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INTRODUCTION

Beavers reappeared in Flanders in 2000, and their rapidly expanding population is creating challenges for impact management. To predict which areas
will be most vulnerable to damage in the next 3 years, we developed a species distribution model. This model estimates habitat suitability using a
MaxEnt-based approach and simulates future dispersal with the SiMRiv R-package.

ORIGINAL MODEL

Using the 2019 beaver distribution data, we predicted a 2022 occupancy probability per
square kilometer. The model was validated against the observed 2020-2022 distribution,
vielding an excellent AUC of 0.825.

The model's negative predictive power (NPP) exceeded its positive predictive power (PPP).
This is because it tended to overestimate actual beaver presence. However, we found that its
accuracy improved at higher projected occupancy probabilities.

While this overestimation is acceptable for risk management, we anticipate that expanding

the model's geographic scope and refining its core components will improve its positive France
predictive power in future applications. e

Comparison of the predicted occupance probability (yellow-red) with the
observed distribution during the 2020-2022 period (blue dots)

Occupancy Total Observed  Observed % Occu-
probability projected absent present pancy
None 0082 0003 79 0.8
Accidental 2240 2105 135 6.0
Low 1278 1015 263 20.6
Moderate 566 326 240 424
High 277 86 191 69.0

Resistance map of Flanders based on the MaxEnt habitat suitability output
and including larger rivers with a 200 m buffer (white = low resistance)

Observed percentage of actual occupancy by predicted
occupancy probability class for the 2020-2022 period

IMPROVED MODEL

Our latest model update in 2025 incorporated new data to better reflect the current situation. We used updated background habitat data from
2023 and the significantly more widespread 2024 beaver distribution to refine the MaxEnt model. This refitting resulted in a broader habitat
suitability estimate and a resistance map with lower overall values. To create a more realistic dispersal simulation, we also integrated Corine
LandCover data for a 10 km buffer zone surrounding Flanders. By allowing beavers to move in and out of the region within the SiMRiv model, our
predictions for 2027 now show a much wider spread of estimated occupancy, which we believe more accurately represents occupancy probability.
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CONCLUSION

Our initial model performed well, but we anticipated that beavers' wider spread into suboptimal habitats would alter our landscape
permeability estimates. A new MaxEnt analysis confirmed this, resulting in a broader range of habitat suitability. By applying this
output to the SiMRiv model and including a 10 km buffer around Flanders, we simulated a much wider spread of beavers. We wiill
continue to validate this model in the coming years to confirm if these changes also improve its positive predictive power.

Preliminary estimate of occupancy probability for 2027 in Flanders

The source code for our SiMRiv model is available as open source on GitHub. Please scan the QR code to access the link.
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