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What EO brings to Antarctica InSgnC

e Advances in satellite Earth Observation (EO) have enabled
comprehensive and continuous monitoring, and characterisation, of
Antarctica and the Southern Ocean.

e EO data products provide essential information to tackle the
scientific priorities of Antarctica InSync, including crucial spatial and
temporal context for in-situ campaigns and modelling.

e The wealth of EO data products enables scientific research priorities
to be addressed, such as understanding impacts of climate change
and variability across ice sheets, ice shelves, sea ice, ocean,
atmosphere and ecosystems, investigating trends, extremes and
feedbacks.
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EO Priorities for Antarctica InSync

1) Continue to improve satellite EO of Antarctica and the
Southern Ocean. @) ) e i)

Efforts should target; » ‘ =

« extending the observational record, e —_— @i
increasing range of measured variables, = q

« improve spatial and temporal resolution,

« quantify and reduce measurement uncertainties,

« increase data accessibility, and .

« create new satellite EO capabilities.

Anthropogenic signatures in
Antarctica: the race against
pollution and other pressures




EO Priorities for Antarctica InSync

2) Coordinate with fieldwork teams

EO and in-situ data together should form the core observational
baseline for InSync.

EO data provides valuable information on where to target in-situ
activities, such as key locations of change and regions where key
physical processes are exemplified. These regions could be
coordinated across Antarctic InSync science themes as
supersites.

In-situ cal/val is particularly important for new satellite missions,
for instance, European missions such as CRISTAL, ROSE-L, CIMR,
Harmony, BIOMASS.
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Figure: DRAFT: Schematic depicting coordination
between EO and in-situ observations for calibration and
validation. [New version of graphic to be produced
following feedback.]



EO Priorities for Antarctica InSync

2) Coordinate with fieldwork teams

Extract of table: In-situ datasets that are priorities

e In-situ observations are a critical resource for validation and for EO cal/val and product development:
calibration of EO data. Coordinate with fieldwork teams to maximise I LT Location Domain (ice
EO cal/val opportunities. Ideally, in-situ observations should be: e EEEEE},M,
o maintained for longer periods (i.e. years) to enable ongoing sea ice)

cal/val activities through multiple seasons. Sea Surface Salinity | SMOSand | T op | et ciose |
o coincident with satellite overpasses ]
o sample the small-scale variability within the satellite footprint.

Sea Surface are N Ocean
Temperature cn

e Request observations for the benefit of EO from planned

campaigns. For instance, relevant low-cost equipment could be
provided to ongoing/planned activities:
o corner reflectors or GNSS, ASD field spectrometers to R T Ocean
calibrate spectral reflectance or protocol for snow sampling, e
on-ice drifters, shipborne snow radar(s), ApRES to calibrate Ocean currents Alfmeter | Drftors, §-ADCP, Ocean
and validate ice shelf basal melting. B o

o  Table of requests for in-situ observations >

Ocean Colour, AOT, ’LC a SIS Southern Ocean Ocean
R_rs




EO Priorities for Antarctica InSync

3) Coordinating activities of space agencies and

commercial satellite operators:

e There is strong interest within the EO community and substantial .
scientific potential in high-resolution commercial data products. ~
Access to these data could be achieved through strengthened
collaboration with commercial providers and request for data for
high-interest events.
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4) Closer collaboration with modelling teams to ensure >
maximum use of EO data: ) e
e EO data provides crucial information for model initialization, I s e s

assimilation and validation.

e Improved process understanding, driven by analysis of EO data,
leads to improved representation of complex processes in models
and more accurate future projections.

teleconnections




EO Priorities for Antarctica InSync

5) EO-driven research projects

e EO datasets are now sufficiently long, detailed and varied across
multiple parameters that they can address research priorities
and stimulate scientific advances (Annex A).

e Annex of proposed research projects and links to working
groups (Annex B).

e A major advantage of EO data is that research can start prior to
the InSync observing period, link into the observing period, be
deployed at pan-Antarctic scale and extend to IPY.

6) Data Management Principles and Coordinating EO data
products across domains
- To enable the linkage of datasets across observation domains
EO data should be easily accessible, interoperable and analysis
ready.

Annex A: Satellite Earth Observation capabilities for Antarctica
and Southern Ocean
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Annex B: EO-led Smence Research Prlorltles

I|| the contaxl of the Antarc

Science Theme: Southern Ocean and Antarctic heat, freshwater, carbon and
other elements cycles and their response to climate change.




We welcome further input, feedback and refinement with the Antarctica InSync community
across all science themes.
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