Indian Space Research Organization (ISR0O)- Science Highlights

SPACE SCIENCE WEEK 2023

Spring 2023 Meeting of the Discipline Committees of the Space Studies Board
Washington DC| March 28-30, 2023

= o
%‘\ﬁrﬁ ISrao
KRUNAL JOSHI

Counsellor, Space/ISRO Representative in USA
Embassy of India, Washington DC, USA


http://www.isro.gov.in/

India’s Accomplishments in Space
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The Legacy and Roadmap of the Space Science Programme
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Space Science Exp\‘oration of ISRO

Vision: Scientific Exploration of the Solar'gystenﬁ and beyond: Understanding how the Un‘l:verse

works; and use space for fundamental science experiments
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The ISRO / DOS Centres that Contribute to Space Sciences

Space Applications Centre (SAC),

Ahmedabad

* Planetary Geology

* Develops optical, infra-red and
hyper-spectral payloads for
planetary surface studies

Deliverables from centres /
laboratories

* Scientific payloads

e Theoretical models that
describe the processes
under study; algorithms to
delineate scientific
information from payloads

Physical Research Laboratory (PRL),

Ahmedabad

* Space & planetary science, atmospheric
science, astronomy & astrophysics

* Develops payloads for solar science,
planetary surface and atmospheric
science

National Atmospheric Research
Laboratory (NARL), Gadanki
 Atmospheric science

Vikram Sarabhai Space Centre (VSSC) &

Space Physics Laboratory (SPL), U R Rao Satellite Centre (URSC), Bangalore &

Thiruvananthapuram Laboratory for Electro Optical System (LEOS)

* Planetary, Space and Atmospheric Sciences  Indian Space Science Data « Astronomy, Solar physics, planetary science

* Develops of atmospheric and ionospheric Centre (ISSDC) - Develops astronomy payloads, planetary X-Ray
payloads for planetary science missions * Space Science Mission Data Fluorescence payloads

Archival, and Dissemination .

Optical and Seismology payloads
interface



Chandrayaan-1

Hydration signatures
on lunar surface and
exosphere
Evidences of recent
lunar volcanism
Interactions of solar
wind with the lunar
surface

Discovery of ion
populations in the
lunar wake region

Major S

cience Highlights from ISRO’s Science Missions
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Discovery of Ly-alpha
photons from a galaxy 9.3
billion years away

* Solving the puzzle of a
source bright in both UV
and IR-> discovery of a
hidden white dwarf

e Discovery of extended
emission (~3 times more)
in butterfly nebula

* FUV observation revealing
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e Hydration mapping on lunar
surface at extended IR
wavelength

e First-ever global mapping of
exospheric Ar-40, and global
surface distribution of Na

* Detection of trace elements
like Cr and Mn

~ » Highest resolution (~0.25 m)

camera for surface studies hot stars in Stephen’s

* Subsurface studies with SAR : quintet, complementing
l d ~ ' . JWST observations

* Exospheric neutral
composition

* Solar forcing on evening
side exosphere

* Coordinated
observations:
MAVEN/NASA

e Surface studies; polar
caps; imaging of Phobos
and Deimos




Upcoming Mission to Moon: Chandrayaan-3
. To study'the

Science Objective elemental con
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physical properties, seismicity &
A the vicinity of the landing site.

O Follow-on to Chandrayaan-2 to demonstrate
landing and roving on the lunar surface

O Lander, Rover with a Propulsion module.
0 Landing at Southern high latitudes on the Moon.
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Lunar Retroreflector
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First Indian observatory class mission for solar & heliospheric studies.
Mission planned life — 5-years.
Continuous observation of the sun from Earth-Sun Lagrange point L1

SCIENCE OBJECTIVES

%+ Understanding Coronal Heating and Solar
Wind Acceleration

% Understanding initiation Of Coronal Mass
Ejection (CMEs), flares and near-earth
Space weather

s Understand Coupling and Dynamics of the =
solar Atmosphere

++ To understand Solar wind

distribution and temperature mitad?;:ic
anisotropy.
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Upcoming Astronomy Mission: XPoSat (X-Ray Polarimeter Satellite)

* First dedicated satellite for Polarization measurement in
medium energy X-rays

e XPoSat will extend the range of X-ray polarization
measurement (8-30 keV) beyond IXPE (2-8 keV) range.

