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Assessing the Snow Resource in Mountain Ranges with Few Surface
Measurements

News item from IRIN (UN)

KABUL, 21 September 2011 — “The current dry spell
sweeping across Afghanistan’s northern, northeastern and

western provinces could lead to a large-scale food crisis and
the humanitarian community should act quickly to ensure
this does not degenerate into a disaster, government and

aid officials warn.”

http://www.irinnews.org/Report/93781/Analysis-Afghan-drought-conditions-could-spell-disaster 2







Can we estimate SWE (snow water equivalent) from information available
during the season?
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Fractional snow cover from MODIS, 2015-04-01
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Steps in reconstructing SWE
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Water balance?Q = P — ET + AS
Overayear AS =~ 0, soisP—Q > 0?
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irborne Snow Observatory
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Comparison (2013): Reconstruction, ASO, Interpolation, AFWA
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——Reconstruction, RMSE=28 mm
Interpolation, RMSE=49 mm
AFWA, RMSE=132 mm




The problem

Discover a pattern that uses real-time data—passive microwave SWE and snow-
covered area from optical sensor—to match reconstructed SWE, which is available

only after the snow is gone

Approach
e Among the choices for machine learning methods, start with neural networks,

regression-boosted decision trees, and bagged decision trees (bootstrap +
aggregate)
e Develop a training set with 2003-2004 data; predict 2005, from March 1 to June 1

— Then adapt 2005 results, and predict 2006

— And so on




re GUTIsAra ote SYNAE £y r) 2P 0% - 01
10 km resolution, 53Ao0T0SKKHE




Performance statistics on machine learning
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Implications and future work

Can our partner, U.S. Army CRREL, use this?

e As it stands, the method provides a forecast that is much better than
what they currently use

— passive microwave, Air Force Weather Agency (AFWA)

e Combination of our code, MATLAB, fractional snow from JPL, MODIS

imagery from USGS Land Processes DAAC, AMSR2 SWE from JAXA

— Need to help CRREL with parallelizing, either on Microsoft Azure or their own
hardware

e Machine learning could be improved to reduce bias and RMSE by
incorporating other variables

— Atmospheric circulation patterns (20 kPa geopotential height anomalies),
possibly GPM estimates
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