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The Copernicus Land Monitoring Service (CLMS) provides bio-geophysical products on the
status and evolution of the land surface. CLMS products are free of charge and can be used to
monitor vegetation, crops, water cycle, energy budget and terrestrial cryosphere.

The CLMS portfolio contains several near-real time global “Vegetation” biophysical products
based upon the data acquired by the Ocean and Land Colour Instrument (OLCI) and the Sea and
Land Surface Temperature Radiometer (SLSTR) onboard the Sentinel-3 (S3) platforms. These
products rely on a common, harmonized pre-processing chain which ingests Top-Of-
Atmosphere (TOA) Level-1B radiance data and delivers synergetic surface reflectances.

To prepare an upcoming reprocessing of these biophysical products, a reprocessing of the
Sentinel-3 surface reflectances has been performed first, ingesting the reprocessed OLCI
Collection 4. The CLMS Sentinel-3 surface reflectance v2.3 products time series covers the
period from June 2018 up to the present.

Objective
The pre-processing chain uses Baseline Collection 004 OLCI and SLSTR Level1B (L1B) products
as input, available at the Copernicus Data Space Ecosystem catalogue, and is made of various
modules:
- pixel classification (SNAP Idepix for OLCI, L1B quality flag for SLSTR) for clear/cloud/cloud

shadow, land/water, snow etc.
- co-registration between OLCI and SLSTR acquisitions
- reprojection and resampling to a regular 1°/336 (~300m) grid
- calibration adjustment factors applied on OLCI-A and on SLSTR bands
- atmospheric correction using inputs from the OLCI L1B product, and ancillary data from

CAMS and MERRA-2 datasets

Per pixel uncertainties are calculated, through the atmospheric correction module, as the
quadratic combination of individual uncertainty associated to TOA reflectance, aerosol optical
thickness, ozone, water vapor, surface pressure and aerosol model.

Disseminated output products are multi-band NetCDF files including surface reflectances
and associated uncertainties for 15 OLCI and 5 SLSTR spectral bands, observation and
illumination angles for both sensors, and 4 annotation flag layers.

Processing Chain

The Sentinel-3 surface reflectances were validated
following the CEOS LPV good practice protocol for the
validation of satellite-derived albedo products[1], including:
(i) direct validation through comparison with in-situ tower-
based instruments from CEOS RadCalNet[2], HYPERNETS[3]

and the FRM4Veg campaign[4]; and (ii) indirect validation
through intercomparison with the ESA SYN Level-2
product. The performance criteria and metrics included:
completeness, spatial consistency, temporal consistency
and error evaluation, which involves Accuracy, Precision
and Uncertainty (APU) metrics.

CLMS surface reflectances and ESA L2 SYN display very
similar spatial patterns but CLMS surface reflectances
show much better consistency with in-situ reference
datasets than ESA L2 SYN.

Validation
Data can be accessed through the CLMS website at
http://land.copernicus.eu/. Technical documentation, including a
Product User Manual, Algorithm Theoretical Basis Document, and
Validation Report are available for download.

The dataset can be cited with DOI: https://doi.org/10.2909/b4149b9b-
f020-42ea-9159-9c437ce4c15b

Access to data & documentation 

True color composite (Oa10-Oa06-Oa03) based on cgl_TOC_20250531091327_X19Y03_S3A_v2.3.1 over Central 
Europe with a pin indicating the Austria Center Vienna location (left). Bands overview (right). 
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Temporal profile of RadCalNet, CLMS surface reflectance and ESA L2 
SYN for OLCI band Oa08 for the Gobabeb site (Namibia) 

CLMS Surface Reflectance (top) and ESA L2 
SYN (bottom) vs. RadCalNet for SLSTR band S2

Bias = -0.003
RMSD = 0.025 

Bias = 0.009
RMSD = 0.039 
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