Institut Royal des Sciences Naturelles de Belgique
(RBINS-GSB)

Decision support systems (DSS) for offshore windfarm siting

For the evaluation of coastal and offshore geological resources in the Belgian part of the North Sea,
RBINS-GSB uses a DSS that builds upon a subsurface voxel model (200mx200mx1m of the upper 65m
below seabed; Hademenos et al., 2019) comprising lithology, lithostratigraphy and sediment composition
(TILES DSS, Van Lancker et al., 2019). The TILES DSS incorporates multiple IT components to support data
integration from multiple databases and other data sources and comprises both a DST and a visualisation
tool (De Tré et al., 2018). These tools are essential for understanding geological risks and informing marine
spatial planning (MSP). The system also includes methods for evaluating uncertainty in geological data by
providing confidence scores to help users assess the reliability of the information, as described by Kint et
al. (2021).

Geographic Multi-Criteria Decision Making (MCDM) tools were employed to query the voxel models. The
tools created suitability models that help decision-makers evaluate different scenarios. The MCDM
approach involves an Extract, Transform, and Load (ETL) process to integrate data from multiple sources,
ensuring that the system provides accurate and up-to-date information (De Tré et al., 2018). Kint et al.
(2021) highlighted the importance of standardising lithological data to improve the quality and reliability
of the outputs.

The output of the DSS are 3D suitability models that aggregate suitability degrees of individual geological
parameters, such as lithology, bathymetry, and sediment composition.

The DSS and DST applications are evaluated based on several criteria, including ease of use, accuracy, and
adaptability. Additionally, RBINS-GSB has explored the use of Bayesian Networks to incorporate
probabilistic reasoning into offshore windfarm siting, as discussed by De Mol et al. (2019).

Input parameters mentioned in the figure may comprise multiple sub-parameters. For more information
on the input parameters see Larsen et al. (2025; Table 3, p 27).
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