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Indicators of Climate Change

Change in U.S. Heating and Cooling
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Adaptive Capacity Adaptation Strategies

Terrestrial and Aquatic
Ecosystems

Biodiversity Ecosystem Services Human Well-Being

Lipton et al. 2018 NCA4 Vol 2



A SPECTRUM OF ADAPTATION ACTIONS

RESIST CHANGE DIRECT CHANGE

Protect northern hardwoods Prepare for increased forest  Purchase or conserve land Facilitate upland marsh
refugia through early disturbances using forestry parcels adjacent to current migration by planting native
detection and control of practices that promote a salt marshes to allow for salt marsh species.
invasive species. diversity of species, age unassisted upland migration

classes and seed sources. through natural processes.
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y Regi_onal Invasive Species Bradley et al. 2019
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Invasives & climate change are top priorities
for natural resource managers

Agency's high priority climate-related information needs
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Effectiveness Monitoring of Adaptation Actions

Drought

Public land managers
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Invasive Species Movement and Range Expansion
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succession 1 Basic Research
interaction with soils -

seedbanks -
response to global change -
invasibility/resistance -

Mismatch between species range

invader impacts -

researchers and o]

t k h Id other -
-20 -10 0 10 20 30
timing - Applied Research
negative consequences -
biocontrol -
herbicides -

resource manipulation -
early detection -
abandon management -

other -
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Matzek et al. 2015 Actual % - Desired %



Translational Ecology

An intentional process by which ecologists, stakeholders, and decision-
makers work collaboratively to develop scientific research via joint
consideration of the sociological, ecological, & political contexts of an
environmental problem that results in improved decision-making.

Land management agencies - NGOs - Consultancies & lobbying firms

Adaptive management - Ecosystem management - Advocacy & policy

Webh-based portals - Mapping tools - Reports & expert opinion

Regulatory & management planning - Conservation planning - Decision support

Enquist et al. 2017
Frontiers in Ecol. & the Environ.



Translational Ecology

Collaboration
Co-developed

Decision-framing knowledge
Context Engagement

Decision-relevant Diverse relationships
Sutmes and partnerships
PRINCIPLES
AND GOALS OF
TRANSLATIONAL
ECOLOGY

Process
Buy-in,
co-ownership

Commitment
Long-term trust

Enquist et al. 2017



|dentify problem ( ) |dentify stakeholders*

‘ Improve
@ /I\/I_eet\ e Implement strategies

@ discuss needs,
identify solutions £ » @ Synthesize and
conduct research

©
v

* Policy makers and the public should be
Evaluate involved in the TIE process as researchers,
practictioners, and/or end users.
@ Outcomes and outputs

Activities
—> Practice
Peer-reviewed |[——>Research

articles, tools, |— Boundary span

_ methods for
Qutreach materials, measuring impacts

Best management
practices, reduced
negative impacts

policy recommendations
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Morelli et al 2021

Regional Invasive Species
Biological Invasions

& Climate Change
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Leadership team
+ our favorite
invasives
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RISCC

MANAGEMENT NETWORK

Founded in 2016
Mission Statement:

The Northeast Regional Invasive Species & Climate Change
(RISCC) Management Network aims to reduce the
compounding effects of invasive species and climate change
by synthesizing relevant science, sharing the needs of
managers to researchers, building stronger scientist-
manager communities, and conducting priority research.

Foster and support a network of
>800 invasive species practitioners,

educators, and researchers




100 -

=]
on
L

Percent responses (%)
M n
l:.;lh -

Lack of information is a barrier to including
climate change in management actions
Managing invasive
species

. Sometimes

. Often
. Always

Incorporating
climate change

. Sometimes

. Often

. Always

Accessto  Availability of Agency Funding Personnel
information information Priorities

Factors limiting success



Understanding manager needs

Resilient native communities

Range shifting species
and hotspots

Biocontrol efficacy
Changes in growing season
Changes in impacts

Sleeper species

New pathways of
introduction

Changes in extreme events

Research priorities

25 50 75 100
Percent responses (%)
Beaury et al 2019
[ ILow priority [Z]Medium priority [l|High priority Biolygieal Tnsasions



Embracing the Future:
Promoting adaptation and resilienc
to invasive species and climate chan

Summary

Climate change and invasive species can interact to increase disturbances and magnil
form and function (Double Trouble). Increasing resilience is one of several management
healthy ecosystems to persist despite these changes. While resilience can be com
forms, it can generally be thought of as the “ability [of an ecosystem] to experience distu
change without changing to a fundamentally different state” [Holling, 1973].

