. Now,
what is combine harvesting?

Combines are machines that harvest, thresh i.e separate the grain, and
- also clean the separated grain, all at once. The problem, however, is that
Cro p resi due the machine doesn’t cut close enough to the ground, leaving stubble
burnin g events behind that the farmer has no use for. There is pressure on the farmer to
sow the next crop in time for it to achieve a full yield. The quickest and
cheapest solution, therefore, is to clear the field by burning the stubble.

‘ -
Sr 20 10ea.
N e




-,\ . mr ST .

III'S Dust Storm Over North India causmg very poor Air Quallty on October 29 201

JAM& ASHMIF |NSAT3D
' = Aerosol Optical Depth
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Dust Storm Emanatmg
from Pakistan
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TNN | Updated: Oct 29, 2017, 11:02 IST <N A- A+

HIGHLIGHTS

« Delhi’s air quality has so far
remained unaffected by stubble
burning in Punjab with the region

L, .v'" . instead getting easterly winds from
‘ - K 3 iohimaist
Layers \ & o / -~ J \, UP which have high moisture
- L " content

* Experts say the current

meteorological conditions are

Bahadumar m o5 R?IEDEB? ey likely to stay similar for the next

8 .
= :
: ‘ - bn oy - bjw A i few days which will see misty

conditions in the morning
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Show CPCB Station Data

Aerosol Optical Depth (A0OD)
(® INSATAODQF 10r2 ] X .
A dust storm was seen in satellite

images of INSAT-3D imager and MODIS-

(O INSAT AOD QF 1

O Hide ] e y " . .
<IN MAHENDRAGAR : : - P Aqua over north India, causing
Station Readings . . . .
e s _ worsening of air quality over Delhi and
IcK an rag in the ot area to zoom In Sunday, Oct 29, 19:59 . . .
1000 ssion-sevio 6408 sUrrounding  regions. High PM  10.0
E s values were reported by CPCB, New
° Delhi.
18:00 21:00 29. Oct 03:00 06:00 09:00 12:00 15:00 18:00 21:00

High PM 10.0 picked by CPCB station data, New D¢ Data: Air Quality Portal VEDAS of
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Impact of forest fires on the Air Quality idttarakhand State on
May 20-30,2018

concentration
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Forest Fire Affected area during May-30, 2018

Total fire affected area usingWiFSdata as on 29 May 2018

Conservative
estimate of fire
affected area is
around 690sgkm



