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Algorithms developed for the Sea and Land Surface Temperature Radiometer (SLSTR) will be applied in the 5% reprocessing of the (Advanced) Along
Track Scanning Radiometer missions to help create a Fundamental Climate Data Record (FCDR) from the historic series of instruments.

Background

The (A)ATSR instruments produced a long
time-series of surface temperature
measurements stretching from the
launch of ERS-1in 1991 to the end of the
ENVISAT mission in 20122,

These instruments were the predecessors to the
Sea and Land Surface Temperature Radiometer
(SLSTR) currently in operation aboard the Sentinel-
3 series of satellites.

The Fundamental Data Record for Along Track
Scanning Radiometers (FDR4ATSR) project aims to
create a full Fundamental Climate Data Record for
the 5t reprocessing of (A)ATSR data, in which
improved algorithms from SLSTR will be applied to
the heritage data.

Here we describe the main algorithm
improvements that will be applied to create this
new dataset.

References

[1] Embury, O. and Merchant, C.J. (2011). Advanced Along-Track Scanning Radiometer (AATSR)
Re-processing for Climate (ARC) Dataset of Sea Surface Temperature Retrievals. [online]
Ceda.ac.uk. Available at:
https://catalogue.ceda.ac.uk/uuid/ff8a7f27b827c108dd9756adffaaa942/ [Accessed 17 Jun.
2025).

[2] European Space Agency (2022). AATSR Overview. [online] Esa.int. Available at:
https://earth.esa.int/eogateway/instruments/aatsr/description [Accessed 17 Jun. 2025].

This work was funded by ESA under the FDR4ATSR contract, led by Telespazio

Ortho-regridding

An improved re-gridding algorithm takes
account of the intersection of the
instrument field of view with surface
topography to provide a better
representation of the satellite’s view
across mountainous terrain.
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A high-altitude lake. The left plot shows the 4t reprocessed image; the right plot shows what the
image will look like using the updated algorithm in the 5t" reprocessing. Better selection of ill
pixels results in a smoother and more accurate lake boundary.

Re-gridding is the step in which pixels are transferred from
the instrument geometry to a grid aligned with the Earth’s
surface. This process also creates ‘orphan’ pixels (instrument
pixels which do not have a position on the image grid) and
‘cosmetic’ pixels (positions on the image grid which are filled
with a copy of an existing instrument pixel). A visual
improvement will come from searching for the nearest
neighbour pixel to use in cosmetic filling, rather than using
the first available candidate as in the current products.

The updated method leads to a re-positioning of pixels in
steep mountainous areas, including the identification of
some areas which are outside the satellite’s line of sight and
must be left unfilled.

Surface Classification

Considering the projected field of view of
a pixel allows us to more accurately
classify pixels at the boundary between
land and water.
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Image pixels are assigned a flag indicating the surface types in the field of view. This example product
demonstrates the results of the new algorithm; the most significant change is increased detection of
pixels spanning land and water (flagged as “Coast”).

The method uses the pixel field of view derived in pre-flight
calibration projected onto the surface using a line-of-sight
model, to create a surface footprint. The footprint vertices
(red dots) are tested against a set of reference maps to find
a pixel’s surface classification.
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Pixel footprints in the forward view of (A)ATSR. The footprint shape varies significantly across the swath.
This is accounted for in the new algorithm, whereas the previous version considered only the centre point
of the pixel in determining surface classification.

Product Quality Flagging

Product quality flagging warns end-users
of potential quality issues in (A)ATSR
products.

Like in SLSTR products, there will be an overall quality flag in
the manifest files of the 5t reprocessed (A)ATSR products
that will give a quality indicator of passed, degraded or
failed. The algorithm considers detector temperatures,
missing data, manoeuvres, pointing issues and availability of
visible calibration files.

Solar Irradiance
The 5t reprocessed products will include
solar irradiances derived from the Total
and Spectral Solar Irradiance Sensor- 1
(TSIS-1), rather than those from
SOLSPEC. TSIS is the standard reference
that has been adopted by GSICS and
CEOS and will be adopted for SLSTR.

Uncertainty

The 5™ reprocessed products will include
separate random and systematic
uncertainty estimates, as well as
correlation coefficient matrices.
FIDUCEO methodology is being used to
derive these uncertainties.




