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Project background and objectives:

Flooding episodes and heat waves have been a regular news feature in recent years, affecting many people across the UK. The prospect that such extreme events may become more frequent in a warmer climate has increased awareness by local communities of the need for adaptation to climate change. As a result, all 32 Scottish local authorities have signed a Climate Change Declaration this year. Nevertheless, adaptation planning to climate change has to date been at the national scale in Scotland, and local-level adaptation has not been given sufficient attention. This project aims at understanding the vulnerability of local communities and authorities in Scotland to future climate change and climate policies
. It will evaluate the adaptive capacity of a number of communities wishing to minimise the negative impacts of climate change.

The techniques, approaches and work to be undertaken during the studentship:

To determine how future climate change will affect a local community, this project will make use of existing vulnerability frameworks and adapt them to the Scottish context. The assessment will focus on the physical vulnerability, for example, extreme rainfall and storm events that cause flooding and landslides, and socio-economic vulnerability to these events. A two-level approach is proposed
. This will involve a top-down approach. First we will use results from global climate models and using statistical techniques “down-scale” these to the local scale to obtain future climate change projections, including extreme events. These will then be interpreted in terms of physical meteorological and landscape vulnerability to floods, storms and landslides, among others, within a GIS framework and socio-economic vulnerability (infrastructure, business and industry) to assess the actual need for climate adaptation. Then, a number of high-risk regions will be selected where a bottom-up approach
 will be applied. Such an approach makes use of local physical and socio-economic data and thus provides a more thorough assessment of vulnerability to local communities. The identification of communities at high risk of climate change will not only be based on climate model outputs but also on future national climate policies. For example, a remote region whose economy is dependent on tourism is likely to be vulnerable not only to future climate change but also to future increases in taxes on petrol or air transportation. 
The training element: 

The supervisors at Paisley and Edinburgh have expertise in the areas of climate change modelling and impact assessments of climate change. Training will be provided on data manipulation using the R software and on extracting and downscaling data from global climate model results. Attendance at summer schools on climate model evaluation and impact assessment will be encouraged. 

Facilities required:

The project does not require any facilities apart from an office and computer. It is planned that the PhD student will use the R programming software and scripting language, which is freely available on the internet. The use of Geographical Information Systems (GIS) will be encouraged and a software license will be provided by the University of Paisley. The computing resources and data required for the project are already available or obtainable at both the University of Paisley and the University of Edinburgh. Given the Knowledge Transfer component of the project, a number of research trips to local communities in Scotland will be required especially for attending stakeholders’ meetings and collect local physical and socio-economic data, though electronic consultations with stakeholders will be pursued as far as practicable, for example using e-Delphi to inform and test local opinions

Project summary:

This project aims at assessing the vulnerability of local communities in Scotland to future climate change and climate-related policies. It will also evaluate the capacity of a number of communities that wish to adapt to the projected climate change impacts. 

Links with SAGES:

This project is closely related to the Knowledge Transfer component of SAGES as the results of this study will enhance understanding of climate change impacts on communities and local authorities in Scotland, who will be able to use this new knowledge to develop sound public policy. The supervisory team currently has research partnerships with local authorities in Scotland and this PhD studentship will further contribute to development of the institutional means for effective long-term dissemination of the knowledge resulting from academic research. This project also links to the SAGES Centre for Earth System modeling.
This project will draw on the expertise of the supervisory team on the regional impacts of climate change and on the downscaling of climate information from global climate models to a spatial scale that is more relevant to decision-making (R. Doherty and A.S. Gagnon). Existing collaborative research projects between the supervisory team and local governments and other stakeholders in Scotland will facilitate knowledge transfer of future risk and vulnerability of local communities to future climate change and climate policies (P. Tucker and A.S. Gagnon). The project provides a synthesis of SAGES expertise in climate and climate impacts modelling at the Centre for Earth System Dynamics and Knowledge Transfer (Edinburgh) and decision support (Paisley).

� Climate policies refer to strategies and measures aimed at reducing emissions of greenhouse gases.


� Aall, C. and Norland, I.T. 2005. Indicators for Local-Scale Climate Vulnerability Assessments. Report no. 6/05. ProSus. Centre for Development and the Environment, University of Oslo. Norway.


� Potentially including agent-based simulations (c.f. U of Paisley models for household waste management)


� For methodological details, see � HYPERLINK "http://www.paisley.ac.uk/schoolsdepts/es/environment/index.asp" ��http://www.paisley.ac.uk/schoolsdepts/es/environment/index.asp�








