On the 1st April 2004 ABP Marine Environmental Research Ltd and its project partners were awarded research contract FD2117 (CSA 6064) within the Broad Scale Modelling Theme of the Defra/EA Joint Thematic R&D Programme for Flood & Coastal Defence.  In the first year of this contract progress has been made with respect to three tasks, in accordance with the programme as defined within the revised CSG7 (submitted on 8th March 2004) and subsequently amended within the EstSim Conceptualisation Report (Project Report 1 [PR1]):

- Objective 1:  System Conceptualisation;

- Objective 3:  Behavioural Statements;

- Objective 4:  Mathematical Formalisation.

Progress against each objective is outlined below:

Objective 1:  System Conceptualisation  

Progress

The role of this task was to confirm the approach and provide an opportunity to plan the way forward in greater detail prior to commencing work on individual tasks.  

A conceptualisation workshop was held on June 24th 2004, attended by the EstSim partners.  This provided the opportunity for discussion regarding the overall project and focussing of the initial research effort. In particular the following issues were discussed at the workshop:

· The role of the research and its benefits in relation to existing estuary science and current research initiatives;

· Working assumptions for development of approach;

· The status of estuary management questions;

· Relevant estuary system geomorphic elements, forcing factors and constraints;

· Relationships of EstSim to other ERP Phase 2 research projects;

· Initial research programme for EstSim until the end of 2004;

One of the key outcomes of the conceptualisation workshop was that, as anticipated, discussions allowed the work plan to be refined.  From discussions it was concluded that the range of management questions that could be addressed by this approach should not drive the research.  Rather, the underlying research should drive the development of the systems approach and the management questions that can be addressed will emerge from the science.  It is anticipated that this would reduce the risk by ensuring that the development of the systems based approach is not constrained by the need to answer specific questions.  Therefore the Behavioural Statements task (Objective 3) has been undertaken first and the Management Questions task (Objective 2) will be undertaken later in the timetable.

The discussions and outputs from the workshop were captured within the Conceptualisation Report (PR1).  This report includes:

· Definition of the role of the systems approach, including statement regarding the benefits of the approach and the initial assumptions;

· Details of how the project links with the other ERP2 projects;

· Provision of initial working definitions for key terminology;

· Details of changes to CSG7;

· More detailed task plans for Objectives 2 and 3.

Output:

EstSim Conceptualisation Report FD2117.  Project Report 1.  Prepared by ABP Marine Environmental Research Ltd.  Submitted as Primary Milestone 01/02

Status at year end:  

Task Complete and Report accepted by Defra Project Officer.

Objective 3: Behavioural Statements

Progress:

The refocusing of the research plan following the conceptualisation Report, as outlined above, led to the behavioural statement task being started in Year 1.  Several distinct tasks were undertaken under the heading of this objective, as follow:

Estuary Classification (Task 3.1): 

This task was undertaken to identify the range of geomorphic elements present within each estuary, or behavioural, type.  This then allowed the behavioural statements and systems diagrams to be produced for each identified geomorphic element.  A review was undertaken of previous classification schemes, such as Hume and Herdendorf (1988), Davidson (1991) and Dyer (2002) (in Futurecoast).  The results of the review led to the development of a classification that made a number of slight amendments to the previous Dyer work to provide a working typology with which to progress the study.  Based on this typology, a rule base was set up and applied to all UK estuaries, based on datasets defining key parameters for these UK estuaries (i.e. The Estuaries Database 2003, Futurecoast, JNCC).  The result of this exercise was a classification for all UK estuaries that is reasonably consistent with previous estuary classifications.

Review of Systems Approach (Task 3.3):  

In order to provide the understanding required for the production of systems diagrams and behavioural statements, a review was undertaken of the overall systems approach.  This review resulted in provision of a definition of the systems approach and a review of previous approaches to the production of systems diagrams and conventions used in diagram production.  Consideration was given to the application of a systems approach to estuaries and the role of behavioural models and behavioural relationships.

Provision of Protocol for Behavioural Statement and Systems Diagrams (Task 3.7): 

Based on the above task, a protocol was developed to be applied in order to produce systems diagram and behavioural statement for each generic geomorphic element and each estuary type (according to the classification from Task 3.1.

