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MISSION:

Actionable science to help fish,
wildlife,& ecosystems adapt to a
changing climate.
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Invasives emerge earlier
‘and stay longer due to
extended growlng

North t
;;.g Fil Seacs:c Regipnal Invasive Species Bradley et al. 2019
Pty B C'fm.ate.cﬁ"‘.ge. am https://doi.org/10.7275/mrf6-p616
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Translational Invasion Ecology
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Translational Invasion Ecology

An approach that embodies an intentional and inclusive process in which
researchers, stakeholders, and decision makers collaborate to develop and
implement research via joint consideration of the sociological, ecological,
economic, and political contexts of the problem of invasive species.

[nagement agencies - NGOs - Consultancies & lobbying firms

Collaboration
Co-developed
knoaded . .
noafedge e management - Ecosystem management - Advocacy & policy

Diverse slatoachgs

and partnerships

based portals - Mapping tools - Reports & expert opinion

[nanagement planning - Conservation planning - Decision support

Morelli et al 2021 4 ‘ ) | Enquist et al. 2017

Biological Invasions Frontiers in Ecol. & the Environ.




Translational Invasion Ecology:
Bridging research and practice to address
one of the greatest threats to biodiversity

Morelli et al 2021
Identify problem (T) |dentify stakeholders* Biological Invasions

@ Improve
/M;t\ (—} Implement strategies

@ discuss needs,
identify solutions ( > @ Synthesize and
conduct research

Eval * Policy makers and the public should be
valuate 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
& Northeast

Outreach materials Ty
’ measuring impacts
policy recommendations Wy - RlSCC

Best management
practices, reduced
negative impacts
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. Leadership team

+ our favorite
invasives

Northeast

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
~900 invasive species practitioners,

educators, and researchers




Continental Network

Concerns, |nf0rmat|0n needs) and Northwest Regional Invasive Species and
. . . . . Climate Change (NW RISCC) Network
science priorities are similar across

Goal: Establish a community of practice to help practitioners integrate
[ ]
. &

climate change science and adaptation with regional invasive species

CLIMATE ADAPTATION
LEADERSHIP AWARD

for natural resources




Understanding manager needs

Surveys

Biol Invasions
https://doLorg/10.1007/510530-019-02087-6

ORIGINAL PAPER

Incorporating climate change into invasive species
management: insights from managers

Evelyn M. Beaury© + Emily J. Fusco + Michelle R. Jackson -+ Brittany B. Laginhas -
Toni Lyn Morelli - Jenica M. Allen - Valerie J. Pasquarella - Bethany A. Bradley



Lack of information is a barrier to including
climate change in management actions
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- Access to
information

Availability of ~ Agency Funding
information Priorities

Factors limiting success

Managing invasive
species

. Sometimes

Incorporating
climate change

Personnel



Percent responses (%)
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Concerned managers are taking action

Level of concern about climate change

Not concerned

Somewhat concerned
- Very concerned

[

O

Never Rarely Sometimes Often Always
(n = 26) (n=47) (n=79) (n=47) (n=8) Beaury et al 2019

Degree managers incorporate climate change  Bilgcal Invasions



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 (%)

B Very useful [[] Somewhat useful [T] Not useful ~ Beaury etal 2019

Biological Invasions



Meeting manager needs

Network Building

Symposia + workshops
® 2016, 2017, & 2018 at UMass
® 2019 at NAISMA

® Feb 2021 & 2022 Virtual
® Feb 2023 Planned Virtual




Meeting manager needs
Research Summaries

/[ Northeast

i Regional Invasive Species
o & R I SCC & Climate Change

Management EEEENR

In this super-cool research, Lombardo and Elkinton demonstrated adaptation to
colder winters by an invasive insect, lessening a barrier to its spread.

Lombardo, J A & Elkinton, J. S 2017_Environmental adaptation in an asexual

invasive insect Ecol Evol 7, 51235130

Summary:

The hemlock woolly adelgid (HWA, Adelges fsugae) was introduced fo Virginia
in the 1950s and is now present in much of the Northeast. Cold winter
temperatures kill HWA and currently limit its northward spread. Warming winter
temperatures reduce this barrier over time, but does local adaptation also play
a role? Lombardo and Elkinton tested whether HWA displays local adaptation
to cold temperatures by collecting them along a latitudinal gradient (from
Kentucky to Massachusetts) and determining the cold hardiness of HWA from
different latitudes by supercooling them. They also raised a new generation of
the adelgids in a common setiing before supercooling them, to distinguish
between environmental acclimation versus genetic adaptation. HWA from
colder sites froze at lower temperatures, even in a common setting, suggesting
that HWA from northem sites had adapted to the colder climate. Both warming
winters and selection for cold hardiness may exacerbate the spread of this
invasive insect.

Take-home points:

« HWA has quickly adapted to local climate conditions in its invasive range,
despite asexual reproduction which can limit adaptive capacity.

