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Mean Monthly Temperature,
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Number of Days Reaching -40 °F and -50 °F

1948-2012

Fairbanks, AK
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days @-20 F or colder

number of -20 deg. F days at Fairbanks

regime shift
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Annual Number of Days With Minimum Temperature 60 °F or Above

Fairbanks, AK 1930-2013
Source: http://ak-wx.blogspot.com
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Precipitation (inches)

May 1 - August 6 Precipitation
Fairbanks, AK 1930-2013
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Forest area defoliated or killed

area defoliated (ha X 1000)
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Alaska Aerial Detection Forest Health Survey (1974-2007)
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N - S axis (m)

Hectare 1, Parks Loop South,
location of shapped or broken-topped w. spruce
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Parks Loop South Reference Hectare
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A Tale of 3 Research Natural Areas

¢ Limestone Jags RNA (BLM - 1982-2010)
e Caribou Crossing RNA (State Forest — 1986-2008)

e Serpentine Slide RNA (BLM - 1987-2011)



Limestone Jags RNA




Limestone Jags RNA

~Cooler, moister climate, base-rich soils, refugium in past



Limestone Jags RNA (BLM - 1982)
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Limestone Jags RNA
_Fossil Creek Valley - 1987
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Limestone Jags RNA
Fossil Creek Valley - 2010
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w.Caribou Crossing RNA, Tanana Valley State Forest, 02 August, 2010
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N - S axis (m)

25

Quarter Ha #1, Y Gulch plot, Caribou Crossing RNA
Location of trees dying 1986-2008
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Serpentine Slide RNA - 2011
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Distribution of sampled aspen stands

1 )

‘.
L

! o
‘

ey A
“,A"v:‘ 7 » ‘o: i ‘ﬁ‘:’;:&

L Ny

210 km (N - S)

-4 =

"

7 Google earth

- -
Eye alt 201:99 mi




SAC  L£SU
GXB
A A
4 BE&3 2A N
BXA AR\
SONS “qvazi
A“POGO
Alaska

/O:_M:(J

YukongTliernitory,

.
i00gle earth
4'€.zshec felev 2495 ft,, ey alt $39.90mi



area defoliated (k ha)

Statewide area of aspen defoliators in AK Forest Health
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# tortrix/m2 foliage

BNZ LTER Aspen Defoliator Monitoring (1975-2010)

—®- | ARGE ASPEN TORTRIX

—+—LEAF MINERS

80 1 .
1996-2010
co /\\
\ a
1983-84 \
40 1988-89 :
2008 &\
2009 '
_x data ' T
/\/ missing
20 \l V V 1 A
0 ot TT‘I“I‘Q‘I“I‘T‘I‘
D A 0 N DO O NP P NP N2 9
AN A DR D DS NSO S
Q Q Q Q Q 9 Q ﬁﬁ 59 59 59 59 59 q? 49 d? q? ﬂ?

year

300

250

200

150

100

50

# leaf miners/m2 foliage




OBJECTIVES

e Identify climate controls of the growth of aspen
in boreal Alaska.

¢ Identify effects of defoliating insect outbreaks on
growth of aspen — magnitude, pattern, etc.

e Detect level of tree mortality in aspen, especially
related to recent temperature increases.

e Establish basis for outlook for aspen growth and
health.



Aspen sample characteristics

7 (+4) stands from eastern to central Alaska
117 (156) trees; all w/basal disks (40 to 100 cm ht.)

age = min. 59 to 214 YIS (median = 101 yrs.)

n = 83 alive at sample collection; 34 = dead
FYOG = 1797 to 1953

d.i.b. at disk ht. = 39.5 to0 10.4 cm

sanded to 600-grit (furniture grade)

measured 2 radii per disk (each yr. is mean of 2 radii)

13,204 mean ring widths; (~26,500 measurements)



Age Distribution of Aspen Sample
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sample depth (# trees)
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Growth of Interior Alaska Aspen
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Regional w.spruce/aspen relative growth 1900-2010

(mean sample raw ring width) 2001-2010 6.0
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Regional birch/aspen relative growth 1912-2010

