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The	New	York	Invasive	Species	
Research	Institute

Established	in	2008	to	work	
at	the	interface	of	research	
and	management	with	the	
mission:	
“to	coordinate	 invasive	
species	research to	help	
prevent	and	manage	 the	
impact	of	invasive	species	in	
New	York	State	and	
beyond”

Working	with	PRISMs,	iMapInvasives,	NYS	Invasive	Species	Council,	NYS	
Invasive	Species	Advisory	Committee,	NYS	DEC	ISCU,	CCE	and	others PI: Dr. Bernd Blossey, Cornell University



NYS Strategic System

Role of NYISRI to connect IS network with 
relevant research to improve the 

scientific basis of invasive species 
prevention and management 

and solicit research needs





Today’s	talk

• Climate	Change	101– what	changes	are	
occurring?

• Invasive	species	responses	to	these	changes	and	
the	implications	for	invasive	species	
management

• How	can	we	increase	knowledge	and	tools	to	
incorporate	climate	change	considerations	into	
invasive	species	management	decisions?



Figure source: NOAA National Climate Data Center
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The climate is changing…..



Rising	CO2

Atmospheric 
CO2

• Risen from 
280 ppm pre-
industrial
• Over 400 
today



Northeast	average	temperature	rise

UCS USA

http://www.ucsusa.org/global_warming/science_and_impacts/impacts/glo
bal-warming-northeast-migrating-states.html



“Milder winters” 
Observed changes in frost-free season (1991-2012)

• Frost free and growing 
seasons have increased 
nationally since 1980s

• Largest increases in 
west, continued 
lengthening is projected

• Earlier spring snow melt, 
less snow overall

• Lake ice forms later,  
melts earlier

Figure source: NOAA National Climate Data Center

2014 NCA report



Increasing	frequency	of	
temperature	and	precipitation	

extremes
and	also	extreme	weather	

events

NJ.com

Hurricane Sandy damage in Newark Watershed Heat waves/droughts cause fires in the West

Red River flood near Fargo, ND



Today’s	talk

• Climate	Change	– what	changes	are	
occurring?

• Invasive	species	responses	to	these	changes	
and	the	implications	for	invasive	species	
management



Under these 
conditions, many 
invasive species 
are given a 
competitive edge:



Plants										CO2

Rising CO2



Invasive	plants	do	better	still

Sorte et al. 2013

Terrestrial invasive plants 
have a larger advantage

Ambient CO2 Future CO2

Differential efficacy of the herbicide glyphosate to control 
the aggressive perennial weed, Canada thistle, at 
ambient and future CO2 concentrations. Credit:  Ziska et 
al. 2004.

Bigger…… and harder to kill

Rising CO2



Milder	winters	and	Priority	Effects:
Some	invasive	plants	show	earlier	spring	green-up

Garlic mustard (A. petiolata) Buckthorn (R. cathartica)Honeysuckle  (L. maackii)

Barberry (B. thunbergii)
Growing Season

Wolkovich & Cleland 2011

Invasive Native

Warming temperatures



Warmer	water	gives	a	
competitive	advantage	for	
some	invasives,	results	in	
growth	and	longer	growing	

season

Warming temperature



(Invasive)	species	respond	by	
shifting	their	ranges

Allen & Bradley, 2016

Photo: Alain Dutartre

Warming temperature



Allen	&	Bradley,	2016

The	northeast	is	a	hotspot	of	
future	invasion	



Source:	Northeast	Climate	Impact	
Assessment,	2006
Slide	by	G.	Lovett

Forest	pests	such		as	Hemlock	Woolly	Adelgid will	
continue	to	spread	

Northward as	the	climate	warms	

Area	habitable	by	HWA	in	2100	
under	different		CO2	emissions	

scenarios

Introduced	
1951

Northern	
extent	
set	by	
climate



Southern Pine Beetle expansion with warmer winters

Expansion of SPB

Retreat of
Cold Extremes



Range	expansion	of	
temperature-limited	aquatic	

species

Water Hyacinth Asian Clam



Changes	in	disturbance	
regime	favors	invasive	

species
ex:	ice	scouring	effect	

removed



Brown et al. 2011

Understory (invasive) plants thrive following disturbance from Hurricane 
Katrina.  Duration of effect unknown.

