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1 INTRODUCTION & SCOPE OF WORK 
 
Flooding, overtopping, and damage have important implications for operations, supply chains, 
and regional economies. Ports are particularly vulnerable due to their combination of fixed 
coastal assets, transport links, and interdependent operational systems. Historical events 
demonstrate the scale of these risks, while future sea-level rise is expected to amplify the 
frequency and consequences of extreme coastal flooding (Elneel et al., 2023; Monioudi et al., 
2025; Verschuur et al., 2023). There is therefore a need for infrastructure-level assessments 
that distinguish among asset types and support risk-informed adaptation planning. This 
extended abstract presents an application to Portsmouth Port, a low-lying coastal hub on the 
southern coast of the United Kingdom supporting commuter traffic, naval activity, and 
commercial shipping (Apostolakis et al., 2015). The study estimates potential repair costs for 
representative port assets under extreme tidal flooding and long-term sea-level rise scenarios. 
The analysis focuses on selected infrastructure assets, while recognising the potential for 
cascading disruption across interconnected port operations (Odeyemi et al., 2023). 
 
2 METHODOLOGY 
 
The assessment combines hazard analysis, exposure mapping, vulnerability characterisation, 
and economic evaluation. Hazard scenarios include extreme tidal flooding events with 1-in-20-
year and 1-in-1000-year return periods, derived from Portsmouth-specific water-level 
estimates (Atkins, 2007), together with sea-level rise projections under RCP 4.5 and RCP 8.5 
from UKCP18 (2018). Sea-level rise projections were combined with extreme tidal water levels 
to derive future flood levels. Exposure mapping and analysis were carried out using GIS-based 
tools and open-access spatial and elevation data, with asset location, extent, and general 
structural characteristics used to estimate flood exposure. The assessed asset portfolio 
includes operational, coastal, and transport-related infrastructure, with the ship repair 
structure (128,062 m²) and crane/container stacking area (121,862 m²) representing the 
largest exposed assets. Vulnerability was represented through published depth–damage 
relationships for different infrastructure classes, allowing inundation depth to be translated into 
expected damage levels (Habermann and Hedel, 2018). Repair costs were then estimated by 
linking inundation depth, damage factor, asset area, and representative unit cost values 
(Figure 1b). This enabled comparison of repair-cost trajectories across the selected port assets 
under both tidal and climate-change scenarios. 
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Figure 1. Synthesis of the study: (a) Portsmouth Port and key