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Background 

• MODIS-derived products have become 

the workhorse for snow cover monitoring 

• 15 year time series 



Introduction to VIIRS 

• Visible Infrared Imaging Radiometer Suite 

• Successor instrument to MODIS 

– Spatial resolution 375m (n=3), 750m (n=7) 

– Slightly different bandwidths 

– Different handling of along-scan ground 

sampling at high scan angles 





VIIRS fractional snow cover products 

• VIIRS Snow Cover Products 

– Aggregated fractional cover 750m 

– Fractional product has no similarity with 

MODIS fractional product  

 

• VIIRSCAG 

– Spectral unmixing 1km gridded 

– Applied to maximize similarity with existing 

MODSCAG fractional product 

– Good dataset to compare with MODIS 

 



Evaluation of VIIRSCAG 

• SnowPEX workshop 1 

 

 

 

 

 

 

 

 

• Since then we have extended evaluation 





Evaluation of VIIRSCAG 

• VIIRS cloud mask 

• Masking 100% snow covered areas on 

very clear days 
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Original VIIRS  

cloud mask 

New VIIRS  

cloud mask 

• To address the VIIRS cloud mask issue, we 

implemented a custom cloud algorithm 

• Comparison of cloud masks on a very clear 

day (in the Karakoram) 
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Snow metrics from satellite  

snow cover 

• Typically reported are: 

–Snow cover area (+ fractional, + %) 

–Albedo 

• With our growing 15 year long-term 

record (MODIS/VIIRS) we can look to 

metrics that will highlight regional 

variability and climate change impacts 

–Regional snowline elevation  

 



Derivation of snowline elevation 

• Estimation of regional snowline elevation 

– Not straightforward 

– Recent method from Krajčí et al. (2014) 

JHyd 

 
Elevation at 

which land 

pixels above 

and snow 

pixels below 

is minimized 



Time series 



Time series 

   8.4% MAE                        -13.9% Bias 

• Snow Cover Area 



   105m MAE                        85m Bias 

• Snowline elevation 



Long-term monitoring implications 

• With improved cloud masking VIIRSCAG 

agrees exceptionally well with 

MODSCAG* 

• The small biases we saw in VIIRSCAG are 

very likely just spatial resolution issues. 



Where to next? 
• Expand the evaluation 

• Understand the differences between 

VIIRSCAG and MODSCAG across a 

range of metrics 

• So when we stitch the 15+ year multi-

sensor time series together we can 

properly assess snow cover trends  
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