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Some basic principles

• The coast is a giant energy management system.
• The shape of the coastline reflects the energy 

regime.
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• Energy both builds and destroys - the shape 
reflects the balance between building and 
destructive processes.

• Removing tidal energy reduces the building 
energy.



Severn Barrage 
preconceptions

• Widely advocated model until now has 
proposed that responses will be:

• Reduced tidal range.
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• Reduced tidal range.
• Reduced sediment supply.
• Increased inter-tidal sedimentation.
• Increased biological productivity.
• Improved carrying capacity to offset loss of extent 

of habitat.



Is this a reasonable 
hypothesis?

• No
• Creates lower energy sub-tidal environments.
• Reduces sediment load available for deposition on 
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• Reduces sediment load available for deposition on 
foreshores.

• Increases sub-tidal deposition.
• Changes the balance between erosion and 

sedimentation - in favour of erosion.



Regime model
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Mudflat evolution
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Analogues for tidal 
barrages - key attributes

• Must have been imposed on “soft” sediment 
system.

• Must have resulted in a substantial change 
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• Must have resulted in a substantial change 
in tidal range.

• Must have been properly reported.
• THERE IS ONLY ONE - THE EASTERN 

SCHELDE



Eastern Schelde

• Storm surge barrier.
• Reduces tidal range by about 1/2 metre.
• Pre-project baseline plus predictions of 
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• Pre-project baseline plus predictions of 
change.

• Post-construction monitoring and published 
results (Hydrobiologia, 1994).



What are the implications?

• Sedimentation to assume new Regime form.
• Reduced tidal propagation limits sub-tidal 

sediment mobilisation.
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sediment mobilisation.
• Reduced sediment load within the water 

column.
• EROSION OF INTER-TIDAL 

MUDFLATS AND SANDFLATS



Where is the evidence?

http://bacoastal.co.uk



Are there alternative 
analogues?

• Yes - they tell us about 
processes:
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• Annapolis Royal

• Reservoirs



Annapolis Royal

• Initially a tidal causeway - created a non-
tidal headpond.

• Eroding headpond takes 20 years to shift towards 
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• Eroding headpond takes 20 years to shift towards 
stable banks.

• Turbine retro-fitted in 1984.
• Headpond erosion re-commences because tide 

heights raised by 0.86m.



Annapolis erosion process
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And the visual evidence?
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What other evidence?
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The key issues

• Sediment deposition on foreshores can only 
happen if it is mobilised to make it 
available.
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available.
• Tidal barrages remove energy and prevent 

sediment mobilisation.
• Lack of sediment mobilisation shifts the 

system from inter-tidal deposition to sub-
tidal deposition.



Biological analogues

Saemangeum
• Wildlife Starves 

On Emptied 
Wetland
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Wetland
• Science Daily (May 15, 2007)

— Tens of thousands of 
migrating birds are facing 
starvation because the world’s 
largest land reclamation project 
has all but destroyed their most 
important refuelling station.



And to conclude

•WWF - World 
Estuaries Alliance
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Estuaries Alliance

• http://estuary-alliance.org/