« Hemlock decline from HWA is likely to be slower in the northern parts of
hemlock’s range, but HWA will eventually occupy hemlock’s full range.

« Climate change and continued adaptation will hasten HWA's northward

un == =
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Management EEEN

NELF Explorer

Visit the New England Landscape Futures Explorer:
htips://newenglandiandscapes org/

The New England Landscape Futures Explorer is brought to you by Harvard
Forest and the 100+ citizens who helped define this project Funding for this
project comes from the National Science Foundation and from Highstead. See
website for full details.

Summary:

In this Tool Summary we introduce the New England Landscape Futures
(NELF) Explorer from the Harvard Forest, a department of Harvard University.
This tool explores the simulation of five different possible land use futures for
New England, as articulated by stakeholders from throughout the region, for
every decade from 2010 through 2060. One of these scenarios is the business
as usual scenario, or the continuation of recent trends in land-use patierns
(e.g., forest loss due to development). The other four scenarios represent
divergent alternative scenarios that incorporate multiple changes to land use,
including planning for the consequences of climate change. For more detailed
information on the scenarios, see the Voices from the | and publication or the
storymap that guides you through the details of each scenario.

You can use this explorer to compare how different land-use scenarios impact
concems for management such as development or connectivity in different
regions of the Northeast. For example, a scenario with higher rates of low
density development may create more pathways for invasive species
movement than a scenario with higher rates of conservation. Check out these
land use maps in your area to see which communities might be impacted by
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Climate-smart native pla

Meeting manager needs
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What are some
climate-smart management optionsr:

NmaSt Regional invasive Species & Climate Change
ARISCC Management Challenge
Taking Action:
Survey + workshop at NAISMA to learn Managing invasive species in the context of climate change
about climate-smart actions invasive Sy

Climate change is likely to alter the timing and effect of invasive species management, as well as the suite of specie

. . we are managing. Despite concem about the effects of climate change, lack of information about how and when to tak

SpeC|eS managers are already taklng action is a barrier to climate-smart invasive species management. Here, we outline strategies for incorporating climat
change into management along with examples of tools that can inform proactive decision-making.

Motivations for incorporating climate change into management

Invasives may emerge earlier and persist longer in response to longer growing seasons

Warming causes invasives to shift their ranges into new ecosystems

Invasives are introduced via new shipping pathways due to sea ice melt

Extreme weather events and sea level rise cause disturbance that creates new opportunities for invasion
Herbicides may be less effective with higher atmospheric CO.

Invasives become more competitive with warming and higher atmospheric CO,

DA WN -

South Athol Pond, MA

Q Strategic Planning

Recommendations:

W Priorifize land conservation and management action based on vulnera-
bility to climate change and invasion.

M Increase restoration, management, and early detection & rapid response
in areas vulnerable to disturbance caused by extreme weather events.

B Advocate for invasive species management funding to be included in

Example: Mount Grace Land Trust protected lands identified as resdient to o

climate change (Fig. 1) using TNC's resiient land tool. These lands are high  Fig 1. Site prioritized by TNC's resilient

priority for preventative invasive species management and monitoring. land tool (maps.tnc.org/resiiientiand).
5 Plant Hardiness
® Preventative Management Zones (2040-2059)

(. = e s
4 & & 7 & 9

Recommendations:

B Plant species native to Eastern North America that are resistant to
climate change {e.g., drought-folerant, broad hardiness zones; Fig. 2).

B Develop watch lists and proactive management plans for invasive
species predicted to shift into your region.

W Prioritize treatment of existing invasive species predicted to spread or
increase in abundance with climate change.

B Monitor non-natives for increases in populations ('sleeper species’). R

Example: Tug Hill State Forest in NY planted native, warm-adapted trees to F;gi Climate Voyager maps future hare
reduce future disturbance and resist invasions with climate change. ness zones (climate ncsu edwvoyager/)




Understanding manager needs

Research priorities

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

25 50 75 100
Percent responses (%)

_ . Beaury et al 2019
[ ILow priority [F]Medium priority Jl|High priority Biolical Invasions



Embracing the Future:
Promoting adaptation and resilience
to invasive species and climate change

Summary

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

The accumulating effects of climate change, invasive species, or interacting effects of multiple disturbances can
push an ecosystem past a tipping point and into a new ecological state. These alternative states are
characterized by a different suite of species or functions, which are difficult or impossible to recover from
(e.g. a shift from a closed-canopy to an open-canopy forested wetland). Actions to increase resilience help an
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 preventing change (resistance)
to promoting change (transformation) in the species composition, structure, or functions provided by an
ecosystem. Clear management goals (See Table) and an understanding of the range of disturbances affecting focal
ecosystems are necessary for deciding between managing for resistance, resilience, or transformation and
what actions are required for successful management outcomes.

