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Burrows in flood defenses

Risk analysis for infrastructure, where is the beaver welcome?

< Foto WDOD

Different types of
flood defenses

M%}

\

——

oio WSRL\



2l Co-funded by
the European Union

International approach Interreg

North-West Europe

Bonsai

Boosting flood resilience in estuarine

systems anticipating shifting climate zones
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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

Legenda
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Example:
two
provinces
with
different
zoning
approaches
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Challenge

Main water system

25 February 2026

g
= Bipa
P o
() ndaal =
Surgh

zzzzz

Water
chann
bracki

WATERTYPE

zee
- brakke wateren

grote meren

- kanalen
- meren

sloten

B vermen

overganswater

- beken

- grote rivieren

types: rivers, lakes, ponds, ;’5’ |
els, ditches, streams, fens, Hﬁ&
sh and transitional waters £



Risk definition

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

EXxposure: People, property, systems, or other elements present
IN hazard Zones that are thereby subject to potential losses.

Exposure

Definitions are different for:

- Economics

- Project management

- Health and occupation

- Infrastructure and engineering
- Social and environment

Robert Lanzafame (TuDelft)



Failure path

Probability
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Spatial analysis of the chance
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Analysis of the effects

Vulner-
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RIJFSWAARDENMATRIX voor strategische afwegingen op HWN, HVWN en HWS
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MANS a.g.v. een gebeurtenis of uitvoering van een strategie
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Probability

Likelihood

KANS a.g.v. een gebeurtenis of uitvoering van een strategie
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Generic risk assessment methodology

Functional
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Inventory of
potential threads
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GIS result levee risk assessment

Zierikzee

Beverschade
Risico
Risico
A . =
Nieuwerkerk aan den I]ssel Vcrw.:arloosbaar
Capelle aan Zeer laag

den IJssel Bergambacht

Rotterdam
\Krimpen aan den IJssel

Laag
Medium

rTI ek Nieuw-Lekkerland

[ S ‘A‘R\‘ddn @

_:,J asserdam

Hoog

Zeer hoog
erendrechr(;—‘[ 0 %

- I“”"H ‘pacht™e

< Ra (B apendrecht
* o a \EA =

(¢ Zwijndrechd

\ Ban, &, ~@
® YT
= ; R ’A‘PA”‘ w A

Onbekend

8133 @, zoomen naar

Kering

01680DK

code
ek Verwaarloosbaar

ade
Klundert LEFT
geen

Zeer emstig

99,92

Jacob Noordam )
Hollandse Delta
Regional Waterauthority

verHout

verKunststof




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 occuir,
that only can happen, when the beaver is active.



GIS result ProRail
Risk assessment
Badger & Beaver

The first results of 1000 km field
survey are expected summer 2025.




Functional Inventory of Archiypes Effect on failure Step by step Follow up
requirements potential threads mechanisme riskanalyses approach

Screening

Inventory of potential threats

Falen
waterkering

______________________________________________

I 3
Falen niet door Falen door
graverij graverij zandkern
rivier

Graverij Falen
aanwezig waterkering ) , ) N . )
gegeven Figuur 3.1 Locaties van potentieel gevaarlijke bevergraverij (Kanning & Van Dam, 2025:6).
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en graverij
+ 4 met graverij
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tegen detectie én ——
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afwezig

Figuur 3.5 Foutenboom voor het falen van een waterkering, met focus op dierlijke graverijen (naar Kanning
& Van Dam, 2025:3).

Figuur 3.7 Invioed van bevergraverij in buitentalud op freatisch viak, principe (Kanning & Van Dam, 2025:8).
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To develop Rijkswaterstaat: Prioritisation

at infras to start with:
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