
Advanced long term global snow cover climate data record from 

satellite data generated within CCI Snow

Version 4 of the snow_cci Climate Research Data Package (CRDP) for daily global snow extent is scheduled for release in July 2025. The 

CRDP provides daily global information on seasonal snow cover on land areas, including the viewable snow cover fraction (SCFV) and snow 

on ground (SCFG), the latter corrected for canopy-induced masking effects. To fill data gaps in the SCF maps caused by cloud cover, polar 

night, and missing observations, a physically based gap-filling approach was implemented, integrating satellite-derived snow extent products 

with a snowpack model driven by gridded numerical meteorological inputs. The analysis of monthly average snow extent reveals a 

statistically significant negative trend, reflecting a progressive reduction in snow cover.
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PRODUCTS

PHYSICAL GAP FILLING

Sentinel-1 C-Band HH backscatter maps

Long-Term Trend of Monthly Average 

Examples of global daily MODIS SCFV (left) and SCFG (right) products 

and associated uncertainty layers: MODIS data of 01/03/2022.

Spatial distribution 

of reference snow 

maps from Landsat 

and Sentinel-2 data 

used for validation of 

SCF products. 

VALIDATION

Validation results 

of SCF products – 

Open Land:

Bias and unbiased 

RMSE of MODIS 

SCFG time series 

with reference snow 

maps (Salomonson 

and Appel, 2006) 

from Landsat data. 

SCFV | SCFG Salomonson Klein Dozier
snow_cci: Combined 

LAMSU1) & SnowFLAKES

RMSE 14.43 | 12.11 14.11 | 12.33 13.54 | 12.51 13.13 | 17.92

Unbiased RMSE 14.20 | 12.04 13.97 | 12.30 13.46 | 12.45 13.10 | 17.54

Bias -2.57 | -1.24 -2.02 | -0.94 -1.46 |-1.23 0.97 | 3.63

Correlation Coefficient 0.95 | 0.96 0.95 | 0.96 0.96 | 0.96 0.97 | 0.92

To address data gaps, we developed a physically 

based approach that combines satellite-derived snow 

extent products with a snowpack model driven by 

gridded numerical meteorological data. The integration 

process begins when a pixel is not observed due to 

cloud cover, polar night, etc., using the previous day's 

observed snow cover fraction to initialize the 

snowpack model. The snowpack model is applied 

individually to each pixel.

Long-term trends in monthly mean snow extent were derived 

from the daily gap-filled SCFG products. The analysis indicates 

that snow extent in the year 2021 was amongst the lowest 

observed since the beginning of the data record in 2000. April 

snow extent anomalies, calculated relative to the 2001–2021 

reference period, indicate a negative trend, reflecting a gradual 

decline in snow extent over the past 20 years.

Satellite-based

Preliminary  AnalysisPreliminary Analysis

SCFG product from MODIS, 

04 / 03 / 2020 Gap filled

Modular system for generating 

satellite based homogenized 

daily global products for

• Snow Cover Fraction Viewable 

(SCFV) from above (on top 

of forest canopy)

• Snow Cover Fraction on Ground 

(SCFG) (canopy corrected)

Associated uncertainty: 

unbiased Root Mean Square 

Error (RMSE) per pixel.
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The SCF computations from Terra MODIS data were performed on resources provided by Sigma2 - the National Infrastructure for High-Performance Computing and Data Storage in Norway.
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