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Winter war«lnd:
U.S. breaks record
for hottest winter

WASHINGTON (AP)
Federal meteorologists say
the winter that has just ended
was the hottest in U.S. re-
cords, thanks to the combi
nation of El Nino and man-
made global warming.

The average temperature
for the Lower 48 from De-
cember through February

- known as meteorological
winter — was 36.8 degrees,
4.6 degrees above normal. It
breaks the record set in 1999-
2000.

Last month was the seventh
warmest February. National
Oceanic and Atmospheric
Administration climate sci-
entist Jake Crouch said a su-
per-hot December pushed the
winter to record territory. The
fall of 2015 also was a U.S.
record.

All six New England states
had their warmest winters.
Every state in the Lower 48
had ysrifers at least mRde-

es warmer than normah

laska was 10.6 degrees
varmer than normal

Records go back to 1895.



Kenai is ground zero for climate change

v’ Alaska is warming at twice the rate of Lower 48
v’ Kenai winters have warmed more than summers
v’ Kenai nights have warmed more than days

v' Homer has jumped 2 USDA plant zones

v’ Biggest future uncertainty on Kenai is form and variation of
Increasing precipitation

v Extreme events likely
v Snow may increase at higher elevations but decrease along coast



Northward migrations of tree distributions

(A) Number of tree species (1971-2000) (B) Predicted number of tree species (2071-2100)
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(McKenney et al. 2011)



Interagency effort to pioneer

assessment of climate change
effects on biome and species | o
distributions using climate ALASKA LANDSCAPES |
envelope models - s

Resuia Fram av nermgency climme modaling.
find momagument and conservities pramet

FINAL REFORT « AUGUST 2010

Predicting Future Potentinl Climate-Biomes

for the Yukon, Northwest Territories, and Alaska




getation and more shrub cover including some small trees
ince and intermixed grass and tundra
yerate

boreal coniferous woodland, opsn &
i grasslands

|17 Southern boreal, mixed forest
[:l Sparsely vegetated boreal with elevation influences

A 2009

| Kilometers




gtation and more shrub cover including some small trees
ince and intermixed grass and tundra
yerate

Ihiferous forests and grasses

bs but no tree cover
jare ground and ice
eal / southern arctic s tundra
boreal coniferous woodiand. opsin €

asslands

|17 Southern boreal, mixed forest
[:] Sparsely vegetated boreal with elevation influences

A 2039

| Kilometers




gtation and more shrub cover including some small trees
ince and intermixed grass and tundra
erate

boreal coniferous woodland, ©
asslands

|17 Southern boreal, mixed forest
[: Sparsely vegetated boreal with elevation influences

A 2069

| Kilometers



gtation and more shrub cover including some small trees
iace and intermixed grass and tundra -~
erate

arous forests and grasses

boreal coniferous woodland, ©
asslands

|17 Southern boreal, mixed forest
[: Sparsely vegetated boreal with elevation influences

A 2099

| Kilometers




gtation and more shrub cover including some small trees
ince and intermixed grass and tundra
erate

hiferous forests and grasses o

|17 Southern boreal, mixed forest
[: Sparsely vegetated boreal with elevation influences

By 2100...

v'only 25% of Alaska remains as
biome refugia |
v'eastern Kenai and Prince Williams
Sound remains rainforest
v'western Kenai converts to
grasslands from boreal forest

A 2099

| Kilometers




Take this with a grain of salt....




