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Hypothesis: Process-based modeling that integrates remotely sensed albedo could inform snowmelt

timing, especially in ‘problem basins’ like those impacted by dust on snow.

Tradition Approach: Radiation in process-based snow models is parameterized, albedo as time since snowfall, a by-product of

development when there were few measurements and RT was intractable.
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‘Remote Sensing Fractional Snow Albedo
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Snow Property Inversion from Remote Sensing Bair et al., 2021

Open Access: Multispectral data (MODIS, VIIRS, Landsat) currently run in house at University of Utah



Remote Sensing Fractional Snow Albedo
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Albedo Remotely sensed vs time-decay parameterized iSnobal
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Key Result: Updating the snow albedo approach with remotely sensed albedo is feasible, improves
snowmelt rates & depletion date relative to observations - even in basins not dominated by dust on snow
darkening.

Significance: Operationally feasible model that assimilates remote sensing (model is running at CBRFC but
not yet with albedo updating)
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Value of Process Based Model Energy Balance Across Snow Regimes
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Snow Energy Balance Net solar dominates melt
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Net solar dominates melt Snow Albedo Really Matters
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Key Result: A small change in albedo equals a large change in net solar, a process that magnifies as spring
progresses, providing 75 — 80% of energy for melt. The remaining (8-14%) is longwave (trees, clouds) and
sensible (alpine).
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Significance: We should really be measuring and focusing on snow albedo more.
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Challenge Snow albedo is not measured from satellites
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Challenge Retrievals, Scale, Clouds, Trees
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Hyperspectral will save the day?! Not yet.

Radiance Profiles for SASP on 03/19/2021
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On top of radiance /blue light issue-
all optical satellites share the same challenges: 1) obscuration, and 2) mixed pixels (even at 30 m, >90%
of mountain pixels are mixed).
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Suggestions for NASA SR [ e
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* Focus on snow albedo alongside SWE 9, " 33,,{,};‘\;‘5."'
. HO\{V much water and when (and how fast) it will ‘ E SE& B ey
mett o

 We can retrieve snow albedo, but it’s not
‘solved’

* Mixed pixels, cloud obscuration, scale mismatch

* New methods to combine fine and coarse scale o —
retrievals and gap fill

‘L\ ) Elevation
* Snow specific cal/val and optical property o
ground validation campaigns (ground snow
observatory?!) -

* No single satellite will ever give us all the
iInformation we need about snow - fused snow
dataset with SWE and optical properties

* More integrated watershed focused efforts,
SWE is not runoff

Questions/comments: m.skiles@utah.edu 2018-10-01 o
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