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Global trade and travel transport plants and animals from 

native ranges to new ecosystems. About 10–20% of 

nonnative (exotic, alien) species that arrive in new locales 

become invasive, meaning they are likely to harm the 

environment, economy, or public health. Preventing the 

introduction of invasive species is the most effective way 

to protect native biodiversity and ecosystem integrity. Once 

an invader begins to establish and spread, its control costs 

increase rapidly (Figure 1).  

The United States and most US states lack adequate 

regulation and implementation of laws for cross-border 

species trade (Jenkins et al. 2007). Despite some progress in 

recent years, most nonnative species still enter the country 

without sufficient screening. Florida ports are the entry 

points for about half of the reptiles, arachnids, insects, and 

crustaceans imported into the United States (Romagosa 

2011; Figure 2). These arrivals, coupled with the state’s 

hospitable climate and habitats, have made Florida home to 

more invasive species than any other state but Hawaii. While 

it is too late to prevent the invasion of Burmese pythons and 

Argentine black and white tegus (Figure 3), action is needed 

to prevent other potentially destructive species from 

establishing (Figure 4).  

Ecological risk assessment estimates the probability of an 

ecological event occurring and evaluates subsequent 

consequences. For invasive species, a risk assessment 

addresses the questions “How likely is a species to become 

invasive?” and “What can go wrong if it does become 

invasive?” Scientists explore a species’ characteristics to 

determine its potential to invade new areas and cause 

negative impacts.  

Risk assessment can be applied at various stages of the 

invasion process, most notably prevention and eradication 

(Figure 1). In the prevention phase, risk assessment is 

essential to develop screening procedures and regulate 

importation. After species are introduced, risk assessment 

remains critical to identify priority species for early 

detection and rapid response (EDRR). This fact sheet 

focuses on the development of risk screening tools for both 

prevention and EDRR.   

Figure 1. The invasion curve illustrates an increase in infested areas and 
associated costs at each stage of the invasion process. Credits: Adapted 
from Invasive Plants and Animals Policy Framework, State of  
Victoria, Australia, Department of Primary Industries, 2010.  

The Weed Risk Assessment (WRA) of Australia and New 

Zealand provided a foundation for many invasive species risk 

assessments used today (Pheloung et al. 1999). The Fish 

Invasiveness Screening Kit (FISK) applies the WRA’s peer-

reviewed approach to assess species based on their 

biogeography, ecology, history, and potential invasiveness. 

FISK initially focused on freshwater fish in the British Isles 

and other temperate-zone countries, and has been modified 

for use in Florida and other warm regions (Lawson et al. 

2013; Figure 5). The FISK tool has been used to support 

regulatory decisions in Florida (Hill and Lawson 2015). The 

kit has also been adapted for amphibians (AmphISK), marine 

fish (MFISK), and marine and freshwater invertebrates (MI-

ISK and FI-ISK).   

 The University of Florida and partner agencies are 

planning to develop a Florida Reptile Invasiveness Screening 

Kit (RISK). RISK will incorporate biological profiles of 

select nonnative reptile species in a framework that considers 

all phases of invasion: arrival, establishment, spread, 

persistence, and impact. Questionnaire results will be 

combined with climate matching data and species’ estimated 

geographic range to categorize nonnative reptile species as 

low, intermediate, or high risk. Results will help prevent 

further introductions of invasive reptiles into Florida, develop 

early detection and rapid response strategies, and provide a 

model for invasive reptile risk assessments elsewhere.  
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Figure 3. The Burmese python (Python molurus bivittatus, left) and  
Argentine black and white tegu (Salvator merianae, right) already have  
established populations in Florida. These predators threaten native wildlife 
and have the potential to disrupt entire ecological communities.  
Credits: Thomas A. Rahill; Liz Barraco, Florida Fish and Wildlife  
Conservation Commission   

Figure 5. The Fish Invasiveness Screening Kit (FISK) has been used 
to identify high-risk fish species in Florida such as the Nile tilapia 
(Oreochromis niloticus, top) and Arapaima (Arapaima gigas,  bottom). 
Credits: Melanie L. J. Stiassny; Iris Stern 
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Invasiveness Screening Kits for Florida 

Figure 2. Millions of live animals enter the United States through Florida 
ports, like the Port of Miami. Credit: Gary Bembridge 



How To Assess Invasion RiskHow To Assess Invasion RiskHow To Assess Invasion Risk   
There are three different approaches to assess a 

species’ invasiveness: 

 Qualitative risk assessment uses 

professional judgments to assign species to 

categories based on biological characteristics 

and climate information. Experts assign a 

numerical value for each parameter, then total 

the scores to categorize species as low, medium, 

or high risk. 

