The project has been divided into 9 main scientific objectives, details of each of these are provided below:  

Objective 1. System Conceptualisation: (Boundary setting and focusing of research effort)

Defining the boundaries for setting up the overall framework.  The aim is to focus future effort.  Topic areas include: consideration of the existing modelling and simulation tools; the range of spatial and temporal scales that are relevant; the formalisation of estuary management questions; boundaries of the estuarine system (and sub-systems); options for applying systems based approach; formulation of behavioural concepts; and the choice of the two estuary systems for the development phase.  

Objective 2. Development of Management Questions: (Rationalisation of management questions that can be informed through application of systems approach)

Generating relevant and prioritised management questions relating to UK planning and consents processes.  These will be used within the simulation of the systems based approach.  Although members of the team are closely engaged in the planning and consents process and therefore have good awareness of the relevant management questions, the importance of engaging the wider stakeholder group is recognised as important for delivering this objective.  

Objective 3. Behavioural Statements: (Formal definition of estuarine system in terms of systems approach and behavioural statements)

Using the work done for Futurecoast as a starting point, assimilating the work being progressed on EGA and the development of conceptual models through the process of knowledge synthesis in FD2116.  Using this evolving methodology to generate descriptive text on estuary behaviour and indicative trends (compatible with Futurecoast), and using the outputs to help identify the appropriate level of sub-system definition.  Mapping out the geomorphological sub-systems that are to be included as part of the estuary system (elements, processes and linkages) by applying system diagrams and related tools.  

Objective 4. Mathematical Formalisation: (Development of behavioural statements into a logically consistent mathematical framework)
Developing a logically consistent mathematical framework that captures the relevant process and linkages defined for each sub-system. This will also involve the steps of algorithm development and testing, as well as refinement to achieve a computationally efficient system of numerical solution methods.  Formalisation of behavioural statements will require good knowledge of tools and techniques available for representing estuary processes and may need to develop simplified versions of existing numerical and expert modelling tools.

Objective 5. Set-up of System Simulation and Validation: (Development of architecture for estuary simulation based on the mathematical formulation of the system definition)
Given a full specification of the system (or sub-systems) these will then be used to set-up two estuary specific simulators. This is likely to make use of a low cost proprietary package such as Stella or Powersim so that the system definition can be readily and widely implemented and applied by others following completion of the project.  

Validation of the two estuary specific simulators will be fundamental to achieving confidence and this will be an ongoing process throughout the development stage.  The validation phase will also examine the sensitivity of meso-scale function to changes in specific sub-systems (e.g. removal of a particular component).  

Objective 6. Manager – System Interface (Explore the use of decision support systems and visualisation techniques for proof of concept testing)

Implementation of a systems based approach and estuary simulator will involve various stages of decision making (such as choice of which tool/models or methods to apply, time and extent scales and components of geomorphic systems and sub-systems to interact).  

The cause-consequence model (Pontee and Townend, 1999) provides a mapping from types of changes to tools.  The tools within SimCoast (McGlade and Hogarth (1999), McGlade (1997)) provides a means of linking uncertain knowledge and subjective opinion to an assessment.  The objective is to explore the use of the fuzzy logic engine within the cause-consequence model as a means of identifying the most appropriate tools for given problems/management questions.

Objective 7. Pilot Testing: (Performance evaluation of estuary simulator)
In addition to the specific estuaries chosen for simulator development, two further estuaries will be used to independently pilot test the simulators.  In order to allow extensive and rapid testing of the simulator there will be a need to choose estuaries which already have good data sets and have been extensively studied.  This means that the case studies are likely to be chosen from those estuaries for which data has already been compiled (e.g. in the ERP Phase 1 database, Coast 3D, Thames project etc).

Objective 8. Dissemination: (Increase awareness of function and utility of research)
Dissemination of project results will be fundamental to achieving stakeholder feedback and uptake of methodologies.  It is envisaged at this stage that the focus of the workshop presentations for FD2117 will be to demonstrate the estuary-based simulators developed within the project with emphasis on their application to current/future estuary management issues.

Objective 9. Peer Review.  (Ensure research lines deliver against Scientific Objectives)
The project will involve interim Peer Review stages timed to coincide with the completion of the major Objectives (Objective 3 – Behavioural Statements, Objective 4 – Mathematical Formalisation and Objective 5 – System Simulation and Validation).  A concluding Peer Review stage would examine the overall project whilst giving specific comment on Objective 6 – System Interface and Objective 7 Pilot Testing