N

il > <<

CLIMATE CHANGE INVASIVE SPECIES
DISTURBANCE DISTURBANCE

Authors: Bianca Lopez, Carrie Brown-Lima, Justin Dalaba, Annette Evans, Meghan Graham MacLean, Toni Lyn Morelli*



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

Understanding manager needs

Research priorities

25 50 75 100

Percent résponses (%)

[ ILow priority [F]Medium priority [l|High priority Beaury et al 2019

Biological Invasions



Range shifts can occur for many species

Use range shift projections for many species to

generate state or countv |IStS

Projected Change in ‘ P
# of Invasive Plants ~3

-100-50 0 50 100 e S0 . 890
HEE . Kilometers

Allen & Bradley, 2016



Where are invasive plants
likely to move?

EDDIEREIQ giant reed
find - map - track Arundo donaxL.

This species is Introduced in the United States

States Counties Points LIst Species Info

Distribution Record Density Literature vs Observation Future Range ResearCh Ied by \]enlca AI |en

[]o
] 1
[ 2
s '
|:| 4 . >
(7]
T 5
©
2 Mo
= 7
- M ,
[T} 0 rtheastern
-g Mo I
S W
= - Bk Center
Project funded by the Northeastern
. 12 IPM Center through Grant #2014-
70006-22484 from the National
. 13 Institute of Food and Agriculture, Crop
Protection and Pest Management,

Regional Coordination Program.
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Number of Models © |1 +

giant reed
Arundo donax L.
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water primrose
Ludwigia grandiflora ssp. hexapetala

EDDEEFEQ Howe @
find+smap «track

Unsudabie



What about native range-shifters?

v 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, leffrey 5. Dukes, Regan Early, Emily J. Fusco, Deborah

E Goldberqg, inés Ibanez, Brittany B. Laginhas, Montsemrat Vila & Cascade ). B. Sornte
Nature Climate Change (2020) | Tite this article

Metrics

Abstract

As Earth's climate rapidly changes, spectes range shifts are considered
key to species persistence. However, some range-shifting species will
alter community structure and ecosystem processes. Bv adapting

existing invaslon risk assessment frameworks, we can identify

characteristics shared with high-impact introductions and thus predict

r Do Regional invasive Species & Climate Change
: B'S&g Management Challenge
I ]

Nuisance Neonatives
Guidelines for Assessing Range-Shifting Species

Summary

Marry North Amedican nalive species will shifl ther ranges nodtward and upsiope 1o keep pace with dimate change
However, his may cause sams range-shifting specas 1o behave dke nvasives n thair axpandad range We prowmde 6
fraenowark 10 idenlify the ikelihood that an nicoming range-shifting species will become problomuatic and offer sugoes-
Bons to mnamize impacts from range-sting species to the existing netive ecosystem

What are nuisance neonatives?

Neonatives are a type of range-shifing speces that have established beyond ther histoncal range. Unlike invasive
specas, neonatives dispersa inko new areas unassistad by humans. Howsver, Bke iIvasve species, Necnaives ane
sxpanding nito novel envionmeants at an accelarated rate due 1o human-inducad dimale changs (see Figure 1 for an
exampie of & rango-shifting species) The impects of their movemant 1o o renw, recipsent communey can vary rom min-

mal 10 massve (8.0 , SpACces extnChions)
Figure 1. The south- |

&m pine beetle (SPB)
IS & forest pest native
to the southeastermn
A U.S, It Is rapidly
gr@shmlngnomn
f’!e_ response 1o warming,

and Is invading north-
eastern U.S, native
forests with economic
and ecological
Impacts. Black lines
indicate projected

q year of arrival of SPB
D"’d‘ PINE linto vulnerable forest

Wallingford/Morelli et al. 2020




Understanding manager needs

Research priorities

Resilient native communities

Range shifting species
and hotspots

Biocontrol efficacy

Changes in growing season-

Changes in impacts

New pathways of
introduction

Changes in extreme events

25 50 75 100

Percent résponses (%)

[ ILow priority [F]Medium priority [l|High priority Beaury et al 2019

Biological Invasions



|[dentifying Sleeper Species

CLIMATE CHANGE

A sleeper species (e.g., kudzu in New England) is
a non-native that is established but not yet
invasive because it is limited by biotic or abiotic
conditions (e.g., temperature).

An invasive species is a non-native species that
spreads, causing negative ecological and/or
socioeconomic impacts (e.g., kudzu in the
southeastern U.S. kills plants by smothering).




Lessons Learned

Start with talking to stakeholders

Keep the focus on CC x IS
Expect to put some time in
Use meetings to do work
Respect people’s incentives,
strengths, and limitations
Be flexible

Be inclusive




RISCC)\

Networks
4 1
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Risccnetwork.org

Regional Invasive Species & Climate Change (RISCC) Management Networks

Welcome!

The RISCC management networks reduce the joint effects of climate change
and invasive species by synthesizing relevant science, sharing the needs and
knowledge of managers, building stronger scientist-manager communities,
and conducting priority research.

Explore resources for your region:

PACIFIC ISLANDS NORTHWEST NORTH CENTRAL SOUTHEAST NORTHEAST






Questions?



