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Flipping the script on 
adaptive capacity: 
Characterizing invasive 
species’ ability to persist in 
place or shift in space



The RISCC Network is a 
partnership of regional 
agencies and 
organizations dedicated to 
helping practitioners 
address the nexus of 
climate change and 
invasive species, including 
plants, animals, and 
pathogens.

Northwest Regional Invasive 
Species and Climate Change 

(NW RISCC) Network

nwriscc.org



Northeast RISCC

Southeast RISCC

Pacific RISCC

Northwest RISCC

The RISCC Network is a 
partnership of regional 
agencies and organizations 
dedicated to helping 
practitioners address the 
nexus of climate change 
and invasive species, 
including plants, animals, 
and pathogens.

North Central RISCC







• New arrivals and emerging invasion pathways
• Managing invasive species in a changing climate
• Practitioner success stories
• Lessons learned from island ecosystems
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Adaptive Capacity 101

Climate change vulnerability

The degree to which a physical, biological, or socio-
economic system is susceptible to and unable to cope 
with adverse impacts of climate change (USGCRP 2019)
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Annual conditions

Seasonal conditions

Extremes

Velocity of change
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Preliminary Information-Subject to Revision. Not for Citation or Distribution.

Rate and magnitude of 
climate change experienced

Dose-response (susceptibility 
or degree of impact)

Ability to cope with or 
adjust to changes

Climate change vulnerabilityAdaptive Capacity 101



I. Meshcheryakovova

Persist in place 
(adapt in situ /acclimate)

S. McMillan

Shift in space
(move to track 

suitable climate)

ICanHasCheezburger.com

Perish
(local/rangewide 

extinction)

Persist in place or shift in space? Evaluating the adaptive 
capacity of species to climate change. 

Thurman et al (2020) https://doi.org/10.1002/fee.2253 

Adaptive Capacity 101

https://doi.org/10.1002/fee.2253


Shorter 
generation 
time 

High 
fecundity

High genetic 
diversity / 

phenotypic 
plasticity

Ecological 
“generalists”

Greater 
dispersal 

ability

Shorter 
generation 
time 

High 
fecundity

High 
genetic 
diversity

Ecological 
“generalists” Greater 

dispersal 
ability

Broad spatial 
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intermediate 
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General traits that 
confer greater 

adaptive capacity
Nicotra et al (2015) https://doi.org/10.1111/cobi.12522 

Common 
invasive species 

traits

• Prior successful 
invasions

• Linked to human 
activities

• Good competitor
• Fast growth
• Few predators
• Tolerance of a wide 

range of environmental 
conditions (ecological 
competence)

https://doi.org/10.1111/cobi.12522


Adaptive Capacity

Mechanisms of AC

“The potential, capability, or ability of 
a species, ecosystem or human 

system to adjust to climate change, 
to moderate potential damage, to 

take advantage of opportunities, or 
to respond to the consequences.”

IPCC AR5 (2014)

Survive



Invasive Potential

Mechanisms of AC

“The potential, capability, or ability of 
a species, ecosystem or human 

system to adjust to climate change, 
to moderate potential damage, to 

take advantage of opportunities, or 
to respond to the consequences.”

IPCC AR5 (2014)

Thrive



Thurman et al (2020) https://doi.org/10.1002/fee.2253 

• 36 attributes
• 7 complexes (groups)
• 12 core attributes

AC Framework

https://doi.org/10.1002/fee.2253


Shift in Space

Persist in Place

Thurman et al (2020) https://doi.org/10.1002/fee.2253 
Both

AC Framework

https://doi.org/10.1002/fee.2253


Thurman et al (2020) https://doi.org/10.1002/fee.2253 

Transport

Introduction

Spread
Introduction

Establishment

Introduction
Establishment

AC Framework

https://doi.org/10.1002/fee.2253


Western bumble bee
Bombus occidentalis
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AC Framework
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American bullfrog
Lithobates catesbeianus
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Preliminary information. Subject to revision.

AC Framework



Bridging Research & Practice

Thurman et al (2022) https://doi.org/10.1111/cobi.13838 

AC-informed Adaptation Menu
Action
Protect or enhance connectivity to facilitate gene flow among populations at sites with suitable 
future climates through maintenance of critical connectivity pinch points, removal of 
movement barriers (e.g., dam removal or decommissioning roads), or installation of passages 
(e.g., fish ladders, road culverts, wildlife overpasses, etc.).
Goals
• Allow for optimal gene flow among populations and increase genetic diversity, especially 

across broader spatial extents and at the ‘leading edge’ of the species’ range.
• Increase effective dispersal.
• Reduce potential for genetic drift.
• Avoid swamping local adaptation (homogenization) and minimize risk of disease 

transmission.
• Minimize loss of isolated populations to stochastic events.
Examples
• Low-quality habitat corridors as movement conduits for two butterfly species (Haddad & 

Tewksbury 2005) 
• Long-term viability of Department of the Interior bison under current management and 

potential metapopulation management strategies (Hartway et al 2020)
• Pacific lamprey recolonization of a Pacific Northwest river following dam removal (Jolley et 

al 2018)

https://doi.org/10.1111/cobi.13838
https://doi.org/10.1890/03-5327
https://doi.org/10.1890/03-5327
https://irma.nps.gov/DataStore/DownloadFile/639528
https://doi.org/10.1002/rra.3221
https://doi.org/10.1002/rra.3221


Preliminary information. Subject to revision.

High
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Evidence:

Reduce 
weaknesses

Capitalize on 
strengths

Bridging Research & Practice



Preliminary information. Subject to revision.
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Reduce 
strengths
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Bridging Research & Practice



AC Quick Reference Guide 
& Resources 

https://tinyurl.com/AC-how-to 

AC Framework02

https://tinyurl.com/AC-how-to


NATIONAL

Climate Adaptation 

Science Center

Adaptive Capacity Working Group
Est. Oct 2017

USGS Powell Center, Ft. Collins
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