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•  Invasive species “vs.” climate change 

-   Changing definitions 
-   Exacerbating effects 
 

•  Invasive species “vs.” restoration 
-   Impacts to native species and their habitats 
-   Restoration as an invasion pathway 

•  Risk management 
-  Evaluating vulnerability 
-  Minimizing risk 
-  The back-up strategy 

	  



Changing Definitions  
with Changing Conditions 

1) non-native (or alien) to the ecosystem under consideration and  
2) whose introduction causes or is likely to cause economic or environmental harm or harm to human health. 

“1) non-native (or alien) to the 
ecosystem under consideration 
and  
 
2) whose introduction causes or 
is likely to cause economic or 
environmental harm or harm to 
human health.” 
 



Invasive species 
vs. 

Climate change 
 Climate change exacerbating 

impacts of aquatic invasions 

 Aquatic invasions exacerbating 
impacts of changing climate 

 “Winners”, “losers”…                                       
zero sum game? 



 Potential consequences: Climate 
change and invasive species* 

1.  Altered transport 
2.  Altered climatic constraints to new 

invasions 
3.  Altered distribution of existing invasions 
4.  Altered impacts of existing invasions 
5.  Altered effectiveness of management 

efforts 

* Hellman et. al, 2008: Conservation Biology, 22:3 (534-543) 



 Potential consequences:  
Climate change and AIS* 

Altered	  
thermal	  
regimes	  

Increased	  
salinity	  

Reduced	  
ice	  cover	  

Altered	  
streamflow	  
regimes	  

Increased	  
water	  

development	  

* Adapted from Rahel and Olden, 2008: Conservation Biology, 22:3 (521-533) 

Alter	  pathways	  Influence	  
establishment	  

Mediate	  
impacts	  

Change	  in	  
control	  strategies	  



Integrated approaches 

“Most AIS activities do 
not take climate 
change effects into 
account, potentially 
jeopardizing 
management goals” 



Invasive species “vs.” 
ecological restoration 





So what do we do about it? 

•  Risk Evaluation 

•  Prevention 

•  Early detection/ 
rapid response 

•  Long-term control 

•  Be like this guy 



Invasive-savvy restoration… 

•  Are there existing                                                                                   
invasive species                                                                                 
impacts that first                                                                                   
need to be                                                                                                    
addressed? 

•  Are there potential                                                                                                 
threats that will                                                                                        
jeopardize future                                                                                    
goals? 

•  Can the project lead to unwanted introductions? 



General/species-specific protocols 

www.invasivespecies.wa.gov/council_projects.shtml 



Hazard Analysis & 
Critical Control Point 
planning (HACCP) 

 
www.haccp-nrm.org 



Invasive Species Risk Analysis/Prevention Checklist	  
Risk evaluation	  

o  Has there been a review of existing nonnative species known to occur at the 
activity site and at the locations of any equipment, materials, and people 
involved with the activity? 	  

o  Has there been an evaluation of the potential for this activity to move 
nonnative species inadvertently to new locations?	  

o  Have climate change effects on invasive species (modified range, impacts, 
and introduction pathways) been considered? 	  

o  For habitat restoration/conservation activities: Has there been an evaluation 
of the likelihood that existing nonnative species will reduce the effectiveness 
of habitat or population goals for the project?	  

o  For habitat restoration/conservation activities: Is there an opportunity to 
incorporate prevention tools into the project (e.g., educational signage) that 
can limit other sources (e.g., boaters) from introducing invasive species that 
would affect the project’s success?	  



Prevention/Early Detection and Response measures	  

o  Are all reasonable means being employed to use local equipment, 
materials, and people that would not represent a risk of introducing 
nonnative species from other locations?	  

o  Are there adequate1 methods in place to remove nonnative 
“hitchhikers” from equipment, materials, and people prior to their 
movement to non-infested areas?	  

o  Are there inspection procedures or other quality assurance methods in 
place to ensure that prevention methods are working effectively (and 
that don’t simply rely on looking to see if the target invasive species 
become established in the area)?	  

o  Is there a policy in place for handling cases where a prevention method 
fails to effectively remove an invasive species risk?	  

o  Does the introduction risk warrant implementation of early detection 
monitoring and response preparedness to promote rapid action if the 
activity does inadvertently introduce new invasive species?	  



Thanks!  Questions? 


