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The Visible/Infrared Imager/Radiometer Suite 

(VIIRS) onboard the Suomi National Polar-orbi-

ting Partnership (Suomi NPP) platform launched 

in October 2011 is one of currently available 

moderate resolution remote sensing instru-

ments providing the spectral coverage from 412 

nm to 12µm.  VIIRS observations are used to 

routinely map and monitor the global distributi-

on of snow cover.  The generation of the snow 

cover products with NPP VIIRS data started in 

January 2012. Global daily snow cover maps 

are produced operationally at the finest spatial 

resolution of 375m.  The VIIRS Snow Cover EDR 

consists of two products: the Snow Cover Bina-

ry Map (a binary product) and the Snow Cover 

Fraction Map (a fractional product).   

Proper validation is a critically important means 

to improve snow cover retrieval. The careful 

detailed validation of VIIRS snow data on the 

basis of comparison with the ground truth for a 

variety of conditions provides valuable informa-

tion on the reasons of retrieval errors and helps 

identify the directions to improve the snow pro-

ducts.

The geometry of VIIRS observations is included 

in the stratified analysis of the VIIRS snow algo-

rithm performance.  As a first approximation, 

the illumination and viewing geometry of ob-

servation are parameterized by latitude and a 

scam angle.

The analysis shows that the probability of omis-

sion errors upon latitude typically decreases 

toward North and South which indicates a se-

condary role of the solar zenith angle.  In many 

cases, increased percentage of missing snow is 

observed in the regions of the boreal forest.

The changes in the probability of omission er-

rors for the varying cloud mask confidence 

(confidently clear, probably clear, and probably 

cloudy) as functions of a scan angle are charac-

terized by large changes explained by varying 

combinations of surface types and cloud loca-

tions though missing clouds are always associa-

ted with snow omission errors.

It is important to emphasize that on the whole 

the omission errors for probably clear and pro-

bably cloudy areas change across the scan in 

similar manner, while the shape of the changes 

for confidently clear regions is quite different.  

The dissimilarity between the characteristics of 

omission errors is related to varying reasons of 

the errors.   

The influence of the scan angle on omission er-

rors is better revealed for confidently clear areas 

having weaker dependence on cloudiness and 

surface type.  In typical cases, the probability 

of omission (as well as commission) errors rises 

significantly toward ends of scans.  Such effects 

are caused by the influence of the Bidirectio-

nal Reflectance Distribution Function (BRDF) 

describing the features of non-Lambertian light 

reflectance by snow surface.  It has been de-

monstrated that the means of geometric optics 

could describe angular dependencies related 

to bidirectional snow reflectance, and a simple 

asymptotic analytical model could be used to 
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calculate theoretically bidirectional reflectance.

The optimal approach to improve moderate re-

solution remote sensing information on snow 

cover will combine allowing for the variability 

of snow and non-snow properties with snow 

fraction retrieval within a scene-specific snow 

algorithm to create unbiased and consistent in-

formation on snow cover distribution required 

for global studies, regional and local scale hyd-

rological applications. 