Forecasting the Kenai Peninsula’s
landscape through 2100

v/ Climate envelope modeling using
Random Forests™

v alb scenario decadal averages for
temperature, precipitation (SNAP)

vlandcover type with the greatest % cover in
2km pixels

Vit previous landcover type for each timestep
(2039, 2069, 2099) P >0.5 then stay;
if P <0.5 then landcover type with
highest probability
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. Distribution of Sitka, Lutz and White Spruce
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Precipitation (cm yr')

Tropical
wet

Temperate
wet forest
Tropical

-10 0 10 20 30
Air temperature (°C)

@ 1900 68 cm, 2.3° C
O 198073 cm,3.3°C

@ 209084 cm, 6.8° C

Staudinger, M.D., N. B.
Grimm, A. Staudt, S. L.
Carter, F. S. Chapin lll, P.
Kareiva, M. Ruckelshaus, B.
A. Stein. 2012. Impacts of
Climate Change on
Biodiversity, Ecosystems,
and Ecosystem Services:
Technical Input to the 2013
National Climate
Assessment. Cooperative
Report to the 2013 National
Climate Assessment.



Take this with a grain of salt....




DEGREES -F

INCHES OF WATER

INCHES OF WATER

54
52
50
48

46 -

44

25
20

15
10
5.

0
-5

A0 -

-4

KENAI, ALASKA

MAY - AUGUST TEMP

Mean 49.8°F

Mean 51.5°F

1930 1935 1940 1945 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010

AVAILABLE WATER (P - PET)

Mean 5.8 inchesl/yr

Drought begins 1968

Mean 2.0 inches/yr

thad

(PET) in calculated from monthly te

by the Th Mather

1930 1935 1940 1945 1950 1955 1960 1965 1970 1975 1980 1985 1990 1905 2000 2005 2010

| DROUGHT INDEX

Mean -1.04

Mean 0.56

1930 1935 1940 1945 1950 1955 1960 1965 1970 1975 1980 1985 1980 1995 2000 2005 2010

40

35
30

25
20
15
10

ANNUAL PRECIPITATION

Mean 20.2 inches/yr

Mean 17.9 inches/yr

-y

vy ™ T ™

1930 1935 1940 1945 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010

£ BERG 452012

The western Kenai has
warmed and dried in last
50 years




available water (60% loss since 1968)

treeline ('10 m per decade)

SB beetle outbreaks (triggered by 2
consecutive warm summers)

o



@fficialifire.season is now
APHIENNSTESC

_Mean MFI last 2500yrs  |ntervals Between Fires
514 yrs White / Lutz Spruce

e Mean MFI All Data 788 yrs

500 1000 1500 2000 2500 3000 3500 4000 4500
YEARS BETWEEN FIRES

Intervals Between Fires
Black Spruce

100 150 200
YEARS BETWEEN FIRES

Median 45 yrs

Intervals Between Outbreaks
- 52yrs Spruce Bark Beetles

Mean Interval

50 100 150 200 250
YEARS BETWEEN OUTBREAKS


http://www.electricskies.com.au/Galleries/WBelt/WBeltP68.htm
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Woodyshrub encroachment into
3000lyeariold Spagnum peatlands



of white/Lutz spruce
to Calamagrostis savannah
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Changing mlgratlon window
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;o tire] records for tne Karlel Painslla in 2007-172

(2)

urasian-collared dove
Heerman’s gull
Jack snipe
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Western meadowlark
Willow flycatcher
Wilson’s phalarope




fds that are more common in winter

Iceland gull
Slaty-backed gull CBC data


http://www.wildnatureimages.com/bird_photos.htm
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American marten colonizgt
snaltlowlands ~2002

Alpine rest sites Lowland rest S|tes

Baltensperger, 2009, Behavior and distribution of American marten in relation to snow and forest cover on the Kenai
Peninsula, AK, MS thesis, Colorado State University
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http://www.alaskaphotographics.com/photo-21015819.pl
http://www.alaskaphotographics.com/photo-96127-09.pl

Take this with a grain of salt....




> 138 exotic species of flora (108) and fauna (30) occur on
the Kenai Peninsula and are poised to fill novel assemblages




A human-mediated system on the Kenai
with an unknown outcome....

Earthworms %j& AW I


http://www.insectimages.org/images/768x512/0758149.jpg

Questions????



