
 

Sea-level monitoring satellite first results
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Copernicus Sentinel-6 sea-level anomaly data, overlaid on a map showing similar
products from all of the Copernicus altimetry missions: Jason-3, Sentinel-3A and
Sentinel-3B.The background image is a map of sea-level anomalies from satellite
altimeter data provided by the Copernicus Marine Environment Monitoring
Service for 4 December 2020. The data for this image were taken from the
Sentinel-6 ‘Short Time Critical Level 2 Low Resolution’ products generated on 5
December. Credit: contains modified Copernicus Sentinel data (2020), processed
by Eumetsat
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Launched less than three weeks ago, the Copernicus Sentinel-6 Michael
Freilich satellite has not only returned its first data, but results also show
that it is functioning far better than expected. Thanks to its new,
sophisticated, altimetry technology, Sentinel-6 is poised to deliver
exceptionally precise data on sea-level height to monitor the worrying
trend of sea-level rise.

Sentinel-6 Michael Freilich was lofted into orbit on 21 November from
California. After it had sent back its first signal showing that it was alive
and well in space, ESA's Operations Centre in Germany took care of the 
satellite's first few days in orbit before handing it over to Eumetsat for
commissioning, and eventual routine operations and distribution of data.

The satellite carries Europe's latest radar altimetry technology to extend
the long-term record of sea-surface height measurements that began in
the early 1990s.

On 30 November, flight operators switched on Sentinel-6's Poseidon-4
altimeter instrument, which was developed by ESA. Analysing its initial
data, specialists were astonished by the quality. These first data were
presented today, by way of three main images, at the European Space
Week.

The first image shows some preliminary results of sea-surface height.
The data are overlaid on a map showing similar products from all of the
Copernicus altimetry missions: Jason-3, Sentinel-3A and Sentinel-3B.
The background image is a map of sea-level anomalies from satellite
altimeter data provided by the Copernicus Marine Environment
Monitoring Service for 4 December 2020. The Sentinel-6 data products
were generated on 5 December.
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Left: The image shows a comparison between normalised data processed on
board Copernicus Sentinel-6 and downlinked (blue line), compared to full raw
(SAR-RAW) data processed on the ground (red line). By removing the trailing
edge of the data before being transmitted to Earth, the data rate is reduced by
50% (SAR-RMC) (Range Migration Compensation). High fidelity low-noise
data are thanks to Sentinel-6’s Poseidon-4 digital instrument architecture, which
is a first. There are no significant differences in geophysical parameter retrieval
performance, and the onboard processing demonstrates expected performance.
Right: Example of sea-surface height measurements processed by the ESA
Level-2 Ground Prototype Processor showing Low Resolution Mode, SAR-
RAW and SAR-RMC data over a transect in the Southeast Atlantic Ocean.
Significant sea-surface height structure is visible in the data revealed by a very
low noise signal. The improvement of synthetic aperture processing is evident in
the data. Credit: contains modified Copernicus Sentinel data (2020), processed
by ESA/isardSAT, CC BY-SA 3.0 IGO

The image below shows a comparison between data processed on board
the satellite and downlinked (blue line), compared to full raw data
processed on the ground (red line). By removing the trailing edge of the
data before being transmitted to Earth, the data rate is reduced by 50%.
High fidelity low-noise data are thanks to Sentinel-6's Poseidon-4 digital
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instrument architecture, which is a first. (Click on image for more
information).

ESA's mission scientist for Copernicus Sentinel-6, Craig Donlon,
explained, "We can already see that the satellite is delivering incredible
data, thanks to the digital architecture of Posiedon-4 and the inclusion of
simultaneous high-resolution synthetic aperture radar processing and
conventional low-resolution mode into altimetry for the first time. This
gives us the opportunity to make measurements with much finer
synthetic aperture radar techniques that can be compared to Jason-3 to
understand the improvement of the climate record."

"Importantly, we can also see that there is very little noise in the data, so
we have extremely clean data to work with."

The set of images below of Russia's Ozero Nayval Lagoon and
surrounding rivers show multiple views from Copernicus satellites. The
first is a 'camera-like' image from Sentinel-2; the second is a radar image
from Sentinel-1; and next is from Sentinel-6 in its conventional 'low-
resolution' mode, which does not reveal a lot of information. However,
by processing the altimetry data using fully-focussed synthetic aperture
techniques usually used for imaging radar data, the resulting image
reveals exceptional detail, highlighting the power of the instrument
(click on image for more information).
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The images of Russia’s Ozero Nayval Lagoon and surrounding rivers show
multiple views from Copernicus satellites. The first is a 10-m resolution ‘camera-
like’ image captured on 29 October 2020 by Copernicus Sentinel-2. The
peninsula lies on the eastern part of the Bearing Straits. The land-bound lagoon,
various river and lake features are clearly visible. The image is marked with the
ground track of Copernicus Sentinel-6 as it crosses the region. The second is a
radar image captured on 29 November 2020 by Copernicus Sentinel-1 in
interferometric wide swath mode and processed to 10 m resolution. The radar
look direction is from the right with layover effects seen on the mountainous
region to the left of the image. The lagoon has frozen over and numerous cracks
are visible in the ice. Ocean swell and wind sea roughness are also seen in the
ocean with some wave reflection and refraction on the southern coastal areas.
The next image uses Copernicus Sentinel-6 pulse-limited low-resolution mode
data for the same area. In this mode, similar to Jason-3, the strongest radar
reflections appear as overlapping parabola features, but no discrimination of the
ground can be made. Overlying the third image, the Copernicus Sentinel-6
Poseidon-4 fully-focused synthetic aperture radar image reveals features of the
Ozero Nayvak Peninsular in fine detail. The high performance and low noise of
Poseidon-4 when processed using these ESA-developed techniques reveals
exceptional results. In this example, the altimeter data were first processed at a
resolution of 1.1 m in the azimuth direction (left to right) and
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