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Available high range SWE Sensors

Snow Tubes

Snow
Pillows

Fluidless
Pillows
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Continuous

Fluidless

Unaffected by bridging



Snow Pillow Limitations

Fluid based measurement

Environmental concerns

Vulnerable to damage

Weighing based principle
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No fluid

Transportable

Helicopter, mule, truck, carry

1-day installation

Robust

10-15 years of low maintenance measurements

Simple system integration

Users
requests




Build a reliable, accurate, durable,
fluidless snow water content sensor.
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ALE

AH4

Dual Sensor Development

B FSP - Fluidless Snow Pillow | [ CRD - Cosmic Ray Detector

* Removes fluid « Eliminates existing limitations
» Familiar measurement principle * High confidence in measurement principle
* Lower cost * Potentially a longer period before turnkey
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AH5 animate
Anne Heggli, 11/3/2017

AH4 attenuation to detector
Anne Heggli, 11/3/2017



Snow Pillow Limitations

FSP & CRD

FSP & CRD

FSP & CRD

CRD
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Measurement area:
Total surface area:

Side panel buffer:

FSP9

9 sq. Ft. (2.7 m?)
81 sq. Ft. (24.7 m?)

3 feet (0.91 m)

FSP5

9 sq. Ft. (2.7 m?)

25 sq. Ft. (7.6 m?)

1 foot (0.3 m)
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SWE/Depth/Precip (mm)
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Passive cosmic rays scatter
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g - Attenuation correlates

to water content

Referencey

e Ground



Cosmic Ray
Detector (CRD)

e|mproved enclosure design
e Aluminum housing

e Gasketed housing
e |P68 Marine Grade Cable Gland

eDigital output — Ethernet port

eNo — Low Maintenance



Testing for
Accuracy

Tested under 66 inches
(~1700 mm) of water
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Blue dots: sensor readings

Black line: predefined curve



B: Second year of FSP data & full winter
of CRD data

YEAR 2 OBJECTIVE
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SWE Comparison Winter 2017-18
FSP5, FSP9, SNOTEL & Manual Measurements
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SWE Comparison Winter 2017-18
FSP5, FSP9, SNOTEL & Manual Measurements
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SWE Comparison Winter 2017-18
FSP5, FSP9, SNOTEL & Manual Measurements
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SWE Comparison Winter 2017-18
FSP5, FSP9, SNOTEL & Manual Measurements
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SWE Comparison Winter 2017-18
FSP5, FSP9, SNOTEL & Manual Measurements
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SWE Comparison Winter 2017-18
FSP5, FSP9, SNOTEL & Manual Measurements
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SWE/Depth/Precip (mm)
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SWE/Depth/Precip (mm)
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SWE/Depth/Precip (mm)

SWE Comparison Winter 2017-18
FSP5, FSP9, SNOTEL & Manual Measurements
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SWE/Depth/Precip (mm)
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SWE/Depth/Precip (mm)
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SWE/Depth/Precip (mm)
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SWE/Depth/Precip (mm)
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