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Outline

e The problem of measuring snowfall near the ground
e Various “solutions”

 New TPS at NSA ARM site

 Modeling and data assimilation

 Value for IOPs and baseline monitoring



Physics of a precip gauge

WMO SPIR, 1998



Mechanical faillure of unmanned
precip gauge
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Bear Mauling
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Statistical correction through gauge
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L Barrow was a WMO solid T e
[l Precipitation intercomparison site s
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Correction can
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Systematic | ,
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Need functional anemometer!




Statistical Correction Factor
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Statistical Correction Factor

Yang et
al., 2005




Our reconstruction approach:
Implemented in NASA CLSM

I:)rec - I:)ini t Ste
“true” snowfall
Initial guess of
snowfall Excess (+/-) Model & numerical
l error
Gauge or change Estimated w/snowpillow

in snow depth

(result insensitive) Determined by comparing model snow depth
to observed snow depth



Snow depth measurement

Device doesn’t disrupt the
measured quantity as much
as a gauge does




Pan-Arctic Snowfall Reconstruction (PASR)
Dalily for 1936-2003
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Redesigning Snow Monitoring

Can we do the
same
reconstruction
on sea ice?

Issues are:

-Different thermal conductivity
for soil and sea ice

-Varying thickness of sea ice
(ridges)

-More events near freezing point

-More trace events
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TPS Feb 2008
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TPS vs GEONOR
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SnowNet site in Barrow

Sturm/Kane/Berezovskaya/Yang

High resolution

wind profile Wyoming gauge
wf
York Uni % ¢

.

particle S e e . |
SRR Solid state snowpillow.(swe), graduated
stakes w/cameras, manual depth transects

Other NS supersite at Toolik LTER (Imnavait), additional
planned at Tiksi, etc.



Snotel Gauge
Network
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Getting from point
measurements to
spatial distributions...

Modeling and data
assimilation



Variability of snow depth

0.9+ -
0.8+ o _
O (@)
O
0.7+ -
0.6 —
0.5F (I B
o O oo%&)

0.3 :
0.2 |
01" |
]
0 L Lol L Lol L Lol L Lol L Lo L Lo
107 10" 10° 10 10° 10° 10"

distance (m)

Cherry/Berezovskaya



High Resolution Modeling

Simulation of Blowing Snow
at Toolik Lake, Alaska

M. Stieglitz



High Resolution Modeling

Simulation of Snow Blowing Past

Micro-Topography

Wind
Direction

M. Stieglitz



May snow cover mean
since 1982 from NOAA
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October snow cover mean
since 1982
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Variation in May Snowcover
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Variation in October Snowcover
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2008 ISDAC I0P NSA

« Snowfall Value Added Product for
Barrow area

e Sensor intercomparison, spatial
variability and error estimates

e Potential users?



ARSC’s WRF
http://weather.arsc.edu
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The 2008 Little Alaska Weather
Symposium (LAWS '08)
12-13 May 2008
University of Alaska Fairbanks

http://weather.arsc.edu/Events/LAWSO08/
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