Land stewardship for sustainable management of flood risk and water quality in Scotland
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Project background and problem: Climate change impacts on both flood risk and water quality. The EU Water Framework Directive (WFD) will require change to land management activities where these impact adversely on the aquatic environment. River Basin Management plans will be implemented under the WFD in Scotland by stakeholder Area Advisory Groups (AAGs), co-ordinated by SEPA. By 2015, the recently agreed EU Flooding Directive will require also plans for flood risk mitigation, to be implemented within Member State jurisdictions. These plans will require additional stakeholder and public participation. However due to differing policy priorities and limited holistic working within the organisations involved (Sherlock et al., 2005; 2006), new policy developments could result in sub-optimal outcomes. This project aims to develop a framework for identifying land stewardship policies compatible with sustainable flood management, the improvement of water quality and ecological status of rivers in Scotland, applying an informed ‘landscape context’ to flood and water quality management. This theoretical framework has been applied to the Australian Murray-Darling basin by Ballinger and MacNally (2006).

Techniques, approaches and anticipated workplan: Phase (1) (0-8 months): Land stewardship policies which have beneficial, conflicting or uncertain impacts on sustainable flood management, ecological status and water quality enhancement for Scottish rivers will be identified from an initial literature review and interviews with stakeholder organisations with whom the supervisors have well-established contacts (e.g. SEPA, SNH, Scottish Government, Local Authorities, Forest Enterprise, RSPB, WWF Scotland, SAC, Flood Liaison and Advice Groups). (2) (8 months-26 months): A minimum of three catchments in which flood risk is, at present, largely managed without extensive engineered structures will be selected for more detailed study after discussion with key stakeholders. The environments of both the Scotland and the Solway-Tweed River Basin Districts will be represented. The choice of catchments will build on pilot work already completed by the WWF and partners (WWF, 2007), and complement any other sites under study by other SAGES Theme 3 and KT students. Long-term and event hydrological, water chemistry and biological data, obtained from SEPA and other organisations, and collected by the student, will be analysed to assess the effect of land stewardship techniques within these catchments for sustainable flood management (e.g. contour ploughing, flood plain inundation, forestry) and on water quality and hydrological indicators. Landowners will also be contacted to ascertain the direct and indirect economic costs and benefits of land stewardship techniques employed. A typology will be developed of land management interventions that have positive benefits for water and ecological quality and flood management in Scotland using the case study results. (3) (26-30 months): An investigation of the best means to deliver the typology derived from Phase 2 by relevant Scottish organisations. To identify the changes required in relation to land stewardship policies, interviews will be conducted with relevant SEPA staff and the content of policy documents and AAG proceedings will be analysed. Scottish Government staff will be engaged to explore how Land Management Contracts within the Scottish Rural Development Plans can be used to encourage beneficial activities. 

Training element: In addition to specific skills training in environmental data and interview analysis, the student will develop expertise in interdisciplinary methods through interaction with the supervisors’ research groups at the Universities of Dundee and Edinburgh. 

The project does not depend on any facilities, software, expenditure which are not already in place. 

Summary for advertising: Climate change impacts demand new holistic policies for managing the aquatic environment which do not incur unexpected environmental consequences. The studentship will identify land stewardship policies that have positive benefits for water quality, ecological status and flood management in Scotland.

Importance of Project to SAGES: 

This cross-cutting project will contribute directly to SAGES knowledge transfer activities by providing regionally-relevant advice to policy makers in Scotland. Climate change and its impacts, including flooding, have been identified along with diffuse water pollution and biodiversity as some of the major environmental challenges facing Scotland in SEPA’s recent “State of Scotland’s Environment” Report. The research will examine ways of mitigating the flooding impacts in Scotland of climate change within an overall framework of achieving sustainability in all aspects of water management and will translate the scientific outcomes into policy-relevant advice. The dissemination of best scientific knowledge into practice will take place through stakeholder engagement during the research, building upon the supervisors’ existing excellent contacts with Scottish stakeholders: the Scottish Government, SEPA, SNH, Local Authorities, Forest Enterprise, RSPB, WWF Scotland, SAC, Flood Liaison and Advice Groups. Finally the project directly addresses the SAGES aim of conducting multidisciplinary science by bringing together expertise in physical and social sciences through this new collaboration between the Universities of Dundee and Edinburgh and the newly-established UNESCO Centre for Water Law, Policy and Science at the University of Dundee.

The project will promote stakeholder engagement by the student and in so doing build on contacts already made by the supervisors. The flood management and water quality issues are both multidisciplinary fields in which there is a shortage of trained and knowledgeable personnel. SAGES knowledge transfer activities will promote the dissemination of best scientific knowledge into practice, and in so doing will ensure that it has a strong chance of informing public policy. It will provide training for an exceptional individual with a high degree of training in physical and social environmental research methods. 
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