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Climate Drivers

Climate drivers are the critical forces in our scenarios planning
process

Critical forces generally have unusually high impact and
unusually high uncertainty

Climate drivers table specific for SE Alaska were compiled by
John Walsh and Nancy Fresco of SNAP (see handouts).

All scenarios are created by examining the intersection of two
drivers, creating four sectors

Selection of drivers is crucial to the planning process

The importance of drivers is directly related to their potential
effects



Climate
Variable

Projected Change

Projected Change

Patterns of Change

Central Alaska Network Park Units — Climate Drivers Table

Confidence

@ SNAP

Source

Temperature

Precipitation
(rain and snow)

Freeze-up Date

Length of season with
average temps > freezing

River and Stream Temps

Water Availability

Relative Humidity

Wind Speed

PDO

Extreme Events:
Temperature

Extreme Events:
Precipitation

Extreme Events: Storms

by 2050

+1.9°C +0.5°C

N 33-109 mm

4-11 days later

N 7-13 days

™ 1-3°C

J 0-20%

0% +10% 1 or {

™ 2-4%

Uncertain

3-6x more warm events;
3-5x fewer cold events

Change of —20% to +50%

M frequency/intensity

by 2100

+3.7°C £0.8°C

N 64-220 mm

9-26 days later

N 18-35 days

™ 2-4°C

J 10-40%

0% +15% 1 or {

™ 4-8%

Uncertain

5-8x more warm events;
8-12x fewer cold events

Change of —20% to +50%

N frequency/intensity

More pronounced in N
& in autumn-winter

Increased % falls as rain
in shoulder seasons

Largest change
near coasts

Largest change
near coasts

Earlier breakup,
higher summer temps

Longer summer,
thicker active layer

Absolute humidity
increases

More pronounced in
winter & spring

Major effect on Alaska
temps in cold season

D warm events,
J cold events

™ winter
J spring

Increase

>95% for increase
High uncertainty in
timing of snow onset

and melt

>90%

>90%

>90%

>66%
varies by region

50%
as likely as not

>90% for increase

High degree of
natural variation

>95% likely

Uncertain

>66%

IPCC (2007);
SNAP/UAF

AMAP/SWIPA;
SNAP/UAF

SNAP/UAF

IPCC (2007);
SNAP/UAF

Kyle & Brabets
(2001)

SNAP/UAF;
Wilderness Society

SNAP/UAF

Abatzoglou & Brown

Hartmann &
Wendler (2005)

Abatzoglou &
Brown; Timlin &
Walsh (2007)

Abatzoglou & Brown

Loehman (2011)




Monthly temperature projections for Nenana
Al1B (mid-range) scenario)

Average Monthly Temperature for Nenana, Alaska
Historical PRISM and 5-Model Projected Average, Mid-Range Emissions (A1B)
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Projected monthly precipitation for Nenana

Average Monthly Precipitation for Nenana, Alaska
Histoncal PRISM and 5-Model Projectad Average, Mid-Range Emissions (Al1B)
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The Pacific Decadal Oscillation
[from JISAQ, Univ. Of Washington]

Alaska warm phase Alaska cold phase

1900 1920 1940 1960 1980 2000



Mean Annual Soll Temperatures at 2 m Depth
ALASKA 2000-2009

GIPL1.3 Permafrost Model Mean annual soil temp
(2 m depth)
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Mean Annual Soil Temperatures at 2 m Depth
ALASKA 2050-2059

GIPL1.3 Permafrost Model
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Alaska Division of Forestry
http://forestry.alaska.gov/wildland.htm




Climate Effects

Climate effects are the outcomes of the critical forces or drivers,
as expressed by significant changes in particular parks.

Points to consider include:

Time frame (20 years? 100 years?)
Uncertainty (of both driver and effect)
Severity of effect (and reversibility)
Scope: what parks, who is impacted?
Repercussions: what is the story?
Feedback to policy



On a scale of zero to three, where O0=not important, 1=of minor importance, 2=fairly
important and 3=very important, how would you rank the following possible climate
change effects on VEGETATION?

