f'r'

RapidiClimateichan emﬂuwiw,)-w

.~# ) - . - .
The e85 for Consiclarine) ™

pelellitstised Aczigiiiion ontls
SKenaitkRent|

L sl




Adapting to climate change impacts

Adaptation = adjustment in natural or human systems in response to actual or
expected climatic stimuli or their effects, which moderates harm or exploits
beneficial opportunities (IPCC)

We have choices....

ion framework to reduce

0ss conservalion reserves

(1) Retrospective adaption =
Managing towards historical conditions

(2) Prospective adaptation =
Managing towards future conditions

(3) Do nothing @
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Humans Causing Fast Changes

Earth in Sixth Major Extinction

As most kids probably know,
dinosaurs came to a sudden end about
65 million years ago. Did you know
that there have been four other super-
big, or mass, extinctions of life on
Earth?

Most scientists believe we are in the
middle of a sixth mass extinction. But
this time, the extinction isn't being
caused by an asteroid or volcanoes. Its
causes can be traced to us.

To find out more about this event,
The Mini Page talked with Michael
Brett-Surman from the Smithsonian
National Museum of Natural History.

What is a mass extinction?

When a species, or type of life,
becomes extincet, it means there are

no more members of that species alive,

Extinctions are normal. Usually,
there is a steady rate of extinctions
during every million years. Life-forms
naturally appear and disappear over
time.

In a mass extinction, at least one-
fourth of all plants and animals on
the planet might be wiped out very
quickly, much faster than normal.
Huge numbers of species die, and no
new species appear in that time.

Scientists are seeing this happen
now on Earth.

The most famous mass extinction was at
the end of the Cretaceous Period, when six
out of seven of all dinosaur groups were
wiped out, along with half of all life. There
is evidence that a giant asteroid hit the

Climate change

Each time there has been a mass
extinction, it was because something
caused the climate to change. Many
types of life could not adapt, or
change, quickly enough, and they died.

During the current mass extinction,
humans will be able to adapt, but our
crops and animals might not. Life as
we know it will keep changing,
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The ages of Earth

Each time there is a mass
extinction, a new age begins on Earth,
As older species die out, other species
suddenly have no competition. They
begin to fill in the Earth’s habitats.

Over millions of years, newer types
of life develop. Diversity increases
again. The makeup of the planet
changes yet again.

Let’s explore Earth’s earlier mass
extinctions.

End of the Ordovician

The Ordovician (or-doh-VIH-shun)
Period ended about 445 million years
ago. Most life lived in the oceans at
this time. Experts believe more than
50 percent of life was wiped out at the
end of this age.

One reason for the extinctions mighi
have been a drop in sea level. Huge
glaciers might have formed, locking ug
much of the planet’s water. This woulc
have caused sea levels to drop. Life
in shallower waters might not have
been able o adapt quickly enough to









http://www.alaskaphotographics.com/photo-96127-09.pl
http://ifw7ken-svr3/KenaiPhotos/Photo.aspx?album=Mammals&photo=Caribou

Measured rates of climate change impacts on
the Kenai Peninsula

glaciers (5% surface area, 21 m elevation
since 1950)

SB beetle outbreaks (triggered by 2
consecutive warm summers)

wildfire (spring, grass)

treeline (10 m per decade)

available water (60% loss since 1968)
species distributions




Changing fire regime?
2005 fire season

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

~.

" Mean MFI All Data 788 yrs
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YEARS BETWEEN FIRES

Medlan Mean MFI Intervals Between Fires

— 79yrs Black Spruce

100 150 200
YEARS BETWEEN FIRES

Median 45 yrs
Mean Interval Intervals Between Outbreaks

- 52yrs Spruce Bark Beetles

50 100 150 200 250
YEARS BETWEEN OUTBREAKS



http://www.electricskies.com.au/Galleries/WBelt/WBeltP68.htm
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Conversion of white/Lutz spruce
forests to Calamagrostis savannah




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




Abnormal wood frogs

Chytrid fungus

¥ Bd Detected
® Bd not Detected

Kenal
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Harvested species likely to diminish in abundance
on the Kenai Peninsula
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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




e~ Baseline || “* ~ 2090 - 2099

B Alpine [ | Herbaceous M Mountain Hemlock 30 15 0 30 km
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37% of the Kenal
Peninsulais forecasted
to change landcover
type by 2099!

v Eastern side shows
afforestation of alpine
(hemlock) and coast (Sitka
spruce)

v Western side shows
deforestation (white and black
spruce), expanding grasslands




44% of 1,037 native
species are unique to one
of 10 landcover types

86 birds

333 vascular plants
477 nonvascular plants
141 arthropods
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In a worst case scenario, > 400 native species are on a trajectory
for extirpation from the Kenai Peninsula by 2099!

Land cover Type

Apine IEEE 0 - 170
188,406 0 - S6
38401 37,601 21
48,001 65202 + 15
79,603 330,411  + 1
249,209 0 - 86
34,401 109,604  + 10
EETN 530,011 0 - 57
snoworice IR VI 3
230,408 0 - 33



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




2 questions we need to ask
ourselves....

What’s the risk of doing nothing?

What's the risk of doing something wrong?

-Q-—Rosa Meehan
10 Feb 2010




What Is the risk of doing nothing?

v'Kenai Peninsula has already changed in response to a changing
climate and is forecasted to continue doing so

v Novel assemblages are not likely to be a simple re-shuffling of
native flora and fauna

\/Many extant native species are on a trajectory for extirpation

\/Many exotic species are already on the Kenai Peninsula and
more are enroute

v'Do we accept these outcomes or are we willing to accept
responsibility for stewarding these outcomes?



2 questions we need to ask
ourselves....

What’s the risk of doing nothing?

What's the risk of doing something wrong?

-Q-—Rosa Meehan
10 Feb 2010




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

Spruce bark beetle

A Pheasant \
Cluster Fly
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Earthworms



http://www.insectimages.org/images/768x512/0758149.jpg
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We are already
making choices!



“To keep every cog and wheel
IS the first precaution of
intelligent tinkering™.

- Aldo Leopold

But instead of conserving biodiversity,
we minimize species extinction...



