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Content

• Weir complexes in the main Dutch rivers

• Renewal and Renovation

• Quantifying the impact of weir complexes on fish

− Fish passability assessment tool

− Water Framework Directive Explorer

• Key takeaways
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Weir complexes
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Weir complexes
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Weir complexes
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Renewal and Renovation

• Many hydraulic structures in the Netherlands are reaching the 
end of their lifetime in the coming decades

• Ideally, there wouldn’t be any barriers… But the current weirs 
will be renewed in some way

• Options for renewal are weighed by how well a weir can fulfill 
its functions in the water system

− Historically, the design process would mainly focus on flood safety 
and navigation

− First order quantification of the consequences for fish gives them 
“a seat at the table” early in the decision-making process
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Quantifying: Fish passability assessment tool

Deltares developed a tool [1] to assess the loss of fish (order of magnitude) at weir complexes in the 
Meuse and Lower Rhine based on literature, observations and expert judgement
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Weir complex composition, river 

discharge, fish species, direction 

of migratory movement

Lith

Borgharen Linne
Roermond

Belfeld Sambeek
Grave

100%

Fish passability 

assessment tool

Percentage of fish that 

migrated successfully

?%

[1] Ruijgh et al. (2023). ‘Passability of weir complexes for fish in the river Meuse’. Proceedings of the 40th IAHR World Congress in Vienna, Austria



Quantifying: Fish passability assessment tool
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Quantifying: Fish passability assessment tool
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Quantifying: Fish passability assessment tool

E
c
o
lo

g
ic

a
l 
C

o
n
ti
n
u
it
y 

o
f 
W

e
ir
 C

o
m

p
le

x
e
s

10

|

North Sea 

|

Belgium

HPP contribution

S
u
c
c
e
s
s
fu

l 
p
a
s
s
a
g
e
s
 (

c
u
m

u
la

ti
v
e
)



E
c
o
lo

g
ic

a
l 
C

o
n
ti
n
u
it
y 

o
f 
W

e
ir
 C

o
m

p
le

x
e
s

11

Example: 23% of adult Atlantic 

salmon makes it to Belgium
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Quantifying: The WFD-Explorer
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WFD-Explorer

(main rivers)
Habitat suitability [0,1]

Fish species’ preferences 

during different life stages

Connectivity factor

Deltares developed the WFD-Explorer by assignment of Rijkswaterstaat to quantify the effect of 
restoration and mitigation measures on WFD waterbodies.

Fish passability 

assessment tool

Water depth, current velocity, substrate, salinity, 

acidity, temperature & shelter availability
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Example: habitat suitability for adult Atlantic 

salmon decreases along the migration route
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Example: habitat suitability for adult Atlantic 

salmon without taking connectivity into account
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Example: habitat suitability for adult Atlantic 

salmon decreases along the migration route 

due to the lack of connectivity
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Key Takeaways

• The Renewal and Renovation task is the perfect time to improve the state of our rivers
− Removal of the large weir complexes may be unlikely, but alternate designs should be subject to discussion 

• Designing new weir complexes should be a multidisciplinary collaboration between 
ecologists, hydrologists and hydraulic engineers
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Do you have ideas about improving the weir 
complexes? Feel free to share them with me!

sam.maijvis@deltares.nl

mailto:sam.Maijvis@deltares.nl


Contact

www.deltares.nl

info@deltares.nl

@deltares

@deltares

linkedin.com/company/deltares

facebook.com/deltaresNL
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