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Increasing pressure from alien species in EU
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Invasive alien impacts in Europe

Taxonomic group Species Ecological (%) Economic (%)
IMPACTS

Terrestrial plants 5789 326   ( 5.6)                  315   (  5.4)

Taxonomic group Species Ecological (%) Economic (%)

Terrestrial invertebrates         2481 342   (13.8)                 601   (24.2)
Marine flora and fauna           1071 172   (16.1)                 176   (16.4)
F h t fl d f 481 145 (30 1) 117 (24 3)Freshwater flora and fauna      481 145   (30.1)                 117   (24.3)
Terrestrial vertebrates 358 109   (30.4)                 138   (38.5)

Vilà M et al. (2010)  Frontiers in Ecology and the Environment 8, 135-144. 



Alien impacts: non-native flora

Campylopus introflexus
Limits heathland regeneration

Rhododendron ponticum
Reduces species richness

Oxalis pes caprae
Economic damage

Fallopia japonica
Ecosystem change

Hyacinthoides hispanica
Hybridization with natives

Ambrosia trifida
Health risk

Hulme PE (2007). Issues in Environmental Science and Technology, 25, 56-80.



Alien impacts: non-native fauna

Arthurdendyus triangulatus 
Earthworm predator

Sciurus carolinensis
Wildlife disease

Branta canadensis
Social and economic pest

Arion lusitanicus
Economic damage

Cervus nippon
Hybridization with natives

Neovison vison
Wildfowl predatorp

Hulme PE (2007). Issues in Environmental Science and Technology, 25, 56-80.



Invasion risk assessment criteria

Key elements of an invasive species risk assessment protocol:
1 Species Identity1. Species Identity
2. Description of Risk Area (Provence, France, EU)
3. Likelihood of Introduction (origin, sources and pathway strength)
4. Likelihood of Establishment (climate and habitat matching) 
5. Likelihood of Population Spread (demography, dispersal)
6 Consequences of impact on environment (receptor risk)6. Consequences of impact on environment (receptor risk)
7. Consequences upon economic sectors
8. Feasibility and costs of management

Hulme PE (2011) In: Fifty Years of Invasion Ecology – The Legacy of Charles Elton pp. 301-314, DM Richardson (Ed.) Blackwells.



Risk = likelihood x consequence
Risk assessment is a scientifically based process to identify hazards, 
characterize their adverse impacts, evaluate the level of exposure of a 
t t t th h d d ti t th i ktarget to those hazards and estimate the risk
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Establishment, distribution & spread



Knowledge of alien impacts worldwide

80

60

70

80

im
pa

ct
s

40

50

60

ud
ie

s 
on

 

Plants
Insects

30

40

ag
e 

of
 s

tu

10

20

Pe
rc

en
t

0
Africa Americas Antarctica Asia Europe Oceania

ContinentContinent



Distribution and impacts in Europe
Common approach is to use distribution as a proxy for impact:
1. Number of regions presentg p
2. Abundance or cover 
Problem of different units & spatial scales 



Estimating potential impact
In the absence of 
reproducible measure of

Williams et al. (2010) Williamson (2002) Oreska & Aldridge (2011)
reproducible measure of 
impact, distribution range 
is often used as a proxy 
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National impact not regional problem

Vilà M et al. (2010)  Frontiers in Ecology and the Environment 8, 135-144. 



Diversity of impacts on ecosystems

Environmental impacts could include:
1. Reduction, displacement or elimination of:

Keystone species or major components of ecosystems 
Endangered, threatended, endemic or listed species 
Other native species;

IncreaOther native species; 
2. Effects on community structure

Species richness, diversity, evenness

asing sp

Community connectance
3. Significant change in ecological processes

Hydrology, geomorphology

patial scHydrology, geomorphology
Nutrient and mineral cycling 

4. Significant change in the structure and/or stability of an ecosystem
5 Si ifi t ff t d i t d i t ll iti

ale

5. Significant effects on designated environmentally sensitive areas



Translate impact to ecosystem service

Vilà M et al. (2010)  Frontiers in Ecology and the Environment 8, 135-144. 



Consequence: quantifying impacts

Saffir–Simpson scale Fujita scaleRichter scale

Measure requires needs to account for the following impact attributes: 
1. target system (genotype, population, community, ecosystem)
2 severity (including whether to offset any beneficial effects)2. severity (including whether to offset any beneficial effects)
3. spatial extent
4. duration
5. cumulativeness (impact accumulates over time until effects evident)
6. latency (reflecting the delay between cause and effect)
7 Irreversibility7. Irreversibility
8. Integrate over different impact currencies



Risk assessment best practice

Key requirements of a risk assessment protocol:y q p
1. Standard, robust and objective
2. Comparatively simple:

Relatively few unambiguous data entriesRelatively few, unambiguous data entries
Information can be provided relatively quickly

3. Flexibility in dealing with new information
4. Account for uncertainty in information
5. Weigh different elements of the assessment appropriately
6 Tested and validated6. Tested and validated
7. Should enable prioritisation and classification of risks



Complexity in invasion risk assessment
Key Questions in Risk 

Assessment

Is the organism correctly 
identified?

Socio-economic 
Parameters

Biological 
Parameters

Taxonomic assessment 
identified?

Detailed risk assessment 
needed?

Organism attributes 
associated with impact

Can it enter / has it entered the 
area?

Can it / has it established in theke
lih

oo
d

Origin, volume & frequency of 
imports

Susceptibility of

Number and viability of 
organisms along 

pathways

Can it / has it established in the 
area?

Can it spread in the area? 

Li

Internal trade and transport

Susceptibility of 
habitats/hosts to 

organism

Can it cause major impacts in 
the area?

ue
nc

e Market access
Loss in productivity and 

services
Nonmarket values

Quantify impacts
Local abundance and 

range

Can it be effectively managed 
in the area?

C
on

se
qu

Nonmarket values

Bioeconomic assessment of 
options

Analyse risk 
management options

Conclusions of risk 
assessment

Risk communication Summarise risks & 
uncertainties

Hulme PE (2011) In: Fifty Years of Invasion Ecology – The Legacy of Charles Elton pp. 301-314, DM Richardson (Ed.) Blackwells.



Dealing with uncertainty

Risk
F ili t

Ambiguity
C t di t /fi lda/ e

d

e.g. Familiar systems
Known invasive species

Quantitative approaches
M lti i t i

e.g. Contending experts/fields
Incommensurable priorities

Qualitative approaches
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Bayesian methods
e.g. Deliberation

Bayesian belief networks

M kn
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ke Uncertainty

e.g. Complex non-linear systems
Human element in causal models

Ignorance
e.g. Unanticipated effects

Evolution in organismat
a/
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Human element in causal models

Semi-quantitative approaches 
e.g. Scoring methods

Sensitivity analysis

Evolution in organism

Horizon scanning approaches
e.g. Scenario analysis

Precaution
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Consequences
knowledge knowledge

Hulme PE (2011) In: Fifty Years of Invasion Ecology – The Legacy of Charles Elton pp. 301-314, DM Richardson (Ed.) Blackwells.



Alien impacts: cognitive biases
Do we have biases in our perception of impacts?
Which species would you suspect of having the highest impact?

Th b i i ?The answer may be surprising?



Conclusions

Ecosystem impacts of invasive species are an increasing threat:

1. Current quantitative knowledge of impacts is poor

2. There is an absence of objective measures of the hazards

3. Need to integrate impacts into ecosystem service perspectives

4. Derive standardised and repeatable measures of impacts

5. Use different approaches to risk assessment5. Use different approaches to risk assessment

6. Prediction may be poor thus invest in mitigation and response
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