
Validation of Copernicus  High Resolution Snow products
The Pan-European High Resolution Water, Snow, and Ice products (HR-WSI) are
provided under Copernicus Land Monitoring Service (CLMS), including various
Sentinel-1 and Sentinel-2-derived products at high spatial resolutions (10 and
20 m). External review and validation of these products was conducted due to
changes in methodology. The independent parties conducting the validation in
2024 were The Finnish Environment Institute (Syke) and NORCE Norwegian
Research Centre.

▪ Products were updated still during the first validation process. Since FSC
serves as input for many other HR-WSI snow products like Gap-filled Snow
Cover (GFSC) and Snow Phenology (SP), revalidation of FSC product and its
derivatives is relevant.

▪ Revalidation of snow products will be carried out during 2025-2026.

▪ Here the focus is on Fractional Snow Cover both on-ground and top-of-
Canopy (FSCOG and FSCTOC)

Thorough validation is of fundamental importance for the Copernicus user
community, since these products may be exploited in several applications such
as hydrological modeling, avalanche and flood warnings, and hydropower
industry. The high-resolution snow products may have a considerable value
also in research projects where they can be exploited e.g., for fusing with
other data sources to generate advanced datasets. For instance, such a project
is SnowIce, funded by the Research Council of Finland.

The selected Sentinel-2 tiles used for snow product validation. These tiles

represent different geographical and climatic conditions and topography. The

availability of in-situ data also guided the selection.
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Evaluation of the FSC-product is made both statistically and visually, the 

latter including careful investigation of the products’ behaviour in different 

geographical and climatic regions with altering vegetation, illumination and 

topography. 

Since Snow Depth (not FSC) is observed at weather stations, a concept of 

converting Snow Depth to binary snow/no-snow information is used in the 

statistical analyses. A corresponding conversion is made for FSCOG. As a 

result, a two-class confusion matrix is produced and commonly used 

statistical metrics are derived from it.

Overall validation scheme for FSC
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The sceme for statistical validation of FSC 

product. FSCOG is applied for statistical 

analyses since Snow Depth measurements 

are made at ground level.

A typical behaviour of FSCTOC for shaded 

and illuminated areas. Top: Sentinel-2 RGB

figure for tile 34UDV, 12 Jan 2021. Bottom:
FSCTOC is systematically and significantly 

lower for illuminated areas. Sub-region of 

tile 34UDV for January 12, 2021 .

Snow Phenology products included the Snow Cover Onset (SCO), 

Snow Cover Melt (SCM) and Snow Cover Duration (SCD), derived 

from Gap-filled Snow Cover (GFSC). For validation of these 

products, NORCE generated a simplified hydrological model (HBV) 

based on temperature and precipitation forcing from the Copernicus 

E-OBS dataset over the S2 tiles. The model has also been 

compared against operational hydrological models in Norway, 

Sweden and Finland to assure consistency.

Overall validation scheme for Snow Phenology products

FSCTOC              FSCOG SCD   SCO    SCM

Example products for tile T32TQT over the Alps
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Total Fractional Snow Cover for a tile in Southern Norway derived from two

models (HBV &SeNo) and from the Gap filled snow cover product. Estimated

Onset (SCO), meltout (SCM) and duration (SCD) is marked with arrows.

Hydrological day of year

Threshold

Snow phenology products for tile 32VMN in Southern Norway.

Based on the preliminary results we concluded that the SP products 

have some problems in particularly in the high-north due to limited 

availability to data in the winter period. Improvements in the products 

are currently being implemented by EEA.
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