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Climate change is expected to influence the frequency and severity of biological invasions 
in a variety of ways, including creating novel introduction pathways, decreasing the 
resilience of native habitats, inducing range shifts and expansions, and altering 
phenologies. As such, it is important to gain a better understanding of how invasive species 
managers incorporate climate change in their management strategies and identify the 
invasive species that are expected to pose the greatest threat under climate change. To 
address these questions, the Regional Invasive Species and Climate Change Management 
Network surveyed invasive species researchers and managers across four regions of the 
continental U.S. (the Northeast, Southeast, North Central, and Northwest) to determine the 
invasive species of greatest concern. This analysis will identify and compare the invasive 
species most frequently reported by researchers and managers for each region and describe 
their ecologies.

• The reported species included plants, invertebrates, vertebrates, fungi, algae, and other 
microorganisms. Within the reported invertebrates, classes included arthropods, 
molluscs, annelids, cnidarians, nematodes, and platyhelminths. Within the reported 
vertebrates, classes included ray-finned fish, mammals, reptiles, amphibians, and birds.

• Overall, most species reported were plants (76%), followed by invertebrates (13%), 
vertebrates (9%), fungi (1%), microorganisms (<1%), then algae (<1%). Within the 
reported invertebrates, most species reported were arthropods (58%), followed, by 
molluscs (39%), annelids (3%), cnidarians (<1%), then nematodes (<1%) and 
platyhelminths (<1%).

• Within the reported vertebrates, most species reported were ray-finned fish (50%), 
followed by mammals (21%), reptiles (15%), amphibians (11%), then birds (2%).

• Among the four different regions, plants made up the largest proportion of species 
reported; the next largest proportion of species reported was invertebrates in the 
Northeast, Northwest, and North Central, and invertebrates in the Southeast.

• Tables 1-4 display the most frequently reported species by region currently (a) and in 
the next 10-20 years (b). There is significant overlap between species listed as current 
and future threats, however, 

• There were numerous species listed only as future threats in each region: 53 in the 
Northeast, 20 in the Northwest, 12 in the North Central, and 30 in the Southeast.

• The identification of specific classes with a higher representation among invasive species 
(e.g., arthropods, ray-finned fish) suggests the need for targeted research and monitoring 
efforts to understand their ecological impacts and patterns of spread.

• The regional differences in the composition of invasive species highlight the importance 
of considering local ecological contexts and factors in designing invasive species 
management plans.

• The numerous species listed only as future threats emphasize the importance of proactive 
management and early intervention strategies to address impending invasive species 
issues, particularly under climate change.

• Considering the potential changes in species distributions due to climate change, future 
invasive species management strategies should incorporate climate adaptation measures.
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Conclusions

The Regional Invasive Species and Climate Change (RISCC) Management Network was 
founded in 2016 by staff and faculty at the New York Invasive Species Research Institute, 
the University of Massachusetts, and the Northeast Climate Adaptation Science Center in 
response to requests from invasive species managers for more guidance on managing 
invasive species in the face of climate change. The RISCC Management Network aims to 
provide this guidance by synthesizing relevant science, sharing the needs and knowledge of 
managers, strengthening the connection between researchers and managers, and conducting 
priority research. Since its founding in the Northeast, five other RISCC regions have been 
established across North America based on this successful model.

