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  : logistic increase in density in each cell D. Time and space: local logistic growth in combination with spatial dispersal Model C Pest density -time  Logistic growth of density  Within each cell, the increase of the population is calculated with a logistic growth function Initial density in each cell, expressed as a proportion of carrying capacity  Estimate of carrying capacity (per unit of host area -> per cell)  Maximum growth rate in the most suitable area in Europe (where GI scaled is 100)  Growth rate is expressed as a yearly multiplication factor:  max max = 10 t = 10 (2002) N 0 =1.6*10^(-7),  max =10 .6*10^(-7),  max =10 Shows in space the emergence of a pest when it is initially introduced at very low density over a very large area  Based on temporal growth processes (logistic growth) only -dispersal is not accounted for Model D  Pest density -time & space  Logistic growth of density in cells (same as model C)  Probability distribution (dispersal kernel) for dispersal s io n ra te (% ) Dispersal kernel Rotated t-distribution with two parameters  Length scale (u; km)  Shape parameter (, -) Local population growth + dispersal  Logistic growth + flexible dispersal kernel (t-distribution) with thin or fat tails  Contains the model of Waage et al. (2005) "A new agenda for biosecurity": logistic growth + dispersal according to a normal distribution (diffusion-based)  Credible results  Shape parameter difficult to understand and estimate  Computation-intensive  For each parameter: only one value Sensitivity analysis and scenario studies  Sensitivity analysis One-at-a-time analysis Change the value of the parameters Compare the output changes Comparison done considering each model separately parameter change: -25%, -10%, +10%, +25% output: total area invaded, total pest population or total area invaded (A) and total invaded maize area (B) Model A (parameter r) is the most sensitive

One-at-a-time analysisMulti-parameter changes (scenarios)
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Worst case

Expert assessments of spread risk can be quite diverging 

Thank you

To obtain the spread module in R:

christelle.robinet@orleans.inra.fr