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Objective

Restore the good conservation status of the habitats by eliminating non-
native species which transform the environment, as well as restablishing
the hydrodynamic condition by partially or fully opening dams at the
estuaries of the Natura 2000 network of Cantabria.
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Estuario de Joyel

87 ha

Restablishing the hydrodynamic condition

Oyambre Estuary Joyel Estuary

https://commons.wikimedia.org/wiki/



Start Finish

2. Study and analysis 3. Project execution1. Field campaigns



HYDRODYNAMIC  RESTORATION  PROJECTS

1. In-situ data Characterize the study sites where the project will be performed.

 The whole area can not be characterized

 The data is collected in a specific period of time

 High economic cost

 Useful information about tides and currents



HYDRODYNAMIC  RESTORATION  PROJECTS

1. Instrumental data 2. Numerical models

 Forecasting tools
 Complex interaction among processes

 Need large amount of data 
 Uncertainties



1. Instrumental data 2. Numerical models 3. Project execution

HYDRODYNAMIC RESTORATION  PROJECTS

Implementation

 Uncertainties in a natural environment

 Coastal Dynamics

 Implementation



Estuario de Joyel

87 ha

Oyambre Estuary

Restablishing the hydrodynamic condition. Ría de la Rabia



Estuario de Joyel

87 ha

Restablishing the hydrodynamic condition. Ría del Capitán

Previous situation

Hydrodynamic restoration compatibility and social 

activities around the Ría del Capitán

CONVIVE



Abertura única de 16 m

Double  8 m opening

Single 16 m opening

Total removal of the dam

Lowering the dam

CONVIVE



Restore the good conservation status of the habitats by eliminating non-
native species which transform the environment, as well as restablishing
the hydrodynamic condition by partially or fully opening dams at the
estuaries of the Natura 2000 network of Cantabria.

Tidal restoration

Social use

Objective



Estuario de Joyel

87 ha

Restablishing the hydrodynamic condition

Joyel Estuary NUTRIENTS LIGHTWATER RETENTION
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Previous situation

Hydrodynamic restoration compatibility and social, 

cultural activities around Joyel’s tidal mill

CONVIVE
Restablishing the hydrodynamic condition. Joyel’s tidal mill



Restablishing the hydrodynamic condition. Joyel’s tidal mill

CONVIVE

CONTROL GATES
CUTWATER

0.83 m

0.80 m

Situación previaPrevious situation



Alternatives

In

Out

Control of water draining
Llenante

Pleamar

Bajamar

Opening of cutwaters

• Recovering traditional operation

• Increase water storage capacity

Restablishing the hydrodynamic condition. Joyel’s tidal mill



Previous situation

PREVIOUS

AVERAGE OPERATING 
TIME

85 %

AVERAGE RENEWAL 
TIME

380 h

Alternative 1

ALTERNATIVE 1 40 % 21 h

Alternative 2

ALTERNATIVE 2 60 % 26 h- 25% - 93%

- 94%- 45%

In

Out Out Out

In In

Restablishing the hydrodynamic condition. Joyel’s tidal mill





Restore the good conservation status of the habitats by eliminating non-
native species which transform the environment, as well as restablishing
the hydrodynamic condition by partially or fully opening dams at the
estuaries of the Natura 2000 network of Cantabria.

Tidal restoration. 27.2%

Compatibility of social and cultural uses

Objective


