Introducing the Indian-French TRISHNA mission for
high resolution SST observations in coastal ocean
and continental waters




TRISHNA

TRISHNA mission (Thermal infraRed Imaging Satellite for High-
resolution Natural resource Assessment) : a cooperation between
the French (CNES) and Indian (ISRO) space agencies

[ Focus on ecosystem stress and water use + coastal &
inland waters
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Objectives

® primary scientific objectives of the mission : provide high-quality imagery of
vegetation, snow, ice and sea surface temperature and albedo

® ecosystem stress and water use : help land managers and policymakers make
informed decisions about natural resources and the environment on the seasonal
scale and to evaluate allocation between irrigation activities and hydrology of
groundwater and rivers => to estimate water budgets and to warn about
water stress

® Monitoring coastal and continental waters

TRISHNA mission (launch end of 2024) is a precursor of the LSTM (Land Surface

.,
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The specificities of the TRISHNA mission

@® measure the optical and thermal spectra emitted and reflected by the Earth from a
low-altitude Sun synchronous orbit

® Instruments :
O 1 visible, near infrared and short wave infrared instrument (VSWIR):

B 5 spectral bands in the VNIR region (blue, green, red, NIR, Water vapor)
B 2 spectral bands in the SWIR region (Cirrus, SWIR)
O 1 TIR instrument: 4 spectral bands (TIR1 to TIR4)

® swath with a width of 1026 km

® Revisit : ~ 3 days (3 at equator to 6 acquisitions at 60-degree latitude for each 8-
day cycle)

@® Spatial resolution :
O B57m for nadir observations for continental surface and coastal areas
O Other surfaces (deep oceans), ~ 1lkm
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Spectral bands

485 70 Detection of low clouds
555 70 Coastal, sediments, snow
670 60 Vegetation (LAI, fCOVER, NDVI, ...)
860 40 Vegetation (LAI, fCOVER, NDVI, ...)
\"/ 910 20 Water vapour content estimation
Cirrus 1380 30 Detection of thin cirrus clouds

AOD, snow/cloud discrimination, vgt stress, burnt
areas

Wavelength

TIR1 8.65 0.35 Temperature/emissivity separation
TIR 2 9.0 0.35 Temperature/emissivity separation
TIR 3 10.6 0.7 Split-window

TIR 4 11.6 1.0 Split-window
Source: TRISHNA SMRD V3.0
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Coverage and revisit

Full Resolutio

N B Reduced
Resolution

Number of
GCCESSES N

8 days

TRISHNA full resolution data coverage 20W 0 20€ 40 60 80

(in green) . ..
All continental land surfaces (including inland waters) TRISHNA geometrlc revisit

All coastal waters up to 100km from the shore frequency due to the overlap
Bathymetry > 250m between adiacent orbits

E. Autret Introducing the ISRO-CNES TRISHNA mission for high resolution SST observations in coastal ocean and continental waters



TRISHNAY2
~

Monitoring coastal waters, alluvial plains, shrinking sea ice, inland waters
and lakes from TRISHNA :

Coastal ocean

@® Large variations of SST in time and space due to intense exchanges
between Ocean, Atmosphere and Land

@® Coastal zones subject to local and remote forcings implying a wide range of
phenomena: fronts, eddies, horizontal currents, strong vertical velocities,
plumes, tides, waves, turbulence and mixing, stratification, ice formation.

® ~ 40% of the world’s population within 100 km of the coast. In many regions,
populations are exposed to a variety of natural hazards (e.g., extreme
weather, storm surges), to the effects of global climate change (e.g., sea
level rise), and to the impacts of human activities (e.qg., urbanisation,
modern agriculture, industrialization)

® Coastal marine ecosystems are rich and diverse, supporting much of the
commercial fisheries of the world.

aters
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Monitoring coastal waters, alluvial plains, shrinking sea ice, inland waters
and lakes from TRISHNA :

1 Scientific context
Inland waters and lakes

Alluvial plains

® Surface water
temperature a key water
quality parameter

_ , driving the ecological Temperature from Landsat
@® sustain Many Sservices, such as status of lakes 8, Simon, 2014, Prats, 2016

for instance pollution removal

@® strategic environments for
human settlement

@® Monitoring water

® crucial for the development of temperature is an
human society but the important issue,
hydrological and biological especially in the context
functioning of those of climate changes
environments is not well
described
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Monitoring coastal waters, alluvial plains, shrinking sea ice, inland waters
and lakes from TRISHNA :

1 Scientific questions

How to better assess the productivity and biodiversity of coastal and inland waters?
How such productivity and biodiversity are impacted by climate change?

