Climate Adaptation for Foreddependent Wildlife Webinar Serie

Adaptation in action: How to resist, accept, or direct forest
change on the Kenal National Wildlife Refuge, Alaska
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Research and Professional Focus:

Dawn has spent the last 20 years working on how the National Wildlife Refuge Systen
respond to climate change impacts. Most recently, she helped to develop the-Resist
AcceptDirect framework and is working with Alaska refuges to help implement climate
change adaptation.



ALAA

Roadmap

A The National Wildlife Refuge System
A Change on the Kenai

A Reflecting on the Big Whys

A What does it mean to be a wildlife
stronghold in an era of rapid change?

A How can we steward biodiversity into
the future?

A Setting the stage for a discussion of the
research and pilots projects needed to
move forward




Who Manages Wildlife Refuges?
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laskan Refuges

Established by the Alaska National Interest Lands Conservation Act in 1980
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Kenal National Wildlife Refuge
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Refuges have used
historical condition and

naturalnessAto inAform,
YIFYF3I3SYSY U2

AStability is not the norm,
change is

AThe Anthropocene is
human driven; could we
be a force for good
conservation outcomes?
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Annual precipitation

trend, 1969-2018




Climate Change
Impacts on the
Kenal

A Less available water (60 % less since 1968)
A Wetland drying and woody encroachment

A Glacier ice melt (11% surface area, 21m in
elevation loss of glaciers

A Non-glacial rivers warming
A Treelinerise 10m per decade

A Regionally synchronized spruce beetle epidemics
triggered by 2 consecutive warm summers

A Longer growing season; milder winters

A Earlier fire season, changing fire conditions




Charting a path into
novel conditions
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Knowledge about what futures are plausible

G¢KS .Sk Y¢E

A Bounds the discussion of what
could be possible given climate
change

A Look across the range of

5 emission scenarios and GCMs.

g A Longer time scales (2050, 2070

- 2100)

g A Builds on:

& A Downscaled climate
models

A Climate analogs

A Climate envelop models
(Species, Ecotype)

A Climate connectivity

Figure from draft FWS RAD Implementation Guidebook



2041-2060 Climate Futures Compared to 19&D0
by GCM for the Kenal NWR

Change in Annual Mean Precipiation (cm)
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adaptwest.databasin.org
https://link.springer.com/article/10.1007/s10584-021-03169-y

400

Precipitation {(cm)

Whittaker Plotg Link Climate to Biome

8
8
:

0 10
Temperature (°C)

Tundra

Boreal forest

Temperate seasonal forest
Temperate rain forest

Tropical rain forest

20 n

Program RPlotBiomesPackage

Tropical seasonal forest/savanna
Subtropical desert

Temperate grassland/desert

Woodland/shrubland

800

Precipitation (cm yr')
FaN
8
|

Tropical

-30 -20 -10 0 10 20 30
Air temperature (°C)

Staudinger et al. 2012. Impacts of Climate Change on Biodiversity, Ecosystems, anc
Ecosystem Services: Technical Input to the 2013 National Climate Assessment.
Cooperative Report to the 2013 National Climate Assessment.
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Climatec Biomes 19641990

SNAP-EWHALE. Predicting future potential clmat@omes for the Yukon, Northwest Territories and Alaska [Internet]. Univerdijlaska Fairbanks, Fairbanks: Scenarios

Network for Arctic Planning, and Ecological Widlife Habitat Data Analysis for the Land and Seascape Laboratory, 20h2 Avaia
from: http//mwww.snap.uaf.edu/attachments/ClionfidSIAL. pdf



http://www.snap.uaf.edu/attachments/Cliomes-FINAL.pdf
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Climatec Biomes 2090

SNAP-EWHALE. Predicting future potential clmat@omes for the Yukon, Northwest Territories and Alaska [Internet]. Univerdijlaska Fairbanks, Fairbanks: Scenarios

Network for Arctic Planning, and Ecological Widlife Habitat Data Analysis for the Land and Seascape Laboratory, 20h2 Avaia
from: http//mwww.snap.uaf.edu/attachments/ClionfidSIAL. pdf



http://www.snap.uaf.edu/attachments/Cliomes-FINAL.pdf
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Kenal LowlandsAn emerging
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Knowledge about what futures are plausible
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A 1dentify key conditions and
events that are highly influential
to how change could really

B unfold
-2 O = _ A Includes landscape context and
“I — e | mechanisms
N e 4 A Shorter timeframes (80 years)
— : A Builds on:
A Vulnerability assessment

r—— —— L thresholds
DSU U2 aAFTZ UKSYéE - NJA 2 B Extianté bvénts, weather
feed into contingency planning A Mechanistic modelling
A Stateandtransition models
A Spatial PVA

Figure from draft FWS RAD Implementation Guidebook


https://www.natureserve.org/ccvi-species
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We Can Resist, Accept, and Direct Colonization and Extirpatic
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Risks and Challenges

Loss of future opportunity
RESIST Waste time and money; only delay the inevitable

Failure leads to extinction
Remove species that could be the future assemblage

ACCEPT Doing nothing is a choice that has consequences.

