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Failure of embankment of Apeldoorn Channel.
Foto: Vallei and Veluwe regional water authority



Burrows in flood defenses
Risk analysis for infrastructure, where is the beaver welcome?
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International approach



National Approach
• Living together with the beaver
• Sustainable healthy beaver population
• Protection of critical infrastructure
• Zoning based on risk profiles for specific infra
• Zoning helps asset owners
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Example:
two
provinces
with
different
zoning
approaches



Challenge
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Main water system
Water types: rivers, lakes, ponds,
channels, ditches, streams, fens,
brackish and transitional waters



Risk definition

Definitions are different for:
- Economics
- Project management
- Health and occupation
- Infrastructure and engineering
- Social and environment
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Hazard: A dangerous phenomenon, substance, human
activity or condition that may cause loss of life, injury or other health
impacts, property damage, loss of livelihoods and services, social and
economic disruption, or environmental damage.

Vulnerability: The characteristics and circumstances of a
community, system or asset that make it susceptible to the
damaging effects of a hazard

Exposure: People, property, systems, or other elements present
in hazard zones that are thereby subject to potential losses.



Failure path
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Spatial analysis of the chance
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Analysis of the effects
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Valuating impact
ISO-55001 Asset
management risk​​
matrix
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Likelihood
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Probability

Improbable Rare Unlikely Possible Likely Almost certain Very often
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Consequence
Effect category:
- Safety and health
- Environmental quality
- Sustainability
- Accessibility
- Social impact
- Reliability of government
Indicators:
1 Negligible
2 Minor
3 Moderate
4 Significant
5 Severe
6 Very serious
Catastrophic



Exposure map
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Current
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https://doi.org/10.21436/inbor.136724494

Huysentruyt, F.,
Dockx, R., &
Rutten, A. (2025)



Generic risk assessment methodology
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Koelewijn, 2025
Hazard

ArchtypesFunctional
requirements
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potential threads

Customized
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Step by step
riskanalyses

Follow up
approach

https://publications.deltares.nl/11211566_001_0001.pdf

Archetype levee

Archetype railroad

Archetype road

https://publications.deltares.nl/11211566_001_0001.pdf


GIS result levee risk assessment

25 February 2026 15

none
low

average
high

Exposure
Jacob Noordam
Hollandse Delta
Regional Waterauthority
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Concluding
Learn from other fields of practice
Learn from other countries

“Be aware of the definition of risk you use”.

A lot of steps take place, before potential failure of an object,
and after this failure, all kinds of consequences may occur,
that only can happen, when the beaver is active.
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GIS result ProRail
Risk assessment
Badger & Beaver
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The first results of 1000 km field
survey are expected summer 2025.

Exposure



18

Inventory of potential threats



To develop Rijkswaterstaat: Prioritisation
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What infras to start with:

- Decision tree (logic) with prio 1-5
- Scripting for analysis
- GIS viewer
- Programming


