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Habitat fragmentation in northern Belgium

52% agriculture 29% built-up 11% forest



What is connectivity conservation planning?

* Optimize landscape
connectivity within budget
constraints

* This is a difficult problem
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* [f we can only choose between
1000 non-habitat cells and we
only need to choose 10 cells »
2.63 x 1023 unique solutions

Hamonic et al. 2025

7.5 x 1078 grains of sand on Earth




What is connectivity conservation planning?
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What is connectivity conservation planning?
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What is deep reinforcement learning?

machine learning

AN

unsupervised
learning

supervised
learning

reinforcement
learning

Image by https://nl.mathworks.com/discovery/reinforcement-learning.html

Learning by trial and error
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How to combine both?
- Habitat

1) Observation of new
landscape
2) Reward
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Creating a generalized model

Validation patches not used for training

I Final solution

B Water bodies (255)
W Urban (250)

W Agricuture (60)

I Roads (50)

I Bareground (40)
I Cutivated forest (30)
W Grassland (20)
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Training a generalized model
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Does the model generalize?

Yes, model learns to connect habitats!

X No optimal solutions

v Scalable
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Random agent.

Agent after 15M training steps.

15M training set
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Restoration potential in northern Belgium
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Land use map (1) Current connectivity
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Key takeaways

* Scalable, but not optimal solutions (yet?)
* Complementary to traditional tools

* Potential for spatial planning
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Thank you!
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