Open guestion for how to define what assemblage is desirec
Tradeoffs among future options
Might shoot at the wrong future target

DIRECT

RAD Framework Literature

A Thompson et al. 202 Responding to ecosystem transformation: resist, accept, or diféistieries 46:-21.

A Lynch et al. 2021Managing foRADicaécosystem change: Applying the resist, accept. or direct (RAD) frameRrontiers in Ecology and the Environment 19( 8):c4839.
A Schuurman et al. 202Xavigating Ecological Transformation: RegisteptDirect as a Path to a New Resource Management ParaBig8cienc&2 (1): 16,29.



https://afspubs.onlinelibrary.wiley.com/doi/abs/10.1002/fsh.10506
https://doi.org/10.1002/fee.2377
https://doi.org/10.1093/biosci/biab067

Dr. Chris Thomas
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A The Anthropocene is a selective
pressure that will create new species
and novel ecosystems

A Managing biodiversity offers a way
forward
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https://alaskapublic.org/2018/04/13/responding-to-accelerating-life-systems-on-planet-earth/

Manage biodiversity while providing other
ecological services

v

= Stay within planetary bounds

= Create resilient and robust ecosystems

= Meet human needs and wdileing

Biodiversity




Promote biodiversity
gainswhile
minimizing loss

Chris Thomas
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A Protect where feasible

INHERITORS A Will efforts make a difference in 100 years?
of the A Will people several generations in the future be
EARTH bothered by the change?
A Move threatened species to new places where they
{ can thrive
3 A Infuse threatened species with genes (bismws)

How Naturels Thrivingin

A Focus on maintaining as much phylogenetic
anAge of Extinetion diversity as possible

P




A,
Ey

o RO Biodiversity can
e S e Increase throu 0 h

INHERITORS A Hybridization via interactions with new species

of the A New ecological situations, including interactions

. = with new species, create new niches and
EARTH opportunities

A Geographic separationsarchipelagos as species
making machines

How Naturels Thriving in

Human timescales (3ear refuge planningcyclesin a
country that is only ~250 years old) are mmatched with
evolutionary time (1 million plus)

anAgeofExtinction
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g Manage Diverse

2 Habitat Mosaic

o) :

9 Know how Cons,ervmgA 4 A Translocate

n ; bl GdzNE Qa gl 3s
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= We Can trust nature We must help Nature

What is the philosophy about the natural world?



AKeep species within their historical range; kill invasives

AEnhance genetic diversity of current species, hybridize
import individuals from other region for species here

RESIST Awhen things show up, decide if we like them

AAllow species to be extirpated and colonize

ACCEPT ATranslocate local losers to places they can thrive

ATranslocate potential winners to fill functional holes of
extirpations

AEnhance species assemblage using translocations/spe
DIRECT load to create the novel assemblage




How much
overlap Is
there
between the
wildlife
assemblage
of the current
and forecast
future
ecoregions?
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Are we a Wildlife Stronghold? Carnivores Presen

% Black bear, 100% Ecoregiond. ) Canadian Lyng 87%
(&7 Marten ¢ 100%
tg Brown Bear, 67%

——
‘ Grey Wolfc 67%

Erminec 93%

- o 0
—— Least Weaseal 67%
River Otterc 93% -} Wolverineg 67%




What About Carnivores Absent but Possible?

c Red Fox (extirpated)100% Ecoregions e
T Raccoon o Vestn Spoted Skurkeos
ST S

CEE T

s Eastern Spotted Skurakl3%

5 Kit Fox 7%
Fisherg 60% ’ Ringtailg 7%
Swift Foxg 7%




Are we a Wildlife Stronghold? Ruminant Ungulates

Moose ; 6 % of Ecoregionfg‘*:«f-ffivff Mule D1 2r& 60%

|

| | m White-taile Deerc 60%
o ||

Elk 40%

| 1 |

American 3isorg 33%
P 0] ‘
Mol 1te 1 Goatg 53% |

I | ) Big Horn sheep 33%

| |
Dc I N »heep; 470/0 Prongla | rnc 20%

(:ar Houc 60% ‘