Produce Behavioural Statements (Task 3.2):  

For each behavioural element identified, a behavioural statement was produced in the form of a textural description.  In each case this description followed a structured format (as specified in the protocol, in Task 3.7).  The generic geomorphic elements were identified and behavioural statements produced for the following:  cliff, barrier beach, spit, dune, delta, rock platform, channel, mudflat, sandflat, saltmarsh, drainage basin.  

Produce Systems Diagrams (Task 3.4):  

For each generic behavioural element, a systems diagram was produce to further illustrate the linkages and relationships established within the behavioural statements.   This again followed the specification of the protocol.  In addition to the generic geomorphic elements, systems diagrams were also produced for each behavioural estuary type identified in the estuary classification, providing definition of the estuary system at a higher level of abstraction.  These estuary types are as follows:  Fjord, Fjard, Ria, Spit enclosed drowned river valley, Funnel shaped drowned river valley, Embayment, Tidal inlet.

Develop Framework to Link Geomorphic Elements, Behavioural Descriptions and Systems Diagrams (Task 3.5):  

The outputs from the above tasks (i.e. the production of behavioural statements and systems diagrams) all provide definition of the estuary system but at different levels of abstraction.  The component parts of each level of abstraction are linked.  In order to view the different elements in the context of these links, a utility has been developed to view the behavioural statement and systems diagrams in the context of the overall system.  This utility is PC based and allows the user to navigate through the different geomorphic elements.  In addition, each UK estuary has been entered from the estuary classification exercise.  For each the generic classification is provided along with the systems diagram for that estuary indicating the geomorphic element present within that particular behavioural type. A list of the actual geomorphic elements present in that estuary is also provided, giving the utility a diagnostic facility.

Populate Behavioural Framework for Two Specific Case Estuaries (Task 3.6): 

Estuary-specific behavioural statements are being prepared for: (1) Southampton Water and (2) The Humber.  These behavioural statement will be included within the utility and will both facilitate the mathematical formalisation work and illustrate the potential future use of the utility to store and display behavioural statements. 

Translation Workshop (Task 3.9):  

A draft report presenting the outputs from the above tasks (EstSim Behavioural Statement Report, Project Report 2) was prepared and circulated to the EstSim project partners.  A translation workshop was then held on 14th December 2004 with all project partners present.  This workshop provided the opportunity for partners to feed comments back regarding the Behavioural Statement Report (PR2) and the work done to date and also for the team to discuss how this work could be taken forward within the next Objective (Objective 4: Mathematical Formalisation).  

Produce Final Technical Report (Task 3.10):  

Work is continuing towards the completion of the Final Technical Report (Behavioural Statement Report)

Output:  

EstSim Behavioural Statements Report FD2117.  Project Report 2.  1st Draft Prepared by ABP Marine Environmental Research Ltd.  Report forms Primary Milestone 03/02

Status at Year end:

The main tasks within this objective have been completed as discussed above.  A number of changes are still required to finalise the Behavioural Statements Report (PR2) and the utility.  However, the tasks required to allow the commencement of the next task (Objective 4:  Mathematical Formalisation) are complete.

Objective 4: Mathematical Formalisation

Progress:
Following discussion at the Translation Workshop (see Task 3.9 above), the main element of work on Objective 4 began.  The overall aim of this Objective is to translate the understanding developed in the behavioural statement objective, into a mathematical framework that preserves the geomorphological characteristics.

Initially, this task involved the investigation of different approaches to mathematical formalisation.  A Boolean approach was then used to analyse the response of estuarine elements to the changes of physical environment such as tidal energy, wave energy, sediment availability, river discharge, etc., which are associated with global changes such as sea level rise, precipitation pattern, storminess, etc.

To begin with each generic geomorphic element previously identified was considered independently.  These were represented by logical equations combining Boolean variables and Boolean functions and their response to changes in forcing assessed.

Following this the appropriate individual geomorphic elements were combined to form a network representing a specific estuary behavioural type (as identified in Objective 3), in this case a drowned river valley.  Again, a set of logical expressions were then developed combining Boolean variables and Boolean functions.  Work on this task is ongoing.

Output:  There are a number of outputs due from this task:  A translation workshop will be held in August 2005.  This will determine how work on this objective is carried through into the next task.  In addition, this objective will produce a Technical Report that forms Primary Milestone 04/02.  This report is not due until April 2006

No outputs were due from this task in Year reported here.

Status:

Work Ongoing.  Team meeting to be held in April 2004 to discuss progress
