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Seabed  conditions  introduce  significant  uncertainty  into  the  design  and  reliability
assessment  of  anchor  systems  for  floating  offshore  wind.  In  such  environments,
performance assurance relies on robust methodologies for integrating site data, evaluating
geohazard  exposure,  and  validating  anchor  behavior  under  variable  soil  and  loading
conditions. Establishing confidence early in the design process is essential for reducing
project  risk  and  supporting  reliable  mooring  performance  throughout  a  structure’s
operational life.

This  work  presents  a  data‑driven  Multi‑Criteria  Decision  Analysis  (MCDA)  framework
developed to enhance confidence in preliminary anchor typology selection by systematically
incorporating  available  geophysical,  geological,  and  geotechnical  datasets  into  an
integrated  ground  model.  The  framework  applies  structured  scoring  and  weighting  to
parameters  such  as  surficial  soil  variability,  mobility  processes,  seabed  obstacles,
installation feasibility, and preliminary mooring load assessments. By tracking uncertainty
within each criterion and explicitly linking dataset quality to confidence levels, the approach
supports  transparent  evidence‑based  decision  making  aligned  with  emerging  sector
expectations  for  validation  and  performance  assurance.

Application of the method for a theoretical floating offshore platform demonstrates how
early synthesis of heterogeneous datasets, combined with preliminary numerical mooring
assessments, strengthens the discrimination between feasible anchor types and reduces
ambiguity  in  expected  performance.  The  results  emphasize  the  value  of  standardized
evaluation  workflows,  traceable  scoring  logic,  and  data‑quality  screening  in  meeting
reliability targets. Additionally, the framework identifies data gaps and zones of elevated
geotechnical  or  installation  risk,  offering  a  structured  basis  for  optimizing  ground
investigation strategies, guiding the selection of appropriate testing methodologies, and
supporting hazard identification for risk management. By embedding uncertainty tracking,
cross‑disciplinary data integration,  and transparent  risk‑based evaluation,  the proposed
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approach strengthens the reliability of early anchor‑design decisions. This contributes to
improved  confidence  in  system  performance  and  supports  alignment  with  industry
expectations  for  robust  data  use,  validation  practices,  and  risk‑mitigation  planning.


