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The Western United States and Alaska 
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17 MODIS tiles. 100 million pixels. Including water its 24 million square km^2. Currently our algorithms run over this area in near real time.




MODIS Product Overview 
• Level 1 

– MODIS Snow Covered Area and Grain Size  
• MODSCAG (Painter et al., 2009) 

– MODIS Dust Radiative Forcing in Snow 
• MODDRFS (Painter et al., 2012) 

• Level 2 
– MODIS Persistent Ice (based on MODSCAG) 

• MODICE (Painter et al., 2012) 

– 8 day composite (based on MODSCAG & MODDRFS) 
• (Rittger et al., In draft) 



MODIS SNOW COVERED AREA AND 
GRAIN SIZE (MODSCAG) 



MODSCAG Products 
Sierra Nevada (2400x2400) 



Binary metrics 
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high Precision scores, ranging from 0.902 to 0.999 
Recall values are higher in North America (0.922-0.972) but lower in the Himalaya (0.663-0.781), where all methods miss snow perhaps because of its steeper topography. 
MOD10A1 binary uses surface temperature to mask snow-free pixels, it apparently reduces false positives at these high altitudes with few trees. 
The F score, which balances between precision and recall, shows greater variability: MOD10A1 binary from 0.787-0.977, MOD10A1 fractional from 0.831-0.979, and MODSCAG from 0.890-0.981.



MODSCAG vs MOD10A1 
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Himalaya, but MOD10A1 binary and fractional find about half the snow whereas MODSCAG finds ¾ of it. 
Sierra Nevada example in Figure 6 is particularly striking, with the MOD10A1 methods finding 1% of the snow at a time when reservoir managers choose between releases for hydropower and storage for late-summer water needs 
Upper Rio Grande, the MOD10A1 methods find 20-30% of the snow, where MODSCAG finds 84% of it 





Snow Covered Area 
trends 



Comparisons 
with WRF 

model 

Wrzesien et al, in review 
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MODIS DUST RADIATIVE FORCING 
IN SNOW (MODDRFS) 



MAE 25 W m-2 
RMSE 32 W m-2 

MODDRFS 





Bryant et al, in prep 

Colorado  
River  
Basin 



Across the EOS record 2000-2012 

Percent bias in forecast Center of Mass 



MODICE 







BIOLOGY FROM MODSCAG 



Mountain pine 
beetle 

View from Schimel and Bonfield’s front deck 

Biological impacts: the mountain pine beetle 



Loss of  overstory forest cover due to MPB 

Overstory loss exposes the snowpack to increased 
insolation and more rapid melt 

Vegetation loss from beetles 



More than half of US GPP is in mountainous regions 
 



Snowpack dynamics, “growing 
season” and carbon uptake are 
all linked 

Schimel et al 2003 
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