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Overview

Why is snowpack important?

e Reflects potentially long-term changes in temperature and/or
precipitation

e Represent ‘water towers’ for regions like the drought-prone western

CONUS

e Conversely, can prove hazardous when melting process is rapid



Overview

What can be done with snowpack data’

. S]Eatial representation / heterogeneity
of snowpack over the US!

e Long-term trends in snowpack?

e Evaluation of model representation of
SWE relationship w.r.t. temperature
and precipitation’

. Post~Erocessing of near-surface
variables for soil moisture and
drought monitoring*

e Characterization of ablation in terms
of magnitude, timing, and synoptic
weather conditions



Overview Characteristics

Maximum snowmelt magnitude

Delta SWE

e Delta SWE: largest 2-

day snow loss for the
30-year period at each
pixel

e Largest over high
elevations in the
western CONUS and

portions of eastern

CONUS
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Overview Characteristics

Temperature
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Above-freezing temperatures are most pervasive



Overview Characteristics
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Limited precipitation is associated with snowmelt in most regions



Overview Characteristics
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Timing usually during mid- to late spring, though more southerly

regions and windward sides of mountains exhibit earlier timing



Overview Characteristics

Delta SWE Temperature
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Analysis also performed for top 10 extreme events at each
pixel (mean value for the 10 events at each pixel shown)



Overview Characteristics

Elevatio N imp aCtS Delta SWE, high elev
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e As expected, highest magnitude =
events tend to occur at higher |
elevations over western CONUS.
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e Distribution is much more Delta SWE, low elev
heterogeneous over variable oo -
topography *
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Average contribution of precipitation to runoff potential for the top 10 snowmelt extremes at
each pixel. The pattern mirrors climatology, with larger values residing over the Pacific

Northwest and the eastern CONUS. 11



Overview Characteristics

Trends

e There is a positive trend (p=0.25) in the occurrence of snowmelt extremes
over the CONUS throughout the period, particularly during the month of
May (p=0.03). Also, a positive trend in rain-on-snow occurrence (p=0.19)

e Though there is a weakly positive trend in frequency, no notable pattern
for magnitude
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Overview Characteristics Cases

How do snowmelt extremes vary by region?

Pacific Northwest Upper Midwest
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Characteristics Cases

e Four high-impact flooding events
over different regions

e In three out of the four case
studies (exception being

Northwest), ASSWE>P

contribution to runoff

e In some cases (e.g. Red River,

burgundy dots in top, figure ‘c’ in

bottom), dASWE>>P
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Weather

Overview

Characteristics Cases ‘Causes’

e Used self-organizing
maps to produce nine
dominant patterns
associated with extreme
snowmelt over the

Al CONUS

Northwest
Sierra

e e These maps served as
ockies '
Great Lakes  template to classify
Northeast .
regional snowmelt
extremes

15



Overview

Characteristics

Regional Snowmelt

Cases
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Part of the utility of this approach is that there are more than one

‘meaningful’ pattern associated with snowmelt over a given region (e.g.

maps ‘¢ and ‘e’ for the Northeast)

‘Causes’
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Takeaways

 Large variation in the meteorological conditions associated with
regional events
e Over the western CONUS, anomalous high pressure and upstream AR activity
e Over the eastern CONUS, frontal passage, Gulf warm air advection, and
precipitation

e In many cases, SWE loss exceeds the precipitation contribution to
runoff

e There is a weakly increasing trend in the frequency of extreme snowmelt
events over the US
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