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Effect2 of the virus 
introduction timing 
Endemicity is 
observed more 
often if the virus 
is introduced in 
June rather than 
January or 
November. 

Effect1 of the different 
contact sources
The risk of 
endemicity is 
mainly impacted by 
the contacts with 
carcasses. Other 
sources have a 
lesser effect.

Effect2 of the spatial 
structure of the 
population
The largest the 
area in which the 
disease can 
spread, the higher 
the risk of 
endemicity.

Effect2 of the 
population density 
The risk of 
endemicity is a 
concave function 
of the population 
density; there is 
no linear relation 
between the two.

 → African swine fever (ASF) is a high-lethality disease infecting suids such as wild boars 
(Sus scrofa) and domestic pigs (Sus scrofa domesticus).

 → Emerging in Sub-Saharan Africa in the 1920s, the disease spread to other continents in the 
following decades, rising food security and biodiversity concerns.

 → Wilds boars may act as a reservoir for the disease, yet little is known on the factors 
leading to the establishment of the disease in wild boar populations, i.e., endemicity.
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The key outcome of the model is the endemicity 
frequency.
 → Endemicity = at least one infected individual 

or carcass (E, I, CI) found in the population 
four years after the introduction of the virus.
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 → Extension of Fay et al. 
(2025)'s model
 → Individual-based
 → Spatially explicit
 → Stochastic

Example 1: endemicity is 
reached

Example 2: endemicity is 
not reached

Contribution3 of the different parameters
The grid size and the ind./car. contact rate 
contribute the most in the risk of endemicity. 
Other parameters have a lesser impact. The 
ind./ind. contact rate and introduction timing 
have a really weak impact.
Note: the movement factor indicates the rate at 
which individuals move to a new spatial cell.
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Take-home messages
 → Carcasses play a major part in driving 

the risk of endemicity.
 → A simple increase in the population 

density does not lead to an increase in 
the risk of endemicity.
 → A vast spatial structure ensures the 

renewal of the susceptible pool, helping 
the long-term establishment of the virus.

Control strategies such as carcass 
removal and movement limitation (fences) 
appear more efficient than density 
reduction (depopulation).

1 Predicted endemicity frequencies obtained with 
a random forest regression ({randomForest} 
package) where the explanatory variables are the 
ind./ind. contact rate, the ind./car. contact 
rate, the ind./env. contact rate, the movement 
factor (not shown) and the introduction timing 
(not shown) and the response variable is the 
endemicity frequency.. 
2 Different letters indicate significant 
statistical difference (i.e., padj < 0.05) from a 
pairwise chi-squared test with Bonferroni 
adjustment.
3 Contribution measured with SHAP values 
({treeshape} package) on a global random forest 
regression using all the mentionned variables.
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