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* Climate change is exacerbating IS impacts
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Indicators of Climate Change
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Seasonal

Northeast Climate Adaptation Science Center

December

Shifted season projected from increasing temperatures and precipitation changes



Invasives emerge earlier
and stay longer due to
extended growing

North t
5% Fi)i SeEC Regipnal Invasive Species Bradley et al. 2019
e e e Cl'm.ate.cﬁn.ge- g https://doi.org/10.7275/mrf6-p616




Warmer temperatures are increasing
forest pest range and abundance
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Southern Pine Beetle expansion
with warmer winters
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Projected year of emergence of SPB-suitable climates

Multi-run mean (162 runs)
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/7~ T. canadensis distribution
- Projected Minimum Below -28.8°C
- Current Minimum Below -28.8°C

Dukes et al. 2009

Sudden declines in temperature following periods of warmer
temperatures can cause high adelgid mortality. Elkinton et al 2017
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Translational Invasion Ecology




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.

Inagement agencies - NGOs - Consultancies & lobbying firms

Collaboration
Co-developed

knowled . .
nowledge 1l management - Ecosystem management - Advocacy & policy

Diverse relationships

and partnerships

Process
Buy-in,
co-ownership

based portals - Mapping tools - Reports & expert opinion

[nanagement planning - Conservation planning - Decision support

Morelli et al 2021

Biological Invasions

Enquist et al. 2017
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
Biological Invasions

Identify problem (T)ﬁ Identify stakeholders*

@ Improve
/M;t\ <> Implement strategies

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

* 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
' oy Northeast
Outreach materials, measuring impacts ,-RISCC Regional Invasive Species
‘,; ‘f‘ & Climate Change

policy recommendations
Management JEEEEER

Best management
practices, reduced
negative impacts
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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, communicating
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,

. Leadership team
+ our favorite
invasives

educators, and researchers

Ayadele O'Uhbu




case study of US Northeast states. |
Bradley et al. 2022. Ecosphere.
doi.org/10.1002/ecs2.4014
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more frequently offset than
intensify detrimental effects of
biological invasions. Lopez et al.
2022. PNAS. 119(22), p.e2117389119
doi.org/10.1073/pnas.2117389119
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Understanding manager needs

Surveys

Biol Invasions
https://doi.org/10.1007/s10530-019-02087-6

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
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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



Percent responses (%)

Concerned managers are taking action

Level of concern about climate change

100 4
Not concerned
Somewhat concerned
- Very concerned
7S -
o0 -
25 -
0 [ ]
Never Rarely Sometimes Often Always
(n = 26) (n=47) (n=T79) (n = 4T) (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
® Annual Symposia (7% this week)
® Workshops
® Coffee Talks

® Webinars




Meeting manager needs
Research Summaries

g1 Northeast
Regional Invasive Species
& Climate Change

Management EEEN

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, 5123-5130.

Summary:

The hemlock woolly adelgid (HWA, Adelges tsugae) was introduced to Virginia
in the 1950s and is now present in much of the Northeast. Cold winter
temperatures kill HWA and cumrently limit its northward spread. Wamming 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 Massachusetis) 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 setting 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 northem parts of
hemlock’s range, but HWA will eventually occupy hemlock’s full range.

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

ortheast
Regional Invasive Species
& Climate Change

Management EEEN

NELF Explorer

Visit the New England Landscape Futures Explorer:
https://newenglandlandscapes.org/

The New England [ andscape Futures Explorer is brought to you by Harvard
Forest and the 100+ cifizens 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 patterns
(e_g., forest loss due to development). The other four scenarios represent
divergent alternative scenanos that incorporate multiple changes to land use,
including planning for the consequences of climate change. For more detailed
information on the scenanos, 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 conneciivity 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 scenano with higher rates of conservation. Check out these
land use maps in your area to see which communities might be impacted by

% ) H x w ' p pu




Definitions

USDA Plant Hardiness Zone: Zones
based on minimum temperature that are
used to determine where plants can grow.

Non-native: A species unlikely to have
amived without human assistance.

Invasive: A species that is established and
spreading with negative impacts to native
species and ecosystems.

Climate-smart gardening: Planting for
present and future conditions using native
species adapted to both cumrent and future
hardiness zones.

Learn more about invasive
species & climate change at:
risccnetwork.org

htips-/idoi org/10.7275/mvej-dr35

Sources

Siota of North America Program

Cimate Voyager, State cimate offce of North Carcina
Go Botany, version 3.1.3. Natve Piant Trust.

