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Why are snow studies important?
The Water Cycl V.

1s an important part of the

Transport ical cycle
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Hrmkmg water, afid municipal'purposes ™

| *Slow melting snow is the most effective
. way of recharging the groundwater
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*62% of the world will suffer
Barnett,et.al . from water scarcity by 2030

- -
Figure 1 | Accumulated annual snowfall divided by annual runoff over the global ™8Tnereased forest fire severity
land,regions. The value of this dimensionless'ratio lies between 0 and 1 and is M) S

given by the/colour scale, R, The red;lines indicate the regions where streamiflowiis adds another comphcatlon o

snowmelt-dominated, and where there is,not adequate reservoir'storage capacity to hydrOIOglcal forecastmg as
buffer shifts m the seasonal hydrograph. greater areas are being burned
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| L el e *  Paired 51tes are set up to study variables such
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Expected results bas

Variable

Snow Accumulation
Temperature

Density

Snow Water Equivalent

Debris Content

Melt Rate

Ice Lenses

A T2 4 _
Burned Forest
High
High
High
High
High, mostly soot and bark
Rapid

Many

Unburned Forest

Low
Low
Low
Low

Low, mostly sparse pine
needles

Slow

Few



Accumulation Period
Burned Forest -

#‘ Ablation Period Gt o7 M g L
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Snow Depth (cm)

SWE=850 kg/m?

0
20
40
60
80

Burn Snow Pit March 2
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Burn Snowpit May 5
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Snow De.nsity Results

6,2013
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Forest Snow Pit March 25, 2013

*Overall density increases with
depth in all snow pits during all
periods

sDensity ishgreater in the burned
forest during accumulation and is
roughly equal during ablation

400 450 E

Snow Density (kg/m®)

N eIncreased density results in
R ?“ ‘increased SWE during
R ﬁ**—m with. same depth

*Forest contains greater SWE in
ablation due to greater depth

Forest Snow Pit May §, 2013
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Debris Content & Grain Size

Total Debris= 0.1004g Total Debrisz0. 11
Avg. Grain Size=0.49mm '

Burn Snow Pit March 25 Forest Snow Pit March 26 *Grain size increases with depth
Debris & Grain Size vs. Depth Debris & Grain Size vs. Depth and are similar between burned

0 [§ . and unburned forest
40
60

80 —4—Debris Wt —+—Debris Wt
100

120 Bl *Dcbris content varies with depth
D T———
160 possibly indicating wind events
20 7 E that would deposit debris on top of
the snowpack

—#— Grain Size

Snow Depth (cm)
Snow Depth (cm)

0.0000 0.0020 0.0040 0.0060 0.0080 0.0100 DebrisWt.(grams) 0.0000 0.0020 0.0040 0.0060 0.0080 0.0100 Debris\\«'t(gmms)

0 0.5 1 1.5 2 Grain Size (nm) ) ] Grain Size (nmun)

. & g M ‘content durmg«
Xotal Debris= 0.0861

~Giain Size=0.7 o L e ‘ accumulation is neatlysequal while
Burn Snow Pit May 3 Forest Snow Pit May 5 total debris content during ablation
Debris & Grain Size vs. Depth Debris & Grain Size vs. Depth is much greater in the forest ( due

to greater depth)

—4+—Debris Wt.
! —+—Debris Wt.

aeicll  *Average graingsize varies
throughout
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Snowpack Stratigraphy

Temp avg.=-0.2°C Temp avg.=-0.£ : = :
L e P e e e *Grain size and shape are fairly

- B N =-iliaallll consistent throughout snowpack
I Ea R s A .
= R | e *Maritime snowpacks consist of
e = n I e e rounded grains and large

- .. — . A crystals
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= — %} : *Burned forest contains more ice
= = lenses during accumulation period

_ b gmbut fewer during ablation period

) Saes — : *Thicknesses of layers vary and
i e have ne obvious pattern but do
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Can we correlate debris content with
ng.events?

slsing the debris content graph
and snoewpack stratigraphy it
should be possible to find
correlations between layers with
high debris content and melting
events

content peaks at 50, 70100
140, 180cm

Burn Snow Pit March 25 Forest Snow Pit March 26
Debris & Grain Size vs. Depth Debris & Grain Size vs. Depth
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«Unburned forest has debris
0 content peaks at 50, 70, 90, 150,
Sl 2130

—#— Grain Size

—4+—Debris Wt.

—8— Grain Size

Snow Depth (cm)

«Nearly lalllof the debris content
0.0000 00020 0.0040 00060 0.0080 0.0100 DebrisWt. (grams) 00000 0.0020 0.0040 0.0060 0.0080 0.0100 DebrisWt. (grams) peakS direCtly correlate with ice
o 05 1 15 2 Gremsweom P el [cnses or slush layers




Can we correlate debris content with

*Burned Forest has a debris
content peak at 30cm

«Unburned forest has debris

content peaks at 0, 60, and
100cm

Burn Snow Pit May § Forest Snow Pit May 5§
Debris & Grain Size vs. Depth Debris & Grain Size vs. Depth
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Study Results Compared to Previous Studie

Variable Burned Forest | Unburned Forest
Snow Accumulation High @ Low
Temperature High @ Low
Density High @ Low
Snow Water Equivalent  High @ Low
Debris Content High, mostly soot and bark Low, mostly sparse pine
% needles
Melt Rate Rapid @ Slow

Ice Lenses Many @ Few
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