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Why Study Alaska?

e Boreal Forest: The Green Head Band of the Earth
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eLargest terrestrial ecosystem on Earth
*Covers 11% of land area on the planet
Dominated by conifer trees




Photo by KyleMcDonald . &4

Boreal Forest in Alaska is
found in the interior,
between the
Brooks Range
in the north and the
Alaska Range
in the south

Tundra surrounds the
Boreal Forest



Carbon Cycle




Carbon Cycle
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ALECTRA: Alaska Ecological Transect

Franklin Bluff

Kenai Peninsula

Courtesy of Google Maps



Monitoring Equipment
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Diagram courtesy of Kyle McDonald



ALECTRA Study Sites

Dietrich Valley
(1) Coldfoot
(2) Treeline

Bonanza Creek

Courtesy of Google Maps



Freeze and Thaw Transitions

Alaska Site A1 - LTER 2 Bonanza Creek Experimental Forest

Spring Transition

Picea glauca Soil
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Fall Transition

Picea glauca Soil

Temperature («C)
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Day of Year, 2000




Methods for Statistical Analysis

Analysis of Variance (R)
Two-Way: Year & Location

Testing for differences in Freeze and Thaw Events over
time and space

Regression Analysis (R)
Testing for relationships between Freeze and Thaw
Events and Year
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Results: Soil Thaw Events

ALECTRA Site Comparison: Soil Thaw Event Timing

1996

1998

2000

2002
Year

2004

2006

2008

2010

CJA01 Soil B Initial Thaw 0 cm
W AO1 Soil B Final Thaw 0 cm
OJAO07 SFS Initial Thaw -5 cm
M AO7 SFS Final Thaw -5 cm
0A08 Soil A Initial Thaw -5

W AO08 Soi A Final Thaw-5cm

Figure 1. Soil thaw
began an average of
eight days earlier in
Bonanza Creek (A01)
compared to Coldfoot
(AO7), and 16 days
earlier compared to
Dietrich Valley Treeline
(A08).

Soil thaw ended an
average of nine days
earlier in Bonanza Creek
(AO1) compared to
Coldfoot (A07), and 15
days earlier compared to
Dietrich Valley Treeline
(A08).



Results: Vegetation Thaw Events

Day of Year

1994

1996

ALECTRA Site Comparison: Stem Thaw Event Timing

1998

2000

Year
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2002

2004

2006

2008

[AO01 Initial Thaw

W AO1 Final Thaw

[OAO7 Initial Thaw

W AO7 Final Thaw

0A08 Initial Thaw

B AO8 Final Freeze

*Data fails to meet the assumptions of normality and equal

variance.

Figure 2. Vegetation
tissue thaw began an
average of six days
earlier at Bonanza Creek
compared to Coldfoot
and 20 days earlier
compared to Dietrich
Valley Treeline.

Vegetation tissue thaw
ended an average of five
days earlier at Bonanza
Creek compared to
Coldfoot and 19 days
earlier compared to
Dietrich Valley Treeline.
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Results: Soil Freeze Events

ALECTRA Site Comparison: Soil Freeze Event Timing

1996

1998

2000

2002
Year

2004

2006

2008

2010

[JAO01 Soil B Initial Freeze 0 cm

W A01 Soil B Final Freeze 0 cm

[JAOQ7 SFS Initial Freeze -5 cm

W AO7 SFS Final Freeze -5 cm

[OAO01 Soil AlInitial Freeze -5cm

M AO08 Soil AFinal Freeze -5 cm

Figure 3. Soil freeze
began on average, seven
days earlier at Dietrich
Valley Treeline
compared to Bonanza
Creek and 16 days
earlier compared to
Coldfoot.

Soil freeze ended, on
average, fourteen days
earlier at Dietrich Valley
Treeline compared to
Bonanza Creek and 23
days earlier compared to
Coldfoot.



Results: Vegetation Freeze Events

Figure 4. Vegetation
ALECTRA Site Comparison: Stem Freeze Event Timing tissue freeze bega n, on
average, eight days

D1A01 Initial Freeze earlier at Dietrich Valley
W AO1 Final Freeze Treeline (AO8) compared
DACT Initial Freeze to Bonanza Creek (AO1)
and nine days earlier

compared to Coldfoot
(AO7).

