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Quantitative approaches to plant health risk assessment 

       abundance in 
   production unit  
country of origin 
 

abundance pathway 
unit/sub-unit 
 

N° founder 
populations 
 

Impact on service  
providing unit  
assessment area 

abundance 
Spread (area)  

 

 

impact on assessment area 



ENTRY 

• Trade 

• Quantitative pathway 
analysis 



Bunted wheat grains (Tilletia indica) 

Source: EPPO  



Importance of the influence variables in the updated model for 
wheat for grain, on average teliospores on surface after 1st year 

EFSA PLH Opinion on Tilletia indica (2010)  



from: EFSA Plant Health Panel (2011) 

Phytophthora ramorum  
interceptions in Europe (2002-2010) 



Fire blight (Erwinia amylovora) 
invasion network 

Jock et al. (2013) Microbiological 
Research 



ESTABLISHMENT 

• Host distribution 

• Climate suitability 

• Climate change 

• Genetic change 



 



EFSA PLH Opinion on Bemisia tabaci 

 Distribution of the probability of virus establishment obtained 
considering the current temperature and climatic situation 



Climate change will affect 
 each of the invasion process steps  
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EFSA PLH Opinion on Bemisia tabaci 

 Distribution of the probability of virus  
establishment in the climate change scenario + 2 °C. 



SPREAD 
• Natural dispersal 

• Human mediated 

• Trade pathways 

• Network analysis 



Examples from EFSA risk assessment 

Gaussian plume model of Monilinia fructicola spore dispersal 

estimates range of dispersal from a point source... 

EFSA Panel on Plant Health (2011) Pest risk assessment of Monilinia fructicola for the EU territory 

and identification and evaluation of risk management options. EFSA Journal, 9, 2119. 



EFSA PLH Opinion on D. kuriphilus (2010)  

Actual spread of Dryocosmus kuriphilus in Piemonte, NW Italy 
(2002-2009)  



Examples from EFSA risk assessment 

Drycocosmus kuriphilus spread model estimates invaded 

area... 

EFSA Panel on Plant Health (2010) Risk assessment of the oriental chestnut gall wasp, Dryocosmus kuriphilus 

for the EU territory and identification and evaluation of risk management options. EFSA Journal, 8, 1619. 



EFSA PLH Opinion on D. kuriphilus (2010)  

Simulated spread of Dryocosmus kuriphilus (2010-2016)  



Actual spread of Dryocosmus kuriphilus in France (as of Sep 2014)  

vs. predicted spread 
for 2014 (EFSA 2010)  



Import of Fraxinus excelsior saplings into the 
UK (2003-2011) 

Webber & Hendry (Aug 2012) Rapid assessment of the need  
for a detailed Pest Risk Analysis for Chalara fraxinea. Forest 

Research 

Grey shading in the table refers to the 
years  

after the first report of ash dieback in each 
country.  

UK import of ash saplings from the 
continent carried on until the ban in 2012 



Eschen et al. (2015) Trade patterns of the tree nursery industry in Europe 
and changes following findings of citrus longhorn beetle, Anoplophora 
chinensis Forster. NeoBiota 

The importance of long-distance links and super-
connected nodes 

The number 
of Acer plants 

shipped by 
138 producers 
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regions 
throughout 
Europe in 

2009 



IMPACT 

• Crop yield/performance 

• Environmental impact 
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Risk Reducing 
Options 

• Surveillance 

• Quantification 



Quantitative Methods  



Pine wood nematodes: USDA risk reduction 100% effective? 

EFSA PLH Opinion on Bursaphelenchus xylophilus (2009)  



Conclusions 
• Quantitative methods are 

increasingly used in risk assessment 

• Mathematical models can 
contribute at each stage of 
assessment, however: 

• Impact remains problematic 

• New approaches 


