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STOWA research programme:
Getting grip on burrowing animals

• Detection techniques & monitoring

• Preventive measures (design aspects)

• Recover measures (maintenance)

• How to act during high water

• National policy



Spreading of beavers
in the Netherlands

https://www.atlasleefomgeving.nl/kaarten 4

Maximum water depth when 
a dike fails



Challenges of detection: Behavior of beaver at high water
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What to detect of beavers

And other digging animals
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Gemini: give me an image of 
digging animals in a levee
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What to detect? - Factsheets determination
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Badger Rabbit Mole

Fox                                         Muskrat Nutria

Mouse                                   Crayfish Grub



Detection of beavers

Detection of beaver activity
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Visual inspections - Detection

Infrared camera or binoculars

© Regional water authority Rivierenland
“Beaver patrol”



eDNA monitoring for beaver presence

• Beaver management plan 
Groningen and Drenthe

• Monitoring with eDNA 
automatic sampler if 
beaver presence is 
suspected but not yet 
confirmed



Tracking of beavers
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- Desk research

- Fieldwork

- Telemetry: VHF (radio) and GPS

Foto: Instituut voor Natuur- en 
Bosonderzoek (Vlaanderen)

GPS tracker mounted on the back 
of a beaver
© Graf, P. M., Hochreiter, J., Hackländer, K., 
Wilson, R. P., & Rosell, F. (2016)



Fixed masts (Digital encoded ID-arts) 
Example grid for beavers

Dank aan J. Loonstra A&W

Guus van der Venne (foto Daan Bos) 



Dogs

• Training time

• Working time
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Dr. Bug: using honeybees to scent beavers
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Dr. Bug: using honeybees to scent beavers
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E-nose, carbon nanotubes

• Problem: low response from Smell Inspector
• Solution: Smell Boards in their own housing
• Hypothesis: 

higher flow rate = better exposure = better 
response
Back-up: testing an 
alternative technique
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RAAK Publiek Bevers project
Detection of Beavers

Smell Board

Smell Inspector (open)

Smell profile of castoreum



The Egg
- High quality hydrophone 

listens for the sounds
- Main system is trained to 

recognise Beaver-activity 
through sound

- User is notified of 
location

- Main system AI keeps 
learning



Next stage:
Fieldtesting 

Egg Unit sends sound data to the Main system

Trained Main system recognises Beaver activity

Activity data is used to determine location

Current stage:
Base Data is being collected

at AquaZoo Leeuwarden 



Detection of beavers

Detection of beaver burrows
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Visual inspections - Detection

Method

Allow to visually inspect collapsed animal burrows. 

Possible to feel infrastructure of beaver beneath water level.

Pros

No specialized equipment needed.

Cons

Difficult to locate burrows with entrance below water level.

Large amount of people required to inspect all the levees.



Sonar - Detect

Method

Method to detect the entrances of animal burrows from the water.

Pros

Relatively fast to scan large area underwater in a short time.

Cons

Hard to detect the entrance in case of dense vegetation.

Many entrances go undetected because of turbidity

✓Need to try different signal frequencies 
(relevant tests the coming months)



RAAK Publiek Bevers project
Detection of Beavers

Ground Penetrating Radar (GPR) 
• Capra Hircus Ground Robot

• Unstable → background noise
• Data analysis Matlab

• Data filtering + amplification
• Data analysis Python

• Standardize data conversion
• Hardware

• Reinforcing the cart with vibration dampers and springs 
• Use of a gimbal 
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Fiber optics: detection of digging
Distributed Acoustics Sensing (DAS)
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© illustration by Deltares

© illustration by Deltares
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(ERT) Method
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Smoke bombs
Method

The use of smoke bombs, combined with a leaf blower to distribute the smoke through the burrow. 
The smoke will show the rough dimensions of the burrow 

Pros

Cheap and fast method to determine the dimensions of an animal burrow

Cons

Disrupts the animal, thus special measures may be required 



Surveying beaver burrows
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Avalanche sensors - Monitor

Method

Gain insight into the length of an animal burrow using avalanche sensors, on a flexible stick.

Pros

Relatively fast to gain a ‘quick and dirty’ estimation of the burrow length and orientation

Cons

The wrong dimension can be obtained if burrow splits or consist of perpendicular angles.



Burrow Surveyor

Minimum diameter of 20 cm

Maximaal depth/distance 9 m
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Test: at 17° incline, 

the robot will stall. 

Current test results
• Range: 18m

• Maximum incline upwards: 10°

• Maximum incline downwards: 45°

• Speed: 1cm/s

• No slip, in muddy circumstances

• Drives most efficiently in mud or clay

Specifications
• 1080p IR camera 

• Dimensions 170x200x160 [mm]*

• 2d and 3d scanning capabilities

• Manual control (autonomous 

control is in development)

*  The next prototype will have the 

dimensions: 170x180x160 [mm] 

Website: BTScout.nl

BTSCOUT
Maps tunnels from inside out!



Problem at tests: too much daylight 

polutes the data, underground this 

shouldn't be a problem.

Rough 2D maps created by manual control; data needs refinement. The raw data accurately shows the beaver burrow 

map, and the map will improve with autonomous control; measurements are in milimeters.

3d scan of 30 cm 

beverburrow Simulation of autonomous scanning

In development:
• Increase the maximum incline angle upward

• Autonomous control (Robot already can navigate 

autonomously, but obstacle avoidance needs 

improvement)

• Convert the 3D scan from plot into 3D model

Website: BTScout.nl

BTSCOUT
Maps tunnels from inside out!



Mapping burrow with handheld Lidar

• 3D model based on point 
cloud

• Insight into the location of the 
beaver burrow

• Collected with the handheld 
LiDAR: Light Detection and 
Ranging



Mapping of burrow with Lidar (iPhone)

Diameter entrance burrow: 
ca. 0,9 meter

Diameter corridor: 

ca. 0,7 meter, depth 2 m-mv



Conclusion

Still searching 

for the holy 
grail 

for beaver 
detection
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