 Quantitative risk assessment uses 

multivariate statistical analyses and/or model 

simulations to predict species spread and associated effects. Techniques may include, for example, discriminant 

analysis, decision trees, population modeling, and niche modeling. 

 Semi-quantitative risk assessment uses both a scoring system and statistical analyses. This combined 

approach may be the most accurate way to capture a species’ dynamic interaction with its environment. 

 

No single factor adequately predicts a species’ introduction and establishment, and factors vary across taxa and 

environments. Therefore, all approaches must consider multiple biological and ecological parameters (Table 1). 

Researchers also should acknowledge any uncertainties in the data and consider the implications of uncertainties 

for risk estimates (Bartell and Nair 2003). 

Risk Assessment ExamplesRisk Assessment ExamplesRisk Assessment Examples   

 

 

 

 

 

 

 

 

 

 

 

 

  

Weed Risk Assessment  

One of the earliest ecological risk assessments focused on the  

introduction of plants into Australia and New Zealand. A 49-item 

questionnaire was developed to assess a species’ biological  

attributes, its weed status in other locations, and its climate and 

environmental preferences. This tool was validated against local 

experts’ “weediness” scores for 370 Australian taxa (Pheloung et 

al. 1999). The WRA has been validated for use in Florida and  

elsewhere in the United States (e.g., Gordon et al. 2011). The UF/

IFAS Assessment of Non-native Plants in Florida’s Natural Areas 

(assessment.ifas.ufl.edu) uses the WRA to evaluate invasion risk 

of introduced and proposed nonnative plant species in Florida.  

 Zebra Mussel  

Research on zebra mussels (Dreissena polymorpha) 

in the Great Lakes of the United States highlighted  

invasion pathways, identified other high-risk  

species and vulnerable areas, and recommended 

preventative measures (Kolar and Lodge 2002). 

Impacts were  assessed using quantitative models 

based on regression analysis of data from multiple 

invaded sites (Ricciardi 2003). This pioneering 

work has led to development of risk assessment 

models for other taxa.    

 

 

 

 

 

 

 

 

 

 

 

 

  

Cane Toad 

Establishment risk of the cane toad (Rhinella marina, 

formerly Bufo marinus) in Australia was  

quantitatively assessed using taxonomic scores,  

climate match scores, history of successful  

introductions, and geographic range sizes. This tool 

identified the cane toad as an extremely risky species. 

Had it been applied prior to the cane toad’s  

introduction, impacts of this invasive species could 

have been avoided (Bomford et al. 2005).  

 Arabian Camel  

Camels (Camelus dromedarius) were assessed prior to their 

introduction into New Zealand for a tourism venture. A  

quantitative risk assessment of exotic vertebrates considered 

propagule pressure, climate match, history of establishment 

elsewhere, and taxonomic group (Bomford 2008). Camels 

were deemed unlikely to establish wild populations but posed 

risks to native vegetation, human culture, and health. The 

analysis prevented mass importation of camels. Only a small 

number of camels have since been imported with special  

permits and regulations.  

FACTORS THAT DETERMINE RATE  
OF ENTRY 

Propagule pressure/introduction effort 

Sale price/trade value 

Ability/proneness to escape 

Mobility 

Ability/inability to be controlled 

BIOLOGY AND ECOLOGY OF SPECIES 

Age at reproductive maturity 

Adult body size 

Maximum longevity 

Fecundity 

Clutch size 

Generation time 

Level of parental care 

Possibility of parthenogenesis/sperm storage 

Competitiveness/gregariousness 

Dietary breadth 

Vulnerability to predation 

Venomousness 

Table 1. General categories and specific parameters included in invasive species risk assessment  

(compiled from Bartell and Nair 2003, Fujisaki et al. 2009, Reed et al. 2012).  

ENVIRONMENTAL FACTORS PROMOTING  
ESTABLISHMENT AND PERSISTENCE  

History of successful invasions elsewhere 

Habitat compatibility 

Habitat breadth or generality 

Prior establishment location 

Prior establishment rate 

Probability of detection 

Phenotypic plasticity 

Vagility (Dispersal attributes) 

Species manageability 

Response to human disturbance 

Association with humans 

POPULATION DYNAMICS 

Juvenile survival probability 

Adult survival probability 

Intrinsic rate of population growth 

Functional population size 

R.R. Smith, USDA D. Jude, University of Michigan  USGS Norbert Nagel 

Figure 4. The green anaconda (Eunectes murinus, left) and Chinese water 
dragon (Physignathus cocincinus, right) have been found in the wild in Florida, 
but with no evidence of breeding. If they establish, these species could have 
severe ecological impacts. Credits: © 2007 Wolfgang Wüster; © 2006 Henk 
Wallays 