[
. 2
. 1
. 0

Some shallow water arcas
convet te termastnal
eccsystems with post-..

Firz-ralated landoowear
and sail changes result in
vagetation shifts, ...

Mature Fonests and "cld
growt h” decline because
of drought, insects, ...

Black spruce may expand
with waming - or contract
as pemalost sal. ..

Tree spaces and vegeatation
claszes shift as species
of lowear latitud. ..

Yeagatation expands into
deglaciated coastal arsas,
lzss inte higher ...

Invasive exchic plant
spaces and native species
From cther arzas exp...

Mypical cutbreaks of
pests and diseaszes affect
native spacies and in...

Fotential lage-scale
shift of tundra to shrubs,
to conifers, to dea. ..

Ecclegical tipping points”
ana likely to result
in rapid change, whe. ..




On a scale of zero to three, where O0=not important, 1=of minor importance, 2=fairly
important and 3=very important, how would you rank the following possible climate
change effects on AQUATIC ECOSYSTEMS?

oot o

Manne intetidal envirznme nts
cha nge, may become
mee suscaptibe to. .

Ponds shink as geund
icathaws or themoka st
drainage cocoursin pe...

Some shallow water arcas
convel b termast nal
acosystams wth post-...

Glacial cutwash affects
aquatic preductity and
foms deposits in sh...

Fizh habitats in pemal st
ameas ae degraded by
slumps and sedimant...

Fizh dizeaszes increase
with nsing
strieam tempaatues,

Some zalmon wates may
become unsutable for
migraticn, spawning and ...

Newe stream habitats become
available forfish and
wildlife az glacier. ..

Scme manne flant and
animal populations may decline
with cocean acidi. .

Commernial fisheies ae
affected by changestz
coean communiies in ...




On a scale of zero to three, where O0=not important, 1=of minor importance, 2=fairly
important and 3=very important, how would you rank the following possible climate
change effects on WILDLIFE?

[
. 2
. 1
. 0

Exctic pasts expand From
wamer arsas, and endemic
pests expand as ho...

Less snow cover reduces
suraval of subnivian
speces, due to increas...

Fire may create new
burmcwang hakitat and foage
growth to help wdle ..

Population cycles of birds
and thair pray could
ke cut of syne duato...

Arctic and alpine birds’
breading habitats reducad
as trees and shrub...

Migratory routes and
destinatizns will change
l2.g., watlands, cpent...

Pradator-pray
rlaticnzhips may change
in unexpectad ways.

Some spades wll suffer
sevens loceas, Sofar, the
greatest losses ac...

Farks and refuges may not
be able to protect cument
spaces withint...

Changes to terastnal
and aqualtic species coour
az rangeas shift, con...




On a scale of zero to three, where O0=not important, 1=of minor importance, 2=fairly

important and 3=very important, how would you rank the following possible climate
change effects to DEVELOPMENT OPPORTUNITIES AND CULTURAL RESOURCES?
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. 2

. 1

. 0

20

Increased agncultural
preduction in

Mlaska bacause

cf lznger growang...

Povarage numbsr of
Fricstfrea
days increase.

Eunals and

cther iemains

ame exposed as cultural
sites thaw and ende.

Ceoastal emcsicn daims
beth natural

and cultural

a0 CEE

and constr...

Cultural rescumceas as
exposad as

snow and ice

patches melt

and recade.

Fual and enengy paces
Increass

substantially wath
carbon mitigation ...

Mo developmental
prEssUes, e.q.
CoOmmunity
resattlemeant.

Moz natural rescucs
developmeant in
HAlaska with
increasing

glebal de...

Uses of traditicnal
aeccicgical
knowledge become
less pradictive

and ...