XPoSat deployed view

Major science goals:

* Pulse phase polarimetry of bright X-ray Pulsars

* Understanding emission mechanism from bright
Black hole sources.

Pt

Two payloads:
* POLIX : Polarimeter Instrument in X-rays

(8-30 keV)
e XSPECT : X-ray Spectrometer (1-15 keV)




400 km; >85 deg.
DISHA-H

. SOLAR FORCI

400 km; ~25 degr

Mission to Venus

Dual Aeronomy Mission-DISHA

Date — 1 October, 2014
Altitude — 66, sookm

Mars Lander Mission: Concept Stage




Illustrations of International Collaboration

observed the Martia
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AstroSat India’s first dedicated Space Astronomy Observatory

2000+ users from 54 countries

UVIT and SXT collaborated with CSA and University of
Leicester respectively
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local noon
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Martian exosphere
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Repository of the Space Science Data
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X Ray image of Supernova: Astrosat
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Glacier Velocities

India-US Space Cooperation:

Ecosystem Structure — Forest / Agriculture Combating climate change together

Biomass, Canopy, Climate Change Response,
Crop Monitoring Y

Land Surface Deformation, Volcanism -
Cryosphere- Ice/Glacier Dynamics, Stock
Coastal / Oceanography

Hazard Response — Flood, Landslide, Oil Spills,
Earthquake




ISRO’s Geo Platforms: Enabli

>> Navigate to Old Webs

© 2]
S’ Indian Geo-Platform of ISRO

Bhuvan - National Hydrology Project

Geospatial Hydro Products & Services

Features: Flood Early Warning | Evapotranspiration | Glacial Lakes | Snowmelt Runoff
; i ing | Irrigation |+ gical Drought Geop

ETESqU e isualize Urban Water Body Information System on Bhuvan Portal 1

Visualisation & Free Download

Visualize Forest Fire Regimes between 2003 and 2021 on Bhuvan Disaster Por

Collaborative applications - Platform to share your data and create governance applications

0 Bhuvan 2D (\ Bhuvan 3D *@ Bhuvan Lite - Open Data Archive (9\_ Climate & Environment
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Application Sectors
Collaborative applications - Platform to share your data and create governance applications
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Agriculture Water Forestry E- Governance

View the e-governance
applications and its resources

View the forestry applications
and its resources

View the water applications
and its resources

View the agriculture related
applications and its resources

@ vedassacgovin/en/home.html

https://bhuvan.nrsc.gov.in

National Remote Sensing Centre
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Wave based Renewable Energy
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Visualisation of Earth Observation Data and Archival System

Space Applications Centre, ISRO

Open Geospatial Consortium(0GC)
compliance in 2010

Announcements

Geospatial Drought Assessment Tool (Beta-version) (New)

Versatile viewing platform with
capabilities 2D/2.5D/3D.

Interactive thematic services as OGC

3D City Model and Rooftop Solar Potential

About Us ~

sDis

Atlas ~ Downloads site Map

Applications ~

Video - Global Solar Calculator (P4, Size:155 M8 Language: English)

Global Solar Calculator (Befa-version) (New)

Space based observation of Indian wetlands
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Satellite based geo-spatial
data Archival, Visualisation

Contact Us

and Analysis

Use of open-source and in-
house developed technologies

Platform for Big Data Analysis
and applications of Al in

India is blessed with an enormous diversity of wetiand ecosystems which play a critical role in regulating carbon and hydrological cycles, resilience in climate change and land degradation, water related disasters, nutrient cycling
local economy etc. The concem for conservation and management of wetlands is increasing all over the world including India, due to burgeoning population pressure and developmental activities. Therefore, Space Applications
Centre has carried out National wetiand inventory and assessment-2nd cycle under SARITA (SAtelite based River hydrological Techniques and Application) programme of SAC, funded by Department of Space. This National wetland
geo-database is developed using multi-date Resourcesat-2/2A, LISS-II datasets and with the support of many partner Institutions. Nation-wide mapping of wetiands at 1:50000 scale provides current status of wetiands, ts type.

various fields

extent, size, location, distribution, as well as decadal changes. Wetlands inventory statistics along with geospatial analysis has been brought out in the form of an atias itled “Space based observation of Indian wetiands

Services - Disaster Services, Special

Applications

https://vedas.sac.gov.in

Platform for Research &
training to Academia



Space is a common heritage of the humankind.
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