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Background

The  UK’s  economy  is significantly impacted by the effective functioning  of its estuaries - for  navigation, leisure, property development, flood defence and industry
The DEFRA has responsibilities both for proposed estuarine 'interventions’ (engineering works, dredging, discharges etc) and long-term planning to accommodate climate change. To inform shorter-term management and longer-term strategic policy planning ,  improvements in our related forecasting capabilities are essential.
The UK ERP EXTENDS OVER 10 YEARS  in three phases .Phase 1 (1998-2000) included a critical analysis of the limitations of B-U models alongside a review of top-down (T-D) models.  Recognising the necessity of exploiting both approaches, a priority in Phase 2 of the ERP is the development of HYBRID models which seek to combine elements from both the B-U and T-D approaches.Phase 3 will incorporate the scientific and technical developments into an Estuarine Management System.
Whilst bottom-up (B-U) numerical models can accurately reproduce water levels and currents in estuaries, the  simulation of sediment transports is more problematic .Moreover, since errors in  the associated evolving morphology   accumulate ,the validity of  longer-term (decadal)  simulations  is uncertain. To address this problem , conclusions from Phase 1 (1998-2000) of the Estuaries Research Programme (ERP)  recommended integration of B-U models with top-down (T-D)  models to develop HYBRID models  to combine the advantages of both approaches.
Aim of FD2107
The primary objective is the development of models capable of indicating likely estuarine morphologies  50y hence, thereby providing estimates of the associated changes in flood risks. This involves development of : (i) a Framework for application of B-U models in relation to morphological changes;(ii)  new HYBRID models via integration of B-U and T-D models
Aapproach
Here we seek to improve confidence  in morphological predictions  by inter-relating results from application ,to a variety of UK estuaries, of existing and new B-U, T-D and HYBRID models in an ensemble approach with attendant sensitivity analysis .
 Effective future planning and management of the UK’s estuaries is reliant on such improvements in our forecasting capabilities. The project will incorporate new developments  from ESTPROC (FD1905) and utilise revised morphological concepts from (FD2116)
deliverables
The primary deliverable will be a quantitative appreciation of the capabilities for predicting the evolution of  morphology  in UK estuaries based on bottom-up, top-down and hybrid models. This appreciation will include effects of generalised sources of uncertainty and the specific sensitivities of selected estuaries to possible global climate change (GCC) and interventions. The project will provide inputs to concurrent projects , namely  the production of Estuarine Simulators (FD2117) and Ecological Modelling  (FD2108) , whilst extending dissemination activities initiated in FD2110. Subsequently, the project  will  provide the basis for  the sedimentary and dynamical module of an EMS to be delivered in Phase 3 of the ERP