IUCN Red List of Threatened Species

Lamy Wesner Landscape Archiects

Natie Plant Resources. Comed Cooperative Extension
Piant Finder. Mizsour! Eomnical Garden

Prant Selecton and Design. U. New Har
Planting ®or Resfience: Selecting Urban
McERinney etal. 2018

Ten Tough New Natve Shnb Allematves for Barterry and Buming
Bush. J. Lubel

USDA 2012 Piant Hardiness Zones Map. USDA-ARS

USDA Piant Sheets & Plant Guide. USDA NRCS

Why Native? Benefits of pianting natve species in a changing cimate.
RISCC Management Chalenge E. Fusco et al. 2013

WordClim - Gicbal Cimate Data

Images: Lady Bird Johnzon Wildfower Center, Minnesots Widfowers
Burgharct et al. 2010 Ecosphere; Garden et al. 2015

ympahire Cooperative Extansion
n Trees in Massachusents. A.

Journai Arfiolec: B
Parazites & Vectors; Morandin & Kremen 2013 Eco App; Pmentsi etal |
2005 Ecol Ecor; Poeien et ai. 2014 Ecol Into; Simberiof et al. 2012
Ecology; Talismy & Stropshire 2003 Conserv il

Authors:

B. Bradley®, A. Bayer, B. Griffin, S. Joubran, B. Laginhas,
L. Munro, S. Talbet, J. Allen, A Barker-Plotkin, E. Beaury,)
C. Brown-Lima, E. Fusco, H. Mount, B. Servais, and

T. L. Morelli *bbradey@eco umass.edu

Why Native?
An estimated 80% of omamental plants for sale are non-native. This means that the average
yard does a poor job of supportmg native flora and fauna. By shifting our plantings towards

natives, we can the di

ity of bees, rflies, birds and other animals.

In contrast, non-native piants do not support loca.! food webs and can become invasive. Native
plants increase biodiversity and reduce risks associated with invasive species, which supports
resilient ecosystems in the face of climate change. Look inside for some ideas!

Climate-smart native ply  leeting manager needs
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Benefits of Native Plants |

50% higher abundance of
native birds

9x higher abundance of rare
birds

3x more butterfly species

2x higher abundance of native
bees

Native trees support twice the caterpillar
diversity of related non-native trees

Basswood
(Tua)
More caterpillars in your yard might sound
alarming, but most are eaten by nesting
birds, and many later become butterflies.

Maple
(Acer)

(Quercus)

(Prunus)

e e aum et ey

(" Costs of Non-native Plants

Non-native plants are 40x more likely to
become invasive than native garden plants.

Invasive plants cost the U.S. an estimated
$20 billion per year to manage and control.

Ivasive Japanese barberry pports 3x
more deer ticks, which carry Lyme disease.

C | that have b
invasive and should be replaced:

\Foraf\l list, contact your state’s extension program




What are some
climate-smart management optionsr:

Northeast Regional Invasive Species & Climate Change
RISCC Management Challenge
Taking Action:
Sy rvey + 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 concemn 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 nise 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,

SN EWN -

South Athol Pond, MA

Q Strategic Planning

Recommendations:

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

B 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
climate change adaptation and response plans.

Example: Mount Grace Land Trust protected lands identified as resilient to

climate change (Fig. 1) using TNC's resilient 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.inc.orgiresilientiand).
g Plant Hardiness
® Preventative Management Zones (2040-2059)

—i-'a‘n o8 "i‘v(i,

Recommendations: ottt

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’).

Example: Tug Hill State Forest in NY planted native, warm-adapted trees to Flgzam\/mfmfulmm
reduce future disturbance and resist invasions with climate change. ness zones (climate ncsu edu/voyager/)




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 [E]Medium priority [[l|High priority Biolygieal Tnsasions



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

29 50 [k 100

Percent responses (%)

[ ILow priority [ElMedium priority [l]High priority Beaury et al 2019

Biological Invasions



Range shifts can occur for many species

Use range shlft prOJectlons for many species to

generate state or county lists

Efb"" A"{,

Projected Change in \ 7 .
# of Invasive Plants ~3

100 -50 0 50 100 0 500 1000
L - . Kilometers

Allen & Bradley, 2016
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water primrose
Ludwigia grandiflora ssp. hexapetala




What about native 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 & Jenica M. Allen, Evelyn M. Beaury, Dana M.
Blumenthal, Bethany A. Bradley, Jeffrey S. Dukes, Regan Early, Emily J. Fusco, Deborah
E. Goldberg, Inés Ibafiez, 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

fNor‘theast Regional Invasive Species & Climate Change
»+RISCC 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).

F;bd 5y 0) Figure 1. The south-
o Y N ern pine beetle (SEB)
m © = 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

’Jf— forests with economic
— and ecological
: %g impacts. Black lines
2 indicate projected
| year of arrival of SPB
2050 into vulnerable forest

types.