How spatial variability of SST serves the mixing processes within the coastal areas?

How SST gradients influence winds and air-sea fluxes?

How SST and temperature over lakes form useful indexes to monitor climate change?
How sea ice melting processes in polar caps contribute to ongoing climate drift?

How SST is linked to biogeochemical cycles, biological activity and water quality?
How to develop strategic approaches of management for continental and coastal water
quality?

How continental waters are used for warning and monitoring water borne diseases?

How to estimate energy fluxes in alluvial plains, considering surface and groundwater flows
as well as their interaction with the vegetation ?

How to better understand the interactions between the water bodies (sea, river,
groundwater) in the estuarine and coastal zones ?
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Monitoring coastal waters, alluvial plains, shrinking sea ice, inland waters
and lakes from TRISHNA :

1 What TRISHNA brings

UHR observations that allow understanding, simulating and validating the
physical and biogeochemical processes involved at this scale clearly needed.

TRISHNA will monitor at fine scale the interactions between land and
coastal areas : estuaries, tidal zone, fresh groundwater discharges into the sea

Highlighting SST gradients at a few ten of meters will support

® a better understanding of the onset and entailment of air-sea fluxes and
winds at the benefit of a multi-scale characterization of the turbulence and
mixing processes in ocean, shoreline and coastline, including land/coast
interaction

@® a better understanding of the transport of biogeochemical constituents
and nutrients, the monitoring of the productivity and pollutants drift,
also the river discharges and fresh water resurgences
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TRISHNA science teams organization

Joint Science Team :

Joint Science Advisory group

il

use
Coastal and inland waters
Urban miicroclinnate monitoring
Solid Earth

Cryosphere
Atmnospihere

COoOO0O0OO

] CAL/VAL
Definition of the products

Ecosystermn stress and waterf

Organization :

1 French / Indian mirror
organization involving local
research entities

(1 Objectives: definition of the
expected variables and
associated precision,
products, algorithms,
cal/val strategy

€ joint Indo-french ATBDs

1 Synergies with
ECOSTRESS, SBG, LSTM
science teams
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Coastal and inland waters : Science team

Contact : emmanuelle.autret@ifremer.fr

Emmanuelle Autret
Stéphane Saux-Picart
Isabelle Dadou

Pieter Van Beek
Bertrand Chapron
Jean-Luc Redelsperger
Benoit Laignel
Abderrahim Jardani
Nicolas Flipo

Emmanuel Léger
Thierry Tormos
Vincent Rossi
Nathaniel Bensoussan
Louis Marié
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IFREMER-Univ. Brest-IRD-CNRS, LOPS / Satellite Interface Air Mer
Météo-France - CNRS, Centre d’Etudes en Météorologie Satellitaire
LEGOS, Univ. Toulouse

LEGOS, Univ. Toulouse

IFREMER-Univ. Brest-IRD-CNRS, LOPS / Satellite Interface Air Mer
IFREMER-Univ. Brest-IRD-CNRS, LOPS / Satellite Interface Air Mer
Morphodynamique Continentale et Cétiere (M2C), Univ. Rouen Normandie
Morphodynamique Continentale et Cétiere (M2C), Univ. Rouen Normandie

MINES ParisTech, PSL Université, Systemes Hydrologiques et Réservoirs,
Centre de Géosciences

Univ. Paris Saclay

OFB

MIO / OPLC-Océanographie Physique Littorale et Cétiere
MIO / OPLC-Océanographie Physique Littorale et Cétiere
IFREMER-Univ. Brest-IRD-CNRS, LOPS / Cétier
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OFFICE FRANCAIS
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Institut Méditerranéen
Océanologie
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1 ISRO/CNES cooperation, launch 2025, 5-year lifetime
] Scientific & operational applications
(] Focus on ecosystem stress and water use + coastal & inland

waters
] Global coverage
(14 TIR bands + 5 VNIR bands + 2 SWIR bands
] Revisit : 3 acquisitions at equator per 8 days period
761km-8day orbit reducing hot spot constraints in intertropical zone
(1 + 34° scan angle, 1030km swath

1 Nadir spatial resolution (VIS-NIR-SWIR-TIR): 57 m for continental and
coastal areas, binned at 1 km over open ocean

(1 Overpass time : 1 PM (LTDN)
1 NeDT 0.2K

1 Indo-French®™ Joint Science Team, synergies with ECOSTRESS, SBG,
LSTM science & application teams

(*) with other contributors Learn more about TRISHNA !
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] Free and open data policy for worldwide scientific community https://labo.obs-mip.fr/multitemp/trishna
https://trishna.cnes.fr/en
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