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How to model pest introduction? 

● Pests are introduced via pathways 

● “The combination of processes and opportunities 
resulting in the movement of propagules from one 
area to another, including aspects of the vectors 
involved, features of the original and recipient 
environments, and the nature and timing of what 
exactly is moved”  (Richardson et al., 2010 in Fifty Years of 

Invasion ecology) 

● Pathway model: mathematical description of pathway 

● Description: pest, carrier + movement, area of origin 
and destination (hosts) 



How do PPMs work? Graphical 

summary 

 



A modellers perspective on data needs 

for risk assessment 
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Conceptualisation of the model 

 Divide the import process of a pest in nodes; from the source 

(agro-)ecosystem in the country of origin to introduction into 

the target (agro-)ecosystem in the EU territory 

 Consignment as modeling unit 

A sequence of nodes, connected by edges (links): 

 

 

 

 

 

 

 

 

Propagule 
density in 

Third 
country  

Propagule 
density 
during 

inspection 

Propagule 
density 
after 

treatment 

Propagule 
density in 

EU-
memberst

ate  

Processes 

Measurement moments 



Conceptualisation of the model 

Propagule 
density in 

Third 
country  

Propagule 
density 
during 

inspection 

Propagule 
density 
after 

treatment 

Propagule 
density in 

EU-
memberst

ate  

Processes 

Transport 

Treatments 

Inspection 

Processing 

Transfer 



Conceptualisation of the model 

Propagule 
density in 

Third 
country  

Propagule 
density 
during 

inspection 

Propagule 
density 
after 

treatment 

Propagule 
density in 

EU-
memberst

ate  

Draw from   
parameter space 
(Monte Carlo ) 

processes 

parameter x 

Parameters 

 



 

 

 

 

 Measurements of state variables 

● Size of consignments 

● Consignment infested/not infested 

● Number of infested plants per consignment 

 

 

Data requirement of PPMs 

1)  Piel et al 2008 
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Lesson 1: What can we learn from 

models without having the data? 

 A PPM integrates consistently all pathway elements 
(pest, carrier, host) 

 Helpful structure for risk assessors to think about the 
invasion process 

 Identification of what is available of what data is needed  

 

Expert quote: “This model shows what we don’t know” 
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Lesson 2: Where to focus data collection on: 

 

 

Data categories Parameter 

Country of origin Proportion of infested product 
(and its variability) 
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Feedback, 

comments, 

ideas, 

questions? 

 

All welcome! 

Bob.Douma@wur.nl 
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