The accumulating effects of climate change, invasive species, or interacting effects of r
push an ecosystem past a tipping point and into a new ecological state. These
characterized by a different suite of species or functions, which are difficult or imp
(e.g. a shift from a closed-canopy to an open-canopy forested wetland). Actions to in
ecosystem to maintain or return to its fundamental structure or function after a disturbance

Resilience falls in the middle of a spectrum of management goals ranging from prever
to promoting change (transformation) in the species composition, structure, or fu
ecosystem. Clear management goals (See Table) and an understanding of the range of di
ecosystems are necessary for deciding between managing for resistance, resilience
what actions are required for successful management outcomes.

CLIMATE CHANGE
DISTURBANCE

Y

Resistance Resilience

+ Normal function with native * Bounces back after disturbance * R
species dominant * Maintains function over time

+ Original community structure, following stress or change * Dist
biodiversity, and functions * Some structure or species

maintained despite disturbance(s) composition change

Authors: Bianca Lopez, Carrie Brown-Lima, Justin Dalaba, Annette Evans, Meghan Graham
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Science on Range Shifters

mu v | nature

climate change

Review Article | Published: 30 April 2020

Adjusting the lens of invasion biology to
focus on the impacts of climate-driven
range shifts

Piper D. Wallingford, Toni Lyn Morelli &3 Jenica M. Allen, Evelyn M. Beaury, Dana M.
Blumenthal, Bethany A. Bradley, Jeffrey S. Dukes, Regan Early, Emily J. Fusco, Deborah
E. Goldberg, Inés Ibanez, Brittany B. Laginhas, Montserrat Vila & Cascade J. B. Sorte

Nature Climate Change (2020) ‘ Cite this article

Metrics

Abstract

As Earth’s climate rapidly changes, species range shifts are considered
key to species persistence. However, some range-shifting species will
alter community structure and ecosystem processes. By adapting
existing invasion risk assessment frameworks, we can identify

characteristics shared with high-impact introductions and thus predict

r Northeast

+%RISCC

Management

Regional Invasive Species & Climate Change

Management Challenge

Nuisance Neonatives

Guidelines for Assessing Range-Shifting Species

Summary

Many North American native species will shift their ranges northward and upslope to keep pace with climate change.
However, this may cause some range-shifting species to behave like invasives in their expanded range. We provide a
framework to identify the likelihood that an incoming range-shifting species will become problematic and offer sugges-
tions to minimize impacts from range-shifting species to the existing native ecosystem.

What are nuisance neonatives?
Neonatives are a type of range-shifting species that have established beyond their historical range. Unlike invasive
species, neonatives disperse into new areas unassisted by humans. However, like invasive species, neonatives are
expanding into novel environments at an accelerated rate due to human-induced climate change (see Figure 1 for an
example of a range-shifting species). The impacts of their movement to a new, recipient community can vary from mini-
mal to massive (e.g., species extinctions).

R —

£ 3 :0.‘5’
5\

Figure 1. The south-
ern pine beetle (SPB)
is a forest pest native
to the southeastern
U.S. Itis rapidly
shifting north in
response to warming,
and is invading north-
eastern U.S. native
forests with economic
and ecological
impacts. Black lines
indicate projected
year of arrival of SPB
into vulnerable forest

types.

Knnrraes Fimra rannntad fram




Understanding manager needs

Sources of information

One-on—-one conversations
with experts and colleagues

Meetings/symposia

Management documents
and technical reports

Websites

Primary literature

Listservs

Online decision—
making tools

0 25 50 75 100
Percent responses (%)
Beaury et al 2020

. Very useful |:| Somewhat useful |:| Not useful Biological Invasions



ymplex terrain creates
es and increases

"

Deep snow drifts provide insulation i
to the surface below and provide water Valleys that harbor cold air pools
later in the season. and inversions can decouple loc
conditions from regional circula
patterns.

1 contin

i gnd minimums throughout
4@ theyear.

Climate Change Refugia &% g8 —= tneninn..

&

Poleward-facing slopes
and aspects result in

shaded areas that buffer

solar heating, particularly

during the low solar Areas near or in large deep lakes

angles of winter and or oceans will warm more slowly

early spring. due to the high heat capacity of m ]
water. m

Morelli et al. 2016



1. Define

Revisit planning planning .

as needed purpose and Areas relatively  buffered  from
objectives contemporary climate change that
Identify focal

enable persistence of valued physical,
ecological, and socio-cultural resources

resources, study
area, & time

7. Monitor the

effectiveness horizon 2. Assess
of refugia, climate
realign impacts and
objectives vulnerabilities
accordingly

Adjust actions Re- G‘SSE‘.S,!.-}‘
as neeeded vulnerability
as neeeded

Climate Change Refugia
Conservation Cycle

6. Identify & 3. Review/

implement revise
priority actions .
to ge cnnsaisrvané:m
climate change gbﬂ_ an
refugia objectives