On a scale of zero to three, where O0=not important, 1=of minor importance, 2=fairly
important and 3=very important, how would you rank the following possible climate
change effects on SUBSISTENCE?

20

Canbou and Eariar Canbou may Shifts in Clirmata Aherad Managing Reduced
reindaar gresn-up suffar forasts changea animal new wintar
haalth could haawy could could milgration species and tmEnsporation
are improve lozzas i mean less hinder pattams intensifiad affacts
affactad canbou rain events habtat for moose calf mia ke management opportunties
by changas calf pravant canbou, barth subsistence of natra for travel
in weathar, survival sucoessful but SUCDESS hunting Species and su...
forag... becausa of fes... more and moose more May...

more ... habit... calf ... chall...

[
. 2
. 1
. 0



On a scale of zero to three, where O0=not important, 1=of minor importance, 2=fairly
important and 3=very important, how would you rank the following possible climate
change effects on RECREATION?

20
{1 I _ _
5 N B B
.[] —
Landscape-level changes Changing biophysical
affect vistor expaenences landzcape affect kay wikdemesz
and acocass, visto... values such asn...
Longer summer seasons Large-scale physical and Satety hazards elated to
could increase tounsm. Some biological changes across climate change, &.g.

visitor activities. .. broad landscapes 3. thin ica, flooding, ch...

[
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. 1
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On a scale of zero to three, where O0=not important, 1=of minor importance, 2=fairly
important and 3=very important, how would you rank the following possible climate
change effects on HUMAN HEALTH AND SAFETY?

[}

. 2

. 1

. 0

20

Villdland Fire hazands

increasea, affecting communities
and isclated pr...

Eathquake activity
increases in recantly deglaciated
arsas dustois...

Surnging glacies could
Heck nvars and fods,
rezulting in sevan k..

Drainage from thawing
waste and sewage dumps
contaminates rural water. ..

Memcury & cther pollutants
arz released inte aquatic
anicnmants as ...

Increased contaminants
and shifting
contaminant distnbuticn.

More smoke From

lznger and more intense
fire seascns.

Medels show a wamer
climate leads to lager, more
fraquent andinten...

Lightning and
lightning-ignited fires
continue be increase.

Pvalanche hazards increaze
with nsing precipitation
and nsing wintea...



oot o

Sl moisture dedines
due b nsing

soil temperature,
thawing pemal...

Greundwater suppies
dependent cn
seascnal glacial

rechamge become la...

Stream Hows

Frem mealting

glaciars increase and
then decrease

cvear lime,

Lack of snow

cover leads

te despar Freezing of
water in the

grzund or...

Aachic snow
cover declines
with highar air
tempaat ues
and sathers...

Mo Freazing

rain evants

affect foraging success
fzr waldlife, trave...

Many arsas expaiance
dring conditions
despite

increasead

prac ptation,

change effects on WATER AVAILABILITY?

Pvarage annual
tempaatues
shift From bealow
frzezing to
abowve feazi. .

On a scale of zero to three, where O0=not important, 1=of minor importance, 2=fairly
important and 3=very important, how would you rank the following possible climate

20
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On a scale of zero to three, where O0=not important, 1=of minor importance, 2=fairly
important and 3=very important, how would you rank the following possible climate
change effects on INFRASTRUCTURE?

15

10

Large and Coastal Mora Landsldes Glacal Ground leve! Infastructure  Earthguake
small erosion roads and and mud lzkes nses in development activity
tsunamis claims infrastructure flows fail more recenthy axpands incraasas in

could result  both natural fail ar increasa on  frequently,  de-glaciated along recently
frovmi and cultural require stesp creating areas coast to deglaciatad
colzpsa r2soUNcas rapairs zslopes. rnisk because of provide areas dus
of unstable and dusa to Rapd of flash isostati... SBMVICES, 1o is...
slops... CONSTr... permafro. .. glaoal floods f...

retr... and...

[
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