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Manual measurement of SWE 
(snow water equivalent), started in 

the Sierra Nevada in 1910 

Need frequent, dense SWE data at 
all elevations 
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Snow Measurement - Tuolumne 
• 17 snow courses, 5 below 7000 ft, 3 > 9000 ft 
• Only 8 snow sensors, 5 co-located 
• 80 sq ft/sensor, 20 sq ft/course = .06 millionth of a percent of the basin 

is measured 
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Winter Data Collection - Weekly 



Jet Propulsion Laboratory 
California Institute of Technology April 10, 2013 

Morning flight 

Afternoon flight 

Composite lidar 
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Snow- & Tree-Free 4-m DEM 
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RESULTS 
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ASO time series of snow water equivalent 
Tuolumne Basin 2013 
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Tuolumne 
Basin – 
Sensor 
and Met 
Stations 
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Hetch 
Hetchy 
Basin – 

Sensor and 
Met Stations 

& PRMS 
HRUs 
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ASO 
Results – 

Basin 
SWE 

• Basin SWE declined from 218 to 42 TAF in 59 days 
• Inflow was 289 TAF 
• Precipitation and transient storage accounted for the 

difference 
• Melt rates varied based on solar input (yellow line) 
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Improved Estimates for Water 
Management in California 

With ASO 

Actual 
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ASO
 update 

Hetch Hetchy inflow 
forecasting 
Spring 2013 
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Our current domain 

Where we need to 
go 
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• ASO provides a more complete picture of basin 
snow water storage for water management 

• End to end ASO operations (hardware, software, 
data products) have been demonstrated 

• ASO data will likewise improve snow science in 
the US and globe 

• Substantial value to CA in having an operational 
system 
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ASO Fanwear 
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People & Gear Moving 
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