5. Evaluate 4. f;‘;‘)‘iikfye;”d Use additional data
and priotitize refugia to test refugial

refugial areas
for specific
management

features predictions

Consider scale & wherever possible
connectivity



Ebersole et al. 2020
Frontiers in Ecology & the Environment



On-the-Ground Refugia Conservation

Management Category Management
tools

Land and watershed Floodplain and riparian restoration and
enhancement; Road and barrier removal

or enhancement to manage hydrologic
and biotic connectivity among stream
segments and networks

Water qua ntity Water storage, aIIoFatlon, ano! r-elease
systems; conservation and efficiency
measures

Water quality Nutrient management frameworks

Fish and wildlife Recreational fishery management
(seasons, quotas, special management

areas)

Ebersole et al. 2020
Frontiers in Ecology & the Environment



Hypothesized Vernal Pool Refugia

Predicted wetness probability on
June 1 under dry conditions

A <08
A 08to0.9
>0.9

Cartwright et al. 2021



Prelim results show VPs are bigger, deepet, & wet longer w/ lower forest biomass.
How could you use these results to inform VP conservation action?

We are working to reduce deer density/
browse on several of our properties. We
might deemphasize that where we have
vernal pool clusters...

would help prioritize VPsthat need
protection/ conservationsince they
should be less vulnerable to climate
change

Suggest time to landscape and
connectivity

Prioritize connectivity & target
conservation

Couldtry to identify larger and deeper VPs and
make sure to protect these VPsacross the

landscape, esp. in areas with lower forest biomass

No use. People care about trees more than
vernal pools. We aren-t going to purposefully
reduce forest density to manage forpools

Helpful but forest coverisso critical for
noperiod

Mentimeter

In discussions in my F&W organization, there was
been reluctance to broadly protect vernal
pools. This information would help us prioritize
pools by their persistence and importance, which
would be more palatable by our upper
administn.

I am wondering the specifics of how this is
calculated... a large vernal pool that hasno
trees might be affecting the DSL biomass
dataset

| wouldn't want to see thisresult used to
justify thinning of forests important for
amphibian habitat.

It might inform management around
pools that host rare species that might
benefit from longer hydroperiods.
Otherwise, | don't think | would use this
information to manage land around VPs
because VP species vary in hydroperiod
requirements.

Is low biomass a result oftree
growth being limited water table....

Stronger evidence for better protection
of these (but considering need for vp
network too).

Need to understand more on treevs shrub
biomass.

Understand the attributes of pools that are
currently VPrefugia and then create VPsbased o
these attributes and the site characteristics that
promote wetness




topographic features distributions iogeographic patterns
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— 2 Fine-scale lation " . Physiological/functional
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( Management actions )

Mapping buffering Modeled species ) ( |dentifying unique
b

Barrows et al. 2020
Frontiers in Ecology & the Envt




NATIONAL BESTSELLER

Talk to Each Other

A CLIMATE SCIENTIST'S
NG
case FoR HOPE anp HEALINY
IN A DIVIDED WORLD

KATHARINE HAYHOE




Percent responses (%)

100 4

Concerned managers are taking action

Level of concern about climate change

Mot concerned

Somewhat concerned
- Very concerned

75 -
S0 1
25 -
0 [ ]
Newver Rarely Sometimes Often Always
(n = 26] (m=47) (n=73) (n=4T) (n =48}

Degree managers incorporate climate change

Beaury et al 2019

Biological Invasions



Climaterefugia.org
CLIMATE CHANGE REFUGIA
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R I S CC HOME RESOURCES EVENTS ABOUTUS OTHER RISCCS

risccnetwork.org

mscc Northeast RISCC NEWS

‘z=s  Network
It's time to mark your - Do Not Sell coffee talk recording - October 19 In this coffee talk, we discuss our latest management
calendars - We're busy challenge Do Not Sell! Ornamental Plants to Avoid with Climate Change. Check out the recording
planning our next here.

symposium that will take
place virtually Feb 14-15t...
https://t.co/FQjShfBzw9
Nov 4, 2022, 10:00 AM

- New Management Challenge - Do Not Sell! Ornamental Plants to Avoid with Climate Change. This
management challenge highlights a list of high-impact invasive plants that are commonly available as
ornamentals and likely to expand into the Northeast with climate change. This resource aims to help you
communicate the risks of invasion and climate change to nursery professionals.

- Sleeper Species coffee talk recording - Sept 13 Ayodele O’'Uhuru and the RISCC team discussed our
rscc - Northeast RISCC management challenge: Are you Sleeping? View the recording here.

Network

«==a  Network :
- HWA & climate change talk recording - July 22 This pop-up discussion focused on current knowledge

RT @NY_ISRI: We recently about hemlock woolly adelgid (HWA) interactions with climate change. View the recording here.



