Development of Estuary Morphological Models

The project FD2107 within the Estuaries Research Programme aims to develop models capable of indicating likely estuarine morphologies 50 years hence, and thence changes in flood risks.  Project components are as follows.
Application of bottom-up (B-U) models: model accuracy is considered for water levels and currents, sediment transports and evolving morphology.  The Dee, Mersey and Ribble estuaries are used, testing sensitivities to model formulation and forcing conditions: sea level, storminess, river flows, waves.  Lagrangian particle-tracking models – which can represent the provenance of (possibly contaminated) sediment– are applied to the Mersey and Thames.
A SHELL Application Framework aims to facilitate set-up, application, assessment and visualisation (GUI) for hybrid models.  It enables standardised coupling of proprietary B-U hydrodynamic models (with minor changes) and top-down (T-D) morphological models.  The SHELL provides post-processing and diagnostics, a user interface and means to “plug in” other algorithms. 
An ASMITA-type model predicts adaptation capacity of a tidal inlet to sea-level rise.
An 'Inverse' hybrid model uses a T-D model equation to retrieve time-averaged “forcing”: the cumulative effect of processes driving morphological change.  Comparison of the forcing with a detailed process model gives a process-consistent basis for extending the T-D model.
Model predictions for 2050 morphologies.  Results from B-U, T-D and Hybrid models give 'ensemble' characterisations of 2050 morphologies in eight estuaries (Blackwater, Humber, Thames, Tamar, Southampton Water, Dee, Mersey, Ribble) to compare with observations.
Impacts of the changed characteristic morphologies in 2050 on changes in flood risks and habitats: B-U models are used for flood risk; a hybrid model has been developed and applied to predict local changes in habitat where defences are re-aligned (Blackwater).
The FutureCoast data-base has been augmented.  The expanded data will be at BODC.