To assess research needs and priorities regarding climate-adaptive invasive species 
management, the different RISCC Networks distributed surveys to managers throughout 
their regions. The survey included questions addressing the background and demographics 
of respondents, the incorporation of climate change in their invasive species management 
strategies, and potential barriers to success. This analysis focuses on a specific survey 
question that asks respondents to reflect on which invasive species pose the greatest threat 
to their management goals both currently and 10-20 years in the future. This is significant 
as it can help inform managers in developing proactive and tailored management 
approaches.
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Figure 1. Proportions of taxa by all species (A), invertebrate species (B), and vertebrate species (C). In total, most of the 
invasive species reported were plants (n = 3798), followed by invertebrates (n = 650) and vertebrates (453). Among the 
invertebrate species, the vast majority were arthropods (n = 374) and molluscs (n = 251). Among the vertebrate species, 
approximately half were ray-finned fish (n = 279), while there were smaller proportions of mammals (n = 96), reptiles (n = 69), 
amphibians (n = 51), and birds (n = 11).
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Figure 2. Proportions of taxa by the four different RISCC regions: Northeast (A), Northwest (B), North Central (C), and 
Southeast (D). Across all of the regions, most of the invasive species reported were plants; the next largest proportion was 
invertebrates in the Northeast, Northwest, and North Central, and vertebrates in the Southeast.
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Methodology
• Survey Data Collection: Surveys were collected in 4 regions across the continental 

U.S. (the Northeast, Northwest, North Central, and Southeast) using Qualtrics software; 
invitations to participate in the survey were sent by email to several Listservs, which 
vary by region. The survey question asking respondents to submit the invasive species 
that they feel pose the greatest threat to their management goals currently and 10-20 
years in the future was a fill in the blank question. 208 respondents answered this 
question in the Northeast, 172 in the Northwest, 42 in the North Central, and 127 in the 
Southeast.

• Data Analysis: Many respondents listed more than one species of concern, and 
responses that were above the genus level were excluded from the analysis, so the total 
number of species reported was 4987. All analyses regarding the proportion of taxa and 
the most frequently reported species were performed in RStudio 2023.06.2+561.

Table 1. Most frequently reported species in the Northeast region currently (left) and 10-20 years in the future (right).

Table 2. Most frequently reported species in the Northwest region currently (left) and 10-20 years in the future (right).

Table 3. Most frequently reported species in the North Central region currently (left) and 10-20 years in the future (right).

Table 4. Most frequently reported species in the Southeast region currently (left) and 10-20 years in the future (right).

References

Acknowledgements

Implications



 
 
    
   HistoryItem_V1
   Nup
        
     Create a new document
     Trim unused space from sheets: yes
     Allow pages to be scaled: yes
     Margins and crop marks: none
     Sheet size: 4.000 x 4.000 inches / 101.6 x 101.6 mm
     Sheet orientation: best fit
     Scale by 109.00 %
     Align: centre
      

        
     D:20231208110217
      

        
     0.0000
     10.0000
     20.0000
     0
     Corners
     0.3000
     Fixed
     0
     0
     1
     1
     1.0900
     0
     0 
     1
     0.0000
     1
            
       D:20231208110217
       288.0000
       A - 4 x 4
       Blank
       288.0000
          

     Best
     1715
     1261
     0.0000
     C
     0
            
       CurrentAVDoc
          

     0.0000
     1
     2
     0
     1
     0 
      

        
     QITE_QuiteImposingPlus5
     Quite Imposing Plus 5.3g
     Quite Imposing Plus 5
     1
      

        
     1
     1
     2589.8301
     3374.6399
     2589.8301
     3374.6399
     1
     1
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: all pages
     Create a new document
     Trim: fix size 47.000 x 36.000 inches / 1193.8 x 914.4 mm
     Shift: none
     Normalise (advanced option): 'original'
     Keep bleed margin: no
      

        
     D:20231208110306
      

        
     Shift
     32
            
       D:20231208110303
       2592.0000
       A - 47 x 36
       Blank
       3384.0000
          

     Wide
     1
     1
     No
     1606
     1116
    
     None
     Up
     0.0000
     0.0000
            
                
         Both
         AllDoc
              

       CurrentAVDoc
          

     Uniform
     14.7600
     Bottom
      

        
     QITE_QuiteImposingPlus5
     Quite Imposing Plus 5.3g
     Quite Imposing Plus 5
     1
      

        
     1
     0
     1
      

   1
  

 HistoryList_V1
 qi2base





