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Airborne Snow Observatory 
Knowing the mountain snowpack for water 

resources and snow science 

 

Thomas H. Painter, JPL/Caltech 



About 75% of the Western US freshwater supply comes from 

snowmelt. 

Reservoirs in California hold about a year and a half of 

annual runoff, making for strong sensitivity to interannual 

variability in snowfall 

The definition of optimization of reservoir storage, 

hydroelectric generation, achievement of environmental 

metrics depends on the timing and magnitude of runoff and 

varies from basin to basin 

Snowmelt modeling and forecasting is migrating to physically 

based models, ultimately demanding markedly better snow 

information 

Water from Snow 



Knowing the magnitude and 

timing of  snowmelt runoff  

requires knowing 

SNOW WATER EQUIVALENT 

and SNOW ALBEDO  



This is how we have known 

SNOW WATER EQUIVALENT 



The way we 

see SWE now 
(3600x expanded) 

10 miles 

The way we 

want to see it 



Imaging Spectrometer 

0.35-1.05 ɛm 

2 m spatial resolution from 4000 AGL  

3D Scanning LiDAR  

1064 nm 

1 m spatial resolution 

Albedo 

Snow Water 

Equivalent 



ASO Snow Depth 

Tuolumne River Basin 

April 2, 2013 

Unprecedented snow depth 

and snow water equivalent 

detail at full basin scale. 





Results All of  this in < 24 hrs 

The core of  ASO is the supercomputing data 
analysis 