(mean sample raw ring width)

birch= 3 stands, 60 trees 2001-2010
aspen = 7 stands, 117 trees
1967-69
1988

n (=) n (=] n Q n Q n (=] n (=] N (= n (= n (=] n =]
- ™~ (s (u] m < < N n (=] 0 ™~ ™~ 0 (<] =) =) =] o ™
)} («)} (=) (=)} (o)) [+)} (o)) [+)} )} («)} (=) (=)} (o)) [+)} (o)) [+)} (o)) o Q o
L L L] L i L i L L L L] L i L i L - ~N (o] o~

year

8.0

6.0

- 4.0

- 2.0

ratio



Correlation of monthly temperature at Fairbanks with mean
sample ring width index (Interior AK aspen; all trees; n = 117;
2011-1908)
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Temperature Index (deg. C)

Growth of Interior Alaska Aspen
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Temperature Index (deg. C)
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Temperature Index (deg. C)

Growth of Interior Alaska Aspen
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number of trees

All Aspen Distribution of individual tree correlation with
3yrMay/Jul Temperature INDX (n=117)
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Climate and Growth of Interior Alaska Aspen (1906-2011)
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Climate and Growth of Interior Alaska Aspen 1906-97

(no 1927, 1966-69)
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3.2 Mile Aspen reference stand — hectare 1 (132A)
(Bonanza Creek Experimental Forest Unit BNZ LTER)
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Fate of large (>10 cm)

aspen, 1986/88-2011

3.2 Mile Aspen, hectare 1
reference stand

® = died
O = survived




Fate of small (<10 cm)
aspen, 1986/88-2011

3.2 Mile Aspen, hectare 1
reference stand

= died
survived
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Large (locm) s enat 3. 2 Mlle Asp
(change f 96 to 201 )
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Small (<10cm) aspen at 3.2 Mile Aspen
nge from 3¢ 11)
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Calendar 2013: way below and way above normal

Fairbanks, Alaska, 2013 Climate

Temperature (°F)

2013 YTD Precipitatio

1-Jan-13 1-Feb-13 1-Mar-13 1-Apr-13 1-May-13 1-lun-13 1-Julk-13 1-Aug-13 1-Sep-13 1-Oct-13 1-Nov-13 1-Dec-13

Source: http://ak-wx.blogspot.com




Annual Maximum Wind Speed (mph)

GHCN data

,AK

Fairbanks

Source: http://ak-wx.blogspot.com
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Wind Speed (mph)
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Monthly Maximum and 90th Percentile of Daily Average Wind Speed

Fairbanks, AK
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Fairbanks, AK, Snow Depth 2013-2014
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Degrees F

60

Fairbanks, AK

Daily Mean Temperature (°F)
1 October 2013 — 1 February 2014
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..ol Lightning July 10-24, 2013

X Coordination Center

Last Two Weeks 2013-07-10 06:00 to 2013-07-24 06:00

Negative: 4

Positive: 209

Total: 552 Barrow
1
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Midsummer 2 weeks:
~550 strikes

Legend
Temporary Flight Restrictions
Last two Weeks Lightning(TOA)
~ Negative

+ Positive
Lightning Sensors
@ P
@ Down
W Major Rivers
NHD Lakes GT 150 SQKM
Yukon Roads
P Primary
N Socondary
DOT & PF Roads
& Highway Class
' Road Class
X TransAlaska Pipeline

O Fire Management Zones

Q} Scale: 1:11,429,588

This map is a user generated static output from an Internet mapping site and is for
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Correlation of monthly precipitation at Fairbanks with residual of
TI Asp-predicted growth




Temperature Index (TI)

e mean of MMT for May, -1Jul, -2Jul
® r=zgzijv=]y correlated with rwi

Supplemental Precipitation Index (SPI)
e constr. from 14 (of 36) months total precip.
e selection based on correl w/ rt-bp @95%CI
® 12 positive, 2 nagziive correl. w/ rt-bp
© SPI = (My; + My ic. My5) = (1M13%114)
® positively correlated with rwi

Climate Favorability Index (CFI)
o CFI=SPI-TI
e positively correlated with rwi



Each black dot = climate data from a weather station
within the entire North American distribution of aspen
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