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Current partners and user community
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• Partner: California Dept of 
Water Resources

• Center for Water, Earth 
Science & Technology

• JPL
• Federal, state and local 

entities.
• UCSB

Integrated Real-Time SWE Mapping
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Linear Regression Model (LRM) SWE 

SWE, inches
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Recent inter-annual variability of April 1st SWE

2019



2019 Snow Year in Review
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2019 Snow Year in Review



Real-time SWE Report : March 31, 2019
March 31, 2019March 12, 2019
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Real-time SWE Report Example: Mar. 31, 2019
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• Mid-season 
extremely deep 
snow, esp. in low 
elevations

• In June significant 
snow storage 
above sensors 
recording 0 values

• >20 sensors went 
offline by start of 
melt season

Water Year 2019 Near Real Time SWE Reporting Challenges
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Oroville 2017 



2019 New Additions to SWE Reports

• Report releases timed with B120 and 
snow course dates whenever possible.

• Percent of snow-covered area included 
in Tables.

• Volume calculations (Acre/Feet) 
included in Tables.

• The tables have been sorted in 
geographic order not in alphabetic 
order.

• Tables calculated using the new 
CNRFC basin boundaries and elevation 
bands.

• Validation with snow courses and with 
CoCoRaHS



Tim Bardsley’s Cabin
Monday, February 25, 2019 at 12:34 PM

Tim Bardsley –

I have a little cabin at about 5850' in the 
MF of the Feather drainage.

Next time I'm up, I'll bring a probe.

The number you had for an average of 
that zone did not strike me as being out 
in the night though. Just guessing, I'd 
say the SWE near my cabin is probably 
about 15" 12

2019 SWE Reporting Challenges: low elevation SWE
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Bucks Lake is in the Feather basin, 
Plumas, county.
http://www.buckslake.net/home/
Elevation 5160’

2019 SWE Reporting Challenges: low elevation SWE

http://www.buckslake.net/home/


Low Elevation Webcams
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2019 SWE Reporting Challenges: low elevation SWE



OSS (One Stop Shop) Webcams
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Water Year 2019 Near Real Time SWE Reporting Challenges



Two primary improvements have been 
made to the SWE estimation 
procedure:

1) We now include CoCoRaHS data in the regression 
model.

2) We are now using an improved SWE reconstruction 
data set based on validation with ASO data.
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2020 SWE Reporting Improvements



• SWE Differerences
for sample dates 
2015 – 2019. 

• Red (blue) areas 
have less (more) 
SWE when 
CoCoRaHS are 
included.

• Lower elevation SWE 
decreases 
substantially

2020 SWE Reporting Improvements: Inclusion of CoCoRaHS



2020 SWE Reporting Improvements: Inclusion of CoCoRaHS
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• SWE Reconstructions were 
compared with ASO data in the 
Tuolumne Basin.

• The following SWE reconstruction 
data sets were included:
• REC-ParBal (Bair et al., 2016)
• REC-DA (Margulis et al., 

2015)
• REC-INT (Guan et al., 2013)

• Data shown for 2013 and 2014. 
• REC-DA (Margulis et al., 2015) 
• showed the highest accuracy.

2020 SWE Reporting Improvements: Improved SWE reconstruction



● Comparison of real time 
SWE from the Regression 
model, SNODAS, and 
National Water Model are 
shown.

● Validation against ASO in 
Tuolune.

● Data from 2013 to 2017 
are shown. 

● Regression model shows 
the best performance.
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2020 SWE Reporting Improvements: Improved SWE reconstruction



Merging satellite data with airborne and ground data to estimate SWE

An integrated SWE observing system

• Ground data:
• Truth
• Long record
• Limited in space

• Airborne data:
• Accurate
• High resolution
• Limited in extent and 

frequency ($$)
• Satellite data

• Large extent
• Frequent sampling
• Limited in resolution 

and accuracy
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2020 SWE Reporting Improvements: Inclusion of CoCoRaHS
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