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Introduction
Several estuaries in the UK exhibit significant tidal range and flow rates and therefore have 

appreciable tidal power potential. However, estuaries are often at risk to coastal flooding, more so by 

climate induced sea level rise. Meanwhile, despite the prospective contribution of tidal energy to the 

UK’s decarbonisation goals and energy security, the technology lags in development as compared to 

other renewable energy conversion technologies [1].

This research investigates the potential opportunities of multipurpose tidal energy flood defense 

installations, in generating local power whilst also preventing flooding. Aside from the benefits, costs to 

ecosystems, amenity value, transportation and other estuary usage will also need to be considered.

1D Modelling: Itchen Bridge Tidal Barrage

• Requiring a harmonic exposition to fully unpack its tidal dynamic, the Solent exemplifies the case-by-

case requirement for accurate estuarine tidal resource discernment due to their individuality. Simple 

1D models, although approximations, provide valuable insight into the tidal resource capability of an 

estuary for initial suitability assessment.

• The research will conduct a more detailed numerical analysis of the Itchen, accounting for tidal range 

amplification due to both frictional and non-frictional impacts. Most existing studies adopt the less 

computationally intensive 2D depth averaged modelling approach which will guide future research.

• Following the detailed study of the Itchen, and potentially the Test and Hamble rivers, the research 

will explore the rest of the UK estuaries, with the aim of mapping opportunities for electrical power 

and flood defenses.

• Finally, the research will perform a high-level techno-economic feasibility assessment of the multi-

functional infrastructure, incorporating enhanced experimental measurements of tidal resource and 

bathymetry. 

• Additionally, consideration of the impacts on ecosystems, transportation and other estuary users will 

be investigated to inform implementation and policy requirement.

Case Study: River Itchen
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Figure 3. Image of the Itchen Bridge and its bathymetry [3,4]

Figure 2b. Combined Bathymetry 
and Flood Risk of Itchen River [2,4]

Figure 5. Tidal Variations and Power Generation Modelling [4]

Figure 2a. Risk of flooding to Southampton and Solent waters [2]

Modelling the river Itchen as an enclosed basin with a tidal barrage at the Itchen Bridge (Figure 3) 

allows for a simple 1D analytical estimation of the estuarine tidal resource. Using tidal elevation data 

from the Weston Jetty measured in 2014 (Figure 4), and bathymetry data from the S-100 Trial 

Datasets (Figure 3), providing an estimated 5.34MWh average power per tidal cycle in the Itchen, 

which equates to a modest annual potential of 3.5GWh

This simple 1D model disregards the complex “double high water” phenomena observed within the 

Solent. This is a consequence of the combined effects of double tide and double neap tide, resulting 

in the intricate local tidal dynamic as shown in Figure 5.

The mandate for the ‘Centre 

Port’ project in East Anglia is 

circled in black on Figure 1, 

but an arguably greater risk 

is commanded by 

populations in the Northwest 

and Northeast of England, 

the Severn and Bristol, the 

Solent, London, etc.
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