FD 2107 Development of Estuary  Morphological Models

WP 2.1    SHELL Application Framework
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Outline Description from Inception Report 
2.1
Development of a SHELL Application Framework
 Development of a SHELL Application Framework to facilitate set-up, coupling and application, assessment and visualisation (GUI) for hybrid models.   The generic framework will be designed to work with a range of proprietary  B-U models (eg POLEST, Telemac, Mike and Delft3D).
ABP will lead development of the SHELL with important contributions from both POL and DH to facilitate integration with POLEST, Delft3D and the 2D version of Estmorf to be developed within the project. The SHELL will encompass as many of the additional B-U and T-D models as far as is practicable which will be dependent on the extent of anticipated technical difficulties which cannot be foreseen at this stage.

           HRW will adapt I/Ps and O/Ps of its ISIS and/or Telemac models to match the SHELL
 (10-24)                                                                                         ABP  DH  HRW POL
See Appendix 2 (c) for description of the SHELL
 (c) Application Shell

The development of the application shell is required to provide a standardised tool for coupling a range of bottom-up hydrodynamic models and top-down morphological models. The generic framework of the shell will be based on the POLCOMS suite and extended to facilitate access using other proprietary hydrodynamic models (eg. Telemac, MIKE21 and Delft3D). A full review of previous work in this area will be undertaken prior to commencing any developmental work. The review will lead to the preparation of a proposed data exchange protocol which, subject to modification, will be approved within the consortium before implementation. Minor changes to input and output routines of existing models may be required before they can function within the shell environment. During development, the shell will be tested using selected bottom-up and top-down models and examples of hybrid models will be demonstrated. The shell will then be distributed within the consortium for further application and testing of hybrid models. On completion of the study, the shell will be available for wider distribution.
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PRELIMINARY SCHEMATIC
SET-UP

Lat & Long boundaries

Read bathymetry

Grid (options a,b,…..)

FORCING

Tides

Waves

Meteorology

River Flow

BCs

INITIALISATION

Equilibrium 

Archived Run

Observed Conditions -seasonal/experiment

SIMULATION

Start date/cycle

End  date/cycle

Modules   tide generation

                 1D/2D/3D hydrodynamics - POLCOM/TELEMAC/MIKE

                 1D/2D/3D mixing - POLCOM/TELEMAC/MIKE

                  Waves - WISE/TOMOWAC

                  Ecology - ERSEM/

OUTPUT

Curation

Analysis -tides/statistics/correlations

Visualisation- animation,x-y graphs, x-y contours

Tables

ITERATIVE LOOPS
Intercompare results from T-D,B-U,Observations,Theory

Complete series of simulations for best-fit/optimised 'skill'/minimised 'cost function'
-----------------------------------------------------------------------------------------------------------------
 Agenda for ABPmer/POL Meeting
Location: Pathfinder House, Southampton

Date: 29th November 2004

Attendees: Dave Prandle (POL), Ian Townend, Adrian Wright, Paul Norton (ABP)

1. Review of SHELL objectives

2. Progress on SHELL development

3. POLEST models (1D/2D)

4. Programme for SHELL development

5. Future collaboration with POL/Delft

6. Links to related projects (FD2116/FD2117)

7. Other FD2107 tasks

8. Any other business

Subsequent Actions
ISSUE : Forward Planning for WP2.1 SHELL Framework.

Detailed aspects
Adjustment to 'target condition' , annealing vs adjoint

Introduce adjustments slowly to avoid current (& thereby sediment) pulses

DP to further explore implementation of adjoint approach in 1D EstProc                         DP

1-D Cross-section

Software developed by A Lane to transfer LIDAR data onto cross-sections to be            AL
made available

Cross sections to be represented by number of transverse cells ,retaining data                 DP
for : depth,roughness,erodability (pseudo 2-D)

Details of POLEST 2D (Eric Jones Manual) to be supplied together with approach         DP
For 1D/2D interface

Transfer data (10 min) for elevation,current,flow and concentration

OTHER  FD2107  BUSINESS

FEBRUARY WORKSHOP

DP to confirm with RW for 1-day meeting at MRC, Regent Park

DP to invite M Stive to attend,T&S & per-diem rate from FD2107

AP to consider D Kieller attendance

Linked (day before/after) meeting (ABP Holborn?) to discuss WP 2.2 and 2.3

JS preparing note on Regime,Entropy and Asymmetry T-D methods

RS provided' Introduction ' to Defra Newsletter Article

CONTRACTUAL

DH indemnity issues remain to be resolved,alternative contractual involvement may be needed

DP agreed to fund U Plymouth (Manning/Dyer) for expansion of FutureCoast data Set (£10k in 2005)

Likewise BGS (£5k in 2005) for related geological information 

(funding includes provision for attendance at Workshops)

IT to visit EA Twerton and explore possibilities of accessing LIDAR bathymetries(possible funding from WP4)
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Revised Specifications for Shell Development of a Hybrid Model

Objectives
Phase 1 – 1D Shell Development

1. Apply FD2116 Geo-morphological Concepts in Shell Development:

a. Regime

b. Entropy/Energy

c. Asymmetry

2. Acquire tool from DHI that will allow automatic connection between Mike11 and hybrid model.

3. Assess POL (1D horizontal) models for use in hybrid shell. DP to provide assurances/documentation/calibration/examples.

4. Develop Regime/Entropy concepts and integrate into the current Regime code with Mike11 as hydrodynamic model. 

5. Develop interface using either Matlab/Fortran/VB. The interface should comprise

a. Interface to allow user to select hybrid model type

b. Allow user to select goal ie. specified convergence criteria

c. Display morphological change, either after each iteration and after convergence achieved

6. Test hybrid model (eg. Humber Estuary/Southampton Water) using existing, calibrated Mike11 models.

Phase 2 – 1D and 2D Shell Developments

7. Consider extensions to the Mike11/Regime interface.

8. Confirm most suitable 2D model to progress with (Delft3D, Mike21, POLEST). Would require detailed instruction manual/examples etc., for the POLEST model. Note Delft3D will need to be included as part of Estmorph2D development by Delft.

9. Develop method to transform 1D hybrid model predictions of morphological change onto 2D bathymetry map. Delft have already done this and have agreed to provide assistance. 

10. Make compatible interface for 1D and 2D versions of the shell.

11. Provide facility to alter the regime code (ie. goal change) but not alter the hydrodynamic parameters.

12. Allow the user to view updated morphological changes and view hydraulic parameters.

13. 1D + 2D hybrid modelling options are target objectives for this task. Integration with various modelling systems will depend on the provision of appropriate interface tools allowing the shell to exchange information with the various top-down approaches.
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Requirements for 1D model

· Bathymetry editor – (A way of visualising and editing the cross sections through some interface) 

· A control file – (This would let control the model setup parameters – eg roughness, viscosity, boundary files, number of levels in table etc..)

· Boundary editor – (A way of manipulating the boundary either as a time series, harmonic constituents etc.

· Storage area and branching – (Some network editor has to be provided to control the setup of the 1DH model. At particular cross-sections storage areas may need to be defined. The storage areas must not act as lateral boundaries) 

· Output – (The output of the model would include discharge, velocity, water level, sediments, Area, Wetted perimeter as a function of water level for each cross section and so on..)

· View results – (A method to view output for all parameters)













