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Snow energy balance – net SW dominates
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Hence, snow albedo is 
the dominant snow 
property in controlling 
melt.  Itself controlled 
by grain size and LAP

αt = f(GSt, RFt, θ0, Eλ)  



Constraining modeling • General circulation modeling and
mesoscale modeling
• Understanding climate 

sensitivity to GHG and LAP 
forcings

• Hydroclimatic change
• Glacier downwasting
• Sea level rise
• WRF-Chem/SNICAR

• Basin scale modeling
• Operational snowmelt runoff

forecasting
• Water resource vulnerability to 

climate forcing
• Ecosystem sensitivity
• Wildfire sensitivity to snowpack 

perturbation
• iSnobal, WRF-Hydro
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Measurement Needs
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Algorithm Suite for Snow Albedo and Controls



Albedo constraint in physically-based 
operational runoff models
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Gunnison River Basin, 
Colorado



Andes, 15 Aug 2022
First cryosphere 
retrievals from EMIT



Andes, 15 Aug 2022
First cryosphere 
retrievals from EMIT



Retrieval consistency
Near-coincident spectra and retrievals from space, air, and field
against science and operations STMs 


