British Geological Survey (BGS)

Decision support systems (DSS) for coastal vulnerability assesments

BGS employs DSSs, decision support tools (DST), Decision support indices (DSI) and other outputs to
address coastal vulnerability, with a strong focus on innovative projects like the Coastal Digital Twin. This
initiative, part of the ESA Destination Earth program (2024-2026), aims at creating a highly accurate
digital replica of Earth to simulate coastal processes and support decision-making for climate change
adaptation, disaster preparedness, and environmental conservation.

Key DSTs include standard geospatial platforms (e.g., GIS), bespoke scripts (ODSAS, CliffMetrics,
CoastalME), GroundHog Desktop software, the European Ground Motion Service (EGMS), Copernicus
Data Ecosystem, and programs like the Open Clouds for Research Environments to enable the public
private partnership (e.g. DiGBCoast dataset).

BGS started using indices (e.g. CVI) and then moved to a database (GeoCoast) as this was found more
useful by stakeholders (Jenkins et al., 2016; British Geological Survey, 2022). GeoCoast Premium provides
a range of geological and geomorphological properties that influence coastal vulnerability. They are
provided as attributed 50 m grid cells around the coastline of Great Britain. A detailed suite of statistical
data based on the underlying datasets is also provided. In addition, there is a tool to compare or share
best practise at a regional scale and streamline the consideration of multiple underlying datasets through
a simple, high-level scheme, presented as domains. Other outputs include software tools like the Coastal
Modelling Environment software which enables dynamic modelling of coastal and nearshore landscapes
under different climate and human intervention scenarios (Payo et al., 2017; Torrecillas et al., 2024). BGS
also extracts metrics of ground motion from the EGMS, classifying the InSAR time series according to its
pattern (non-linear or seasonal) over time.

For further information on the different approaches see Gémez-Pazo et al. (2022), Payo et al. (2018), Payo
et al. (2024a) and Payo et al. (2024b). Input parameters mentioned in the figure may comprise multiple
sub-parameters. For more information on the input parameters see Larsen et al. (2025; Table 1, p 17).
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INPUT PARAMETERS DECISION SUPPORT TOOLS

GIS
Matlab, Python, C++ scripts
GroundHog Desktop Software
Copernicus Data Ecosystem

European Ground Motion Service

Metocean

Relative sea level

Bespoke
scripts

Sediment composition
Topography / Bathymetry

Subsidence

Coastal protection vl CoastalME DiGBCoast
GeoCoast ODSAS
CliffMetrics
Seasonal trend decomposition
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