Tree canopy cover

Extreme events cause native species mortality

Blackberry (white) 
Other understory plants (gray)

Increased extreme events



Warmer	climate	+	drought=
more	stressed	trees	and	more	

abundant	pests

• Gloomy	scale	
insects,Melanaspis
tenebricosa and	red	maples

• Warmer,	more	drought-
stressed	trees	harbored	
more	successful	pests	than	
cooler,	less	drought-stressed	
trees.	

• As	cities	and	natural	habitats	
become	hotter	and	drier,	
damaging	scale	insects	will	
become	more	abundant.

Adam	Dale	(UF)	and	
Steven	Frank	(NCSU)



“Unknown”	future	invaders:	“Sleeper	
Species”

• Non-native	species	that	are	
present	but		not	invasive	
because	growth	is	limited	
by	biotic	or	abiotic	
conditions

• Often	climate	is	the	limiting	
factor	and	if	climate	
becomes	suitable,	the	
species	will	proliferate





Climate	change	does	not	always	
benefit	invasive	species

Responses are 
species and context 
specific!  



• Increased	growth	and	density	of	invasives due	to	higher	CO2

• “Hardier”	invasives under	higher	CO2	show	resistance	to	herbicide	treatment

• Potential	reduced	effectiveness	of	biocontrols if	phenology	is	mismatched

• Earlier	green-up	(via	priority	effects	or	greater	plasticity)	for	invasives and	other	
competitive	advantages

• Northward	shifts	for	invasives due	to	warmer	temperatures	and	milder	winters

• Increased	new	establishment	due	to	increased	disturbance

• Waking	up	“sleeper”	invasive	species

Climate	Change’s	‘Opportunities’	for	
Invasive	Species



How	could	this	research	knowledge	
translate	to	management	decisions?

Extend boat 
washing stations 
beyond traditional 
Memorial day to 
Labor day

Look to neighbors 
to the south for 
species on the 
move

Proactively consider 
regulating invasive 
species from 
Southern states

Seek additional 
management tools in 
preparation for hardier 
invasives under 
increased CO2 

Plant native to 
avoid introducing 
potential sleeper 
species  

Adjusting 
treatment timing to 
address earlier 
phenology

Including IS in 
planning for 
extreme events 
response



Today’s	talk

• Climate	Change	101– what	changes	are	
occurring?

• Invasive	species	responses	to	these	changes	and	
the	implications	for	invasive	species	
management

• How	can	we	increase	knowledge	and	tools	to	
incorporate	climate	change	considerations	into	
invasive	species	management	decisions?



HEALTHY 
ECOSYSTEMS



“We Can Do 
This……”

“consider opportunities to 
apply innovative science 
and technology…..”





Increasing	research	on	invasive	species



“There is a gap between research and 
practice, so that scientific information 
accumulates, but is not incorporated into 
management actions.” 
- Matzek et al. 2014.Conservation Letters 

The “Knowing- Doing Gap” in IS Management and 
Research



Where	do	invasive	plant	managers	get	
the	information	that	directs	their	

management	decisions?	 (Matzek	et	al.	2014)

Informal	
conversations	
and	learning	
from	own	

experiments

Peer	review	
journals

Conference/
symposium	
attendance

Written	
material	

synthesized	
in	books,

newsletters,	
or	Web	sites

Ranked	Highest Ranked	Lowest



Often	the	information	doesn’t	exist	
or	research	doesn’t	address	the	

specific	question



Applied	Research

Basic	ResearchMismatch	
between	

researchers	and	
stakeholders

Matzek et	al.	2015



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.

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

Morelli	et	al	In	Review	
Biological	Conservation



Translational	Invasion	Ecology

Morelli	et	al	In	Review	
Biological	Conservation



How	can	we	manage	for	upcoming	
biological	invasions	in	the	light	of	

climate	change?

IS Managers asking:

Annual Solicitation for 
IS Research Needs  



Founded	in	2016	to	address	the	question	
“How	can	we	manage	biological	 invasions	 in	light	of	
climate	change?”



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.



