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A GIS based tool to develop a 
road network for fish to help navigate
densely populated and highly fragmented areas
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Problem

Source: Presentation by Carlos Garcia-De Leaniz (Swansea University) at this event yesterday 
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Source: AMBER & 
presentation by Carlos 
Garcia-De Leaniz
(Swansea University) at 
this event yesterday 
(adapted) 

Problem
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More Barriers!

In NLs not just
roads but also:
1. Dykes
2. Pumping stations
3. Weirs
4. Sluices

Problem

Source: AMBER & presentation by Carlos Garcia-De Leaniz (Swansea University) at this event yesterday (adapted) 

1. Forest tracks
2. Windfarms
3. Railways
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• According to a recent study there are 
over 60.000 potential barriers to fish
migration in the Netherlands (Groen, M., 
2021)

• This means on average 1,44 barriers/ km 
in the Netherlands, eg pumpings stations 
(purple), sluices (lilac) and weirs (blue).

• In the western - most densely populated
and highly fragmented - part of the
Netherlands this is probably more than 2 
barrriers/ km (personal estimate) 

Problem

Source: PBL, Netherlands
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Solution

A Fishroadmap: Infrastructure designed for fish with Highways, A-roads and B-roads
Source: Rhine-West WFD River Basin Regional Council 
Documentary ‘Road to Healthy Water’ https://www.youtube.com/watch?v=EDDgbRj2940

https://www.youtube.com/watch?v=EDDgbRj2940
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Solution

Developed in the Rhine-West WFD River basin; 
fish experts prioritizing barriers along fish roads
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Solution
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First GIS Fishroadmap: 

• In 2015 the focus 
was on connecting
highways (in blue) to
A- roads (in red = 
regional waters)

• The focus now (third
WFD tranche) is on 
connecting A-roads
to B-roads (polders).

Source: 
Rhine-West WFD River Basin 
Regional Council, 2015

Solution
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Solution

Rhine-West 
Fishroadmap
2015

Source: 
National Fishroadmap,
Rijkswaterstaat Netherlands
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Solution

National 
Fishroadmap
2021

Source: 
National Fishroadmap,
Rijkswaterstaat Netherlands
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National Fishroadmap GIS tool 2021 
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Detailed information per barrier
National Fishroadmap 2021

National Fishroadmap GIS tool 2021 
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How can the Fishroadmap be used?

• To visualize connectivity and to prioritize fish migration measures
from sea to source as a result & identify free flowing parts of rivers



15

Eel landscape - 2009National Fishroadmap GIS tool 2021 
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Eel landscape - 2015National Fishroadmap GIS tool 2021 
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Eel landscape - 2021National Fishroadmap GIS tool 2021 
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Eel landscape - 2027National Fishroadmap GIS tool 2021 
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How can the Fishroadmap be used?

• To visualize connectivity and to prioritize fish migration measures
from sea to source as a result & identify free flowing parts of rivers

• To link fish monitoring / research data with the goal to optimize
fish migration measures at the regional level (with Tom Buijse)
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Large scale fish research into glass eel and yellow eel 
migration in the Rhine Meuse estuary in 2022

Source: 
- Wageningen 
Marine Research
- Rhine-West River 
Basin Regional 
Council, 2021
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Source: 
Ben Griffioen, 
Wageningen Marine 
Research , 2021
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How can the Fishroadmap be used?

• To visualize connectivity and to prioritize fish migration measures
from sea to source as a result & identify free flowing parts of rivers

• To link fish monitoring / research data with the goal to optimize
fish migration measures at the regional level (with Tom Buijse)

• To link WFD measures with N2000 measures in practice
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Source: 
National Fishroadmap,
Rijkswaterstaat Netherlands
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Fishroadmap integrated N2000/WFD approach

• Rhine-Meuse and Scheldt mouths are one
estuary, not separate rivers

– Interconnected water bodies (WFD)

– Lifecycles for different fish species (N2000 
estuarine habitats are biodiversity rich)

– Include Scheldt river basin (cross boundary)

• Integrate N2000 and WFD (habitat – water 
quality and connectivity) 

Source: Rijkswaterstaat Sea and Delta Region 

(Wouter Quist and Peter Philipsen)
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Rhine-Meuse-Scheldt estuary of great importance to EU as fish biodiversity hotspot

Source: 
- Erwin Winter, 2021, 
Wageningen Marine Research
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An East Atlantic Swimway
in line with

East Atlantic Flyway
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Significance bigger than fish

Source pictures: 
Wikipedia.org
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An integrated approach to N2000 & WFD (and implementation of new EU Nature Restoratian Law)

Rhine-Meuse-Scheldt Fishroadmap as a base for:

Source: 
- National Fishroadmap,
Rijkswaterstaat Netherlands
- Stroming Consultancy
https://www.stroming.nl/
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Source: 
Thames River Basin
Fish Roadmap, 
Thames Estuary 
Partnership and 
Nature at Work, 2021
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Source: 
Thames River Basin
Fish Roadmap, 
Thames Estuary 
Partnership and 
Nature at Work, 2021
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Source: 
Greater Thames 
Estuary Fish Roadmap, 
Thames Estuary 
Partnership and 
Nature at Work, 2021



Vision
Removal
of
dams/ 
barriers

Ecological 
reference: 
waters were the 
main ‘roads’ in the 
pre-industrial 
landscape

Source: 
Essex Fish-
roadmap, 2021 
Essex commitatus
by Joan Blaue, 
anno 1645. 
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Source: 
Essex Fishroadmap, 2021
Essex Wildlife Trust, 
Thames Estuary Partnership 
and Nature at Work

Removal of barriers for better
connectivity Rivers Blackwater and Pant
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Thanks from the Team
Marjoke Muller, Marcel Bommelé, Dick ten 
Napel, Herman Hootsen, Martin Kroes
and Peter Philipsen
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