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Introduction

The ESA CCIl Sea Surface Temperature (SST) project has produced a 42-
year Climate Data Record (CDR) of global SST covering 1980 through
2021. This has been extended to the present day with an Interim-CDR
(ICDR), produced in “short-delay” mode at approximately one month
latency, under Copernicus and UK funding.

L2P: single-sensor files at native resolution.

L3U: single-sensor files on a global 0.05° grid.
L3C: single-sensor data collated for 24 period.
L4: all sensors merged in a gap-free analysis.

Below: Products and available coverage. The
CDR covers the period 1980 to 2021, with an

The record combines data from 22 different satellites using 4 different _
ICDR extension for 2022 onwards.

sensors. All sensors are processed using consistent cloud detection and
SST retrieval algorithms, and are adjusted for their differing times of
observation, to ensure the stability of the record. Data include the satellite
observed SSTs, and a time-and-depth adjusted estimate to account for the
changing satellite overpass times. All data include associated uncertainty

estimates, quality flags, and are provided at four product levels following
GHRSST and CCI specifications.

ESA funded the research and development, and
production of the CDR. The Copernicus Climate
Change Service (C3S) funded the development of
the ICDR and ICDR production in 2022 and from
mid-2025 onwards. During 2023/2024 the ICDR is
funded by the UK Natural Environment Research
Council, and the UK Marine and Climate Advisory
Service (UKMCAS), benefitting from the Earth
Observation Investment Package of the Department
of Science Innovation and Technology.

CDR Version 3 Updates

Compared to the previous version 2 data the main improvements are:

* Longer time-series. The new CDR includes data from Jan 1980 to
end-2021 (v2.1 covered Sept 1981 to end-2016).

* Improved treatment of aerosol has greatly reduced the cold biases [I)I;\Jilé\rgisec\),\; [sse [l B>
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* Improved coverage in the 1980s and inclusion of AVHRR/1. |
. Addition of dual-view SLSTR data to the CDR. Analyss
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* Processing MetOp AVHRR at full-resolution. e ESACCI BN C3S R EOCIS / MCAS

* Addition of passive microwave AMSR-E and AMSRZ2. Validation

All SST products have been validated against in situ SST measurements from the Met Office
Hadley Centre Integrated Ocean Dataset (HadlOD) v1.2.0.0. Both SST values and the associated
SST uncertainties are validated with full details given in the Product Validation and
Intercomparison Report (PVIR) and Embury et al. (2024).

Satellite Data

The SST CCI CDR is generated using Level 1b
radiances from the following groups of sensors.

ATSR and SLSTR

The Along Track Scanning Radiometers (ATSRs) and
Sea and Land Surface Temperature Radiometers
(SLSTRSs) are all well calibrated, dual-view instruments
designed for long-term climate quality measurements .yl

of SST. These provide reference SST observation from pen
1991 to 2012 and mid-2016 onwards. i s

AVHRR

In addition, the Met Office Hadley Centre conducted an assessment of the trends and variability in
the SST CCI products compared to other SST products. This is presented in the Climate
Assessment Report (CAR) available from the website below.
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Advanced Very High Resolution Radiometers
(AVHRRs) are multipurpose imaging sensors using
three designs over the years which have been carried
on NOAA satellites since 1978 and EUMETSAT MetOp
from 2007. The older NOAA satellites are only able to
record global data at a reduced resolution, while the
later MetOp satellites recorded full resolution data
globally.
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The Advanced Microwave Scanning Radiometers

(AMSR) are passive microwave instruments used
onboard EOS-Aqua and GCOM-W1. These are lower
resolution and accuracy than the infrared instruments
but are able to retrieve SST thorough clouds allowing
measurements in all conditions except rain or proximity
to land or sea-ice.

Sensor Resolution / km Swath / km

NOAAAVHRR 4.4 x1.1 2900
MetOp AVHRR 1.1 2900
ATSR 1 512
SLSTR 1 750
AMSR ~50 1450
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Time / latitude variation of SST CCI Analysis minus in situ SST averaged monthly and zonally. X
symbols mark the major volcanic eruptions: El Chichon (April 1982), Mount Pinatubo (June 1991),
and Mount Hudson (September 1991). Differences between satellite and in situ are larger during
the early record reflecting limitations of both datasets. 1980s satellite record has only one or two
AVHRR sensors operating, while in situ drifter network has very limited spatial coverage.

Data

Data available from: https://climate.esa.int/en/projects/sea-surface-temperature

Regridded and regional subsets: hilps://surftemp.net

Embury, O., Merchant, C.J., Good, S.A. et al. Satellite-based time-series of sea-surface temperature
since 1980 for climate applications. Sci Data 11, 326 (2024).
https://doi.org/10.1038/s41597-024-03147-w

sea surface

temperature
ccl

&



https://climate.esa.int/en/projects/sea-surface-temperature
https://climate.esa.int/en/projects/sea-surface-temperature
https://climate.esa.int/en/projects/sea-surface-temperature
https://climate.esa.int/en/projects/sea-surface-temperature
https://climate.esa.int/en/projects/sea-surface-temperature
https://surftemp.net/
https://doi.org/10.1038/s41597-024-03147-w
https://doi.org/10.1038/s41597-024-03147-w
https://doi.org/10.1038/s41597-024-03147-w
https://doi.org/10.1038/s41597-024-03147-w
https://doi.org/10.1038/s41597-024-03147-w
https://doi.org/10.1038/s41597-024-03147-w
https://doi.org/10.1038/s41597-024-03147-w

	Slide 1: Sea Surface Temperature CDRv3

