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Outline of the proposed research area
Many nation states are expanding development in oceans and coasts. Such development is often justified under the rhetoric of ‘blue growth’ but gives rise to impacts on the environment, ecology and heritage. Understanding whether these developments are justified or produce net benefits for coastal communities involves an assessment of their sustainability. One of the most politically contentious issues concerns visual impact from the increasing industrialisation and footprint of human activity in the seas, such that their ‘wild’ and undeveloped character is lost.  Seascape character, derived from the interaction between sea and land, provides an important metric of change to make this assessment.
Project level methodologies have been developed to assess the visual impacts of individual developments (Lovett et al. 2016), Seascape character methodologies have been developed to consider the sensitivity of marine areas (MMO, 2019; O’Higgins et al. 2018). However, questions remain about the validity of these approaches, and they are often uncritically taken up in professional practice. Further they do not consider cumulative impacts of these developments across regional sea areas. The visualisation of underwater seascapes through seabed or water column developments also remains under-developed (Portmann et al. 2015). Given drivers to decarbonise the economy, offshore windfarm development will continue to expand dramatically and there is thus an urgent need to improve the forms of sustainability assessment deployed.
Undertaking such assessments comes with a range of computational challenges: some parts of the ocean are data poor entailing the use of proxy data with questionable assumptions. Some marine data sets are very large often consisting of millions of data points, making processing and analysis of such data challenging from a computational perspective. Data collection based on the Earth’s surface is sufficiently advanced enough when viewing satellite data, but current spatial analysis algorithms to interpret this data are not yet at the same level (Openshaw and Chamberlain, 2022). This research project will improve and develop well justified, tested and evaluated approaches to overcome these gaps, drawing on community interaction (Newell et al. 2017) and secondary spatial analysis. The output will be to create a seascape characterisation that can be used for future planning of the ocean.
The research will be interdisciplinary, requiring an understanding of how to spatially represent fundamental ecological and physical processes in GIS, as well as an understanding of the different socio-economic uses of the marine environment and how sustainability assessment is conducted in professional practice.
Objectives 
· Critically review approaches taken for visual impact assessment in the marine environment and efficiency of the algorithms used for viewshed analysis.
· Determine the key factors which should be considered for spatial analysis of visual impact and explore computationally efficient and effective methods for improving GI science methodologies for seascape characterisation.
· Collate data to enable spatial analysis of visual impacts of major developments over large sea areas corresponding to a nation state jurisdiction. Calibrate the model outputs across a range of stakeholders. Validate this method by application in a second marine setting.
· Evaluate the implications of the novel technique developed for impact assessment and seascape characterisation.
Methodologies
The research will involve a combination of GI Science and marine social science, merging both secondary and primary data using open-source software. Several secondary data sets will be combined and interpreted to create a seascape character output. Primary data collection which will confirm or reassess the outputs. The secondary data analysis will be conducted using QGIS for a visibility analysis to develop a reliable and realistic viewshed model. Primary data will be collected from by the researcher hosting workshops with members of the marine community, using the QField application which adds a spatial dimension that traditional questionnaires are lacking (Ballatore et al. 2018) to enable professional stakeholder validation.
Project Timeline
The project will provide an opportunity for the student to contribute to teaching in SGSD, including demonstrating and tutoring for GIS and other courses, providing an opportunity to upskill in a range of GI science techniques and develop a teaching portfolio.
Year 1
Literature review of visual impact assessment and seascape characterisation methodologies; evaluation of viewshed analysis algorithms in GIS software; download and collation of source marine environmental data.
Year 2
Review of factors for visual impact assessment. Development of improved approach for visual impact assessment in marine settings (coastal nation case study). Calibration of approach, testing fitness for purpose for sustainability appraisals across a range of audiences (workshop 1). Validation of approach using workshop 2 and questionnaire survey.

Year 3
Writing of thesis; development of publications to disseminate findings; Policy brief to government agencies; oral defence; exploration of follow-on project proposals.
Training and Skills
The student will receive training in GI science as part of the BEGIN institute, and social science methodologies as applied to marine environments as part of the MACE research team.
The PhD Candidate would benefit from specific competencies, knowledge and experience in the areas of:
· Competence in spatial data analysis using QGIS
· Knowledge of the characteristics of ocean and relevant global datasets, and of knowledge elicitation techniques.
· Experience of managing interactive workshops with marine professional stakeholders
Candidates are invited to reflect on the core questions driving the project and contact supervisors to discuss these.
A breakdown and justification of the requested RTSG
Year 1: Attendance at UK Coastal Futures national practitioner conference London £450
Year 2: Costs for 2 Workshops (Scotland) Room hire, refreshments (Delegates x24) £750
Year 3: Attendance at GISRUK £500. 
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