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Technical Summary FD2108
Broad Scale Ecosystem Impact Modelling Tools:  Scoping Study
Background to R&D project

Broad Scale Modelling (BSM) forms one of six research themes established within the combined Flood & Coastal Defence R&D Programme, which focuses on the belief that global modelling of ‘whole systems’ is now a feasible objective, and is needed to answer vital policy and risk questions. In June 1999, the Advisory Committee for Flood and Coastal Defence R&D identified the need to establish predictive tools that take into account the multi-faceted interactions between different physical processes and their feedback effects, as well as the ecological, biological and socio-economics, to support flood management policy formulation and the decision-making process. 

A BSEIM Topic Steering Group (TSG), including members from both the public and private sectors, was established and a coherent overview of this topic, specifically in relation to flood management, was commissioned. The overall objective of this scoping study was to provide an overview of the topic of Broad Scale Ecosystem Impact Modelling and define an appropriate and cost-effective research programme.

R&D Outputs and Their Use

The BSEIM Scoping Report (December, 2002) details the existing and future requirements for Broad Scale Ecosystem Impact Modelling (BSEIM) tools in relation to flood control management (details given below). However the scope of research may be modified to take account of other  parallel initiatives in relation to the Water Framework Directive and the estuary research programme.
Results of R&D project and Future Work

This project attempts to review and scope the research challenge to establish and evaluate changes in ecosystems brought about through climate and anthropogenic changes and encompassed coastal, estuarine and fluvial catchment systems. Simulation of geomorphological change specifically to input into ecosystem assessment is still in its infancy and requires a long term research commitment. Successful simulation of broad scale ecosystem impacts will require modelling tools that can predict the changes in hydraulic, hydrodynamic, geomorphological and ecological systems. Data availability is recognised as having a major constraining influence on future modelling success.  A more co-ordinated ecosystem monitoring and data collation system is required for flood management purposes, together with a better understanding of ecosystem interactions. The data required is described as:

· Hydrological, hydrodynamic and geomorphological modelling and data inputs

· Catchment/coastal cell ecosystem baseline descriptions

· Processes contributing to the dynamic evolution of floodplain and estuarine/coastal ecosystems

Successful ecological impact models will continue to make uncertain predictions.  To assure the delivery of benefits, users will still need to undertake adaptive management that defines the correct complexity of modelling tools for a given task and allows continued improvement of the models that reduces future uncertainties. The future opportunity to promote adaptive management and on-going improvement should not be lost, and is highly recommended by this research. This can be done via a number of modelling tools such as:

· Quantitative modelling approach for river catchments, estuarine and coastal cells

· Decision support tools to aid users adopt models and interpret outputs

A future modelling strategy should be based on four key elements:  

· The strategy will have to be flexible (in both scale and sub-model interaction),

· Be user friendly, 

· Operate at the lowest level of possible complexity 

· Be capable of visualisation
The report identified short-term, medium-term and long-term R&D needs with allocated budgets. These are shown below: 

	Project
	Description

	Short term – within 2 years

	BSEIM 1  FD2112
	BSEIM toolbox – phase 1*.

	BSEIM 2
	Hydrological, hydrodynamic and geomorphological model development.

	BSEIM 3
	Development of ecosystem impact modelling approach – Phase 1.

	Medium term – 2 to 5 years
	

	BSEIM 4
	Updating BSEIM toolbox – phase 2.

	BSEIM 5
	Ecosystem impact model development – field trials and model integration.

	Long term  - 5 to 10 years

	BSEIM 6
	Mid-term review of progress.

	BSEIM 7
	Further ecosystem impact model development.


*The first R&D project FD2112 focuses on compilation of existing information and methodologies suitable for immediate application in support of CFMP and SMP ecosystem assessments. This will be commissioned in the financial year 03/04.
------------------------------------------

This R&D Project Report relates to Project FD2108

· R&D Project Report - Broad Scale Ecosystem Impact Modelling Tools:  Scoping Study  - Published December 2002

Defra Project Officer: Stephen Dangerfield, Halcrow Group Ltd, Burderop Park, Swindon, Wiltshire.

SN4 0QD Tel: 01793 816716 E-mail: dangerfieldsf@halcrow.com
Research Contractors: Kieran Conlan, 
Cascade Consulting, Enterprise House, Manchester Science Park, Lloyd Street North, Manchester. M15 6SE Tel: 0161 2279777.

E-mail: Kieran.conlan@cascadeconsulting.co.uk
The above outputs are available on the Defra website http://www2.defra.gov.uk/research/Project_Data. Copies are held by all EA Regional Information Centres and can be purchased from the EA’s R&D Dissemination Centre, c/o WRc, Frankland Road, Blagrove, Swindon, Wiltshire SN5 8YF  (Tel: (+44) 1793-865012; Fax: (+44) 1793-514562; email: publications@wrcplc.co.uk).
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