Wallingford/Morelli et al. 2020
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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
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https://www.risccnetwork.org/

BOUNDARY SPANNING 2016 | FOUNDING
(Figure 1 Steps 1 & 2) One-day workshop brings logether 20 resource RISCC was founded by Bathany Bradiey (UMass
Connect managers and researchers at managers and scientists at UnMass Amhorst b Cowlo Lima (Now York imvasive

S i and wokshons, Spacies Resaarch institute, Comedl Linkensity), and
Identifled preliminary stakeholdar priorities and

Toni Lyn Moreli (USGS) in response o a specific
i request from stakeholders on how 1o

Survey ancf synthesize manager needs - 1o & MO I 'RBCC' N . sl managoe

Communicate needs to researchers

What RISCC Does

irvasive species in light ol climate change

Launchad website and listseny,
anding tha year with 81 subscribars

2017
ORIGINAL RESEARCH T p——— RISCC maintains separate leams ot
Conduct original research using the TIE shop on pricrity { Comnedll (5) and Likass Amhaerat (3)
framework research needs
Identify problems, discuss with stakehold- with 10 participants —| [[First oficial RISCC symposium: 60 paricipants]
ers, conduct research, produce manag- e v p————
-_4 1 i L o
er-focused mate:?tlz,eevaluate and im- - from NE IPM center I rr— 10 134 subscribers I
2018
| Regutar meetings & student recruitment begins Comell and UMass leams combine: B
RESEARCH TRANSLATION RISCC team members, 3-4 hraswk
Sacursd mone
& SYNTHESIS exiemal funding [2nd AISCG symposium has 120 paricipants |
Summarize information for managers
through research and tool summaries - Listsary grows o
Create management challenges that 208 sutworibers

# of Invasive Plants 0 synthesize the current state of knowledge 2019

-100-50 © 50 100 [P =
[___ B Kilometers | about a topic

{ RISCC team grows to 16; 3-4 hraswk |

Wargkly meatings | Managemant challenge
publeshied

COntinLs
| Hosted workshop at NAISMA conference |
COMMUNICATION & S [Secored more
Al fund Listsany grows o
IMPLEMENTATION Summaries contiug | cxtem - 1 357 aubscribers
Host webinars on invasive species, research,
climate change, or RISCC itself ) 2020
Communicate research summaries and up- Wity et irgs Fsuir managerment
dates over list-serv | continue challenges published RAISCC team grows 1o 19; 3-4 heafwk
Make research and tools accessible -
Tool summanas Bi-wookly research Invasive Plant Council workshop Listsary
Create tools Degin SUMMIMAries Continue with reps from seven states grows
1o 436
Three RISCC resoarch | Secured maore | | subscribars
papers published exhernal funding
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Sharing ac SAVE THE DATE: ey
Skt (NTERNATIONAL INVASIVE SPECIES et
Mol AND CLIMATE CHANGE g
et CONFERENCE (THE “lISCCC™)
NAISMA VIRTUAL, January 30-31, 2024
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e Range shifting species .
Emerging invasion pathways O O
Adaptive management strategies

" Climate resilience and restoration
And more!
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Contact us at ISCCC2024@gmail.com if you're interested in
adding your logo or have other questions!
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riscc. Northeast RISCC NEWS

Network

«==u  Network

RT @drdavecoyle: « RISCC 2021 Symposium Summary: Click here to see a graphic overview of this year's symposium.
FINALLY. It's been two Thank you again to all of our participants and speakers!

years in the making but
the #invasivespecies

Pyrus calleryana is getting
added to the Do Not... - New Management Challenge: Forest Pest Risk is Heating Up has been published! It can be found

https://t co/3YawbLMzH1 here or on our management challenges page.

Jul 14, 2021, 316 PM - The fourth annual RISCC Management Symposium was held virtually on January 20th and 21st, 2021.
Thanks to everyone who attended! Webinar recordings can be found here.

- Webinar Recording Available: “Breaking Down Barriers to Risk Assessments of Invasive Plants”,
presented by Bethany Bradley on February 24th, 2021.

rscc. Northeast RISCC - Webinar Recording Available: “Managing up-and-coming invasives in the Northeast: mile-a-minute

Network

«=sn Network

New article from the
RISCC network! How we
took translational science
and applied it to

Himi cmmimemm mm -

Join the RISCC listserv!

weed”, presented by Ellen Lake and Kevin Fryberger in October 2020.

New Resource: Nuisance Neonatives outlines guidelines for assessing range-shifting species. Friend or

oe? This work is partially based on risccnetworkoorg
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