Leadership	team:
Supports	a	
network	of	~450	
invasive	species	
researchers	abd
managers

Leadership team + our 
favorite invasives



Understanding	manager	needs



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



Meeting	manager	needs
Summaries	of	relevant	scientific	papers



Meeting	manager	needs	
One-pagers	on	key	topics

www.risccnetwork.org/



Managers	more	concerned	about	climate	change	
incorporate	proactive	solutions



What	are	some	climate-smart	
management	options?

Survey	+	workshop	at	NAISMA	to	
learn	about	climate-smart	actions	
invasive	species	managers	are	
already	taking



Understanding	manager	needs	
Sources	of	information



Symposia	+	workshops	
• 2017	&	2018	at	UMass
• 2019	at	NAISMA
• Jan	2021- virtual

Meeting	manager	needs	
Networking	Building



Understanding	manager	needs	
Research	priorities



Understanding	manager	needs	
Research	priorities



Changing	climate,	new	ecosystems



(Invasive)	species	respond	
by	shifting	their	ranges

Allen	&	Bradley,	2016

Photo:	Alain	Dutartre



Range-shifting	invasives
Definitely	a	concern,	but	also	an	opportunity



Current
Distribution
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Project	funded	 by	the	Northeastern	
IPM	Center	through	Grant	#2014-
70006-22484	from	 the	National	

Institute	of	Food	and	Agriculture,	Crop	
Protection	and	Pest	Management,	
Regional	Coordination	 Program.	

Where	are	invasive	plants	
likely	to	move?

Work led by Jenica Allen



Allen	&	Bradley,	2016

Use	range	shift	projections	for	many	species	to	
generate	state	or	county	lists

Range	shifts	can	occur	for	many	species



Range	Shift	Listing	Tool:	
https://www.eddmaps.org/rangeshiftlisting/

In	collaboration	with

Project	funded	 by	the	Northeastern	
IPM	Center	through	Grant	#2014-
70006-22484	from	 the	National	

Institute	of	Food	and	Agriculture,	Crop	
Protection	and	Pest	Management,	
Regional	Coordination	 Program.	









Bridget	GriffinMei	Rockwell-Postel Will	Coville

Meeting	manager	needs
New	tools	to	identify	&	prioritize	
range-shifting	invasive	plants



Example	outcome:

Use models to 
identify species-
level range shifts 
with climate 
change



Identified	five	‘major’	impact	species	likely	to	
affect	Northeast	ecosystems

High	risk	for	southern	NY/New	England:
Anthriscus	caucalis (bur	chervil);		Arundo	donax	(giant	reed);	Avena	barbata
(slender	oat);		Ludwigia	grandiflora (water	primrose);		Rubus	ulmifolius (elmleaf	
blackberry)



Publication	and	summary	for	managers	available	
at	risccnetwork.org



Working	on	species	for	northern	New	England	+	
New	York

● 83	species	to	assess,	55	completed	to	date
● 20	species	with	‘major’	impacts	so	far

Pueraria	montana	 (kudzu)
Regulated	in	CT,	MA,	NH,	
NY

Euonymous	fortunei	(wintercreeper)
Regulated	in	MD



Climate	change	offers	an	opportunity	to	be	
proactive	about	invasive	species	management.	

We	are	here.



How	proactive	are	state	regulated	plants	lists?		
Not	very	– we	need	to	do	better.

Reactive

Proactive

Most	states	have	at	least	one	species	that	is	
regulated	proactively



We	also	need	to	coordinate	with	our	neighbors

Proportion	of	regulated	species	list	that	
overlaps	with	neighboring	states

Most	neighboring	
states	have	~30%	
overlap	of	regulated	
invasive	plants



Getting	regional	discussion	started	in	the	Northeast:

Workshop	of	Invasive	
Plant	Council	members	
from	seven	Northeast	
states



Conclusions:
- Climate	change	creates	new	risks	from	invasive	
species

- But,	it	also	creates	opportunities	to	work	
together	and	share	knowledge	

- Together,	we	can	prevent	future	invasions	and	
learn	how	to	reduce	the	combined	impacts	of	
invasives species	+	climate	change



Not	just	the	Northeast…..

• Concerns,	information	
needs,	and	science	
priorities	are	similar	
across	regions

• North-Central	RISCC,	Pacific	
Islands	RISCC	and	Northwest	
RISCC	being	initiated	



Have	a	seat	at	
our	table!
Join	us	at:

risccnetwork.org