W AO7 Final Freeze
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OAO0S Initial Freeze
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W AO08 Final Freeze

Vegetation tissue freeze
ended, on average, nine
days earlier at Dietrich
Valley Treeline (A08)
compared to Coldfoot
(07) and 10 days earlier

compared to Bonanza
*Data fails to meet the assumptions of normality and equal Creek (A01).

variance.
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ALECTRA Site Comparison: Soil Thaw Event Timing

[JA01 Soil B Initial Thaw 0. cm
W A01 Soil B Final Thaw 0 cm
[CJAO07 SFS Initial Thaw -5 cm
M AO7 SFS Final Thaw -5 cm
DAO08 Soil A Initial Thaw -5

W AO8 Soi A Final Thaw -5cm

-
:

1994

Day of Year

85

T

1996

T T T T

1998 2000 2002 2004
Year

1

T T
2006 2008 2010

ALECTRA Site Comparison: Stem Thaw Event Timing

[A01 Initial Thaw

W AO01 Final Thaw

OAO07 Initial Thaw
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ALECTRA Site Comparison: Soil Freeze Event Timing

[JAO01 Soil B Initial Freeze 0 cm
W AOQ1 Soil B Final Freeze 0 cm
[CJAO07 SFS Initial Freeze -5cm
M AO7 SFS Final Freeze -5 cm
[AO01 Soil Alnitial Freeze -5 cm

M A08 Soil AFinal Freeze -5 cm
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ALECTRA Site Comparison: Stem Freeze Event Timing

[JAO01 Initial Freeze

WAO1 Final Freeze

OAO7 Initial Freeze

WAO7 Final Freeze

OAO08 Initial Freeze

WAO8 Final Freeze
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Results

There is evidence to suggest freeze events occurred
later each year between 1996 and 2008

ALECTRA Site Comparison: Soil Freeze Event Timing ALECTRA Site Comparison: Stem Freeze Event Timing

[JAO01 Soil B Initial Freeze 0 cm [AO01 Initial Freeze

W A01 Soil B Final Freeze 0 cm M AO1 Final Freeze
[JAO7 SFS Initial Freeze -5cm DAO7 Initial Freeze

M AO7 SFS Final Freeze -5 cm M AO7 Final Freeze
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OAO01 Soil AlInitial Freeze -5 cm OAO8 Initial Freeze
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M A08 Soil AFinal Freeze -5 cm MAO8 Final Freeze
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Conclusions

Under the assumption that Ao1 Bonanza
Creek is of priority due to its location in a long

term experimental fores:

-, recommended

spring and fall flight dates are as follows:

Spring Flight:
April 20 (Day 110) to May 10 (Day 130)
Fall Flight:
October 2 (Day 275) to Oct 22 (Day 295)



Conclusions: Spring Flight Dates

Figure 5. Blue bars indicate
dates ensuring CARVE s
observation of a nearly
IR complete transition at
il Bonanza Creek, beginning 3
B days after the average
nlllESENY nitiation of the thaw, a
complete transition at
Coldfoot, and observations
would end 5 days earlier
than the average end of
the transition at Dietrich

Valley Treeline

ALECTRA Site Comparison: Soil Thaw Event Timing

[JA01 Soil B Initial Thaw 0 cm

1994 1996 1998 2000 2002 2004 2006 2008 2010
Year




Conclusions: Fall Flight Dates

ALECTRA Site Comparison: Soil Freeze Event Timing

CJAO1 Soil B Initial Freeze 0 cm
M AO1 Soil B Final Freeze 0 cm
[JAO7 SFS Initial Freeze -5 cm

W AO7 SFS Final Freeze -5 cm

0O AO01 Soil AInitial Freeze -5 cm

W AO08 Soil AFinal Freeze -5 cm

1996 1998 2000 2002 2004 2006 2008 2010
Year

Figure 10. Blue bars indicate
dates ensuring CARVE s
observation of a complete
transition at Bonanza Creek,
and nearly complete
observations of Coldfoot and
Dietrich Valley Treeline,
finishing observations 5 days
before the former s mean
date of final soil freeze and
starting observations 6 days
after the latter’ s mean date
of initial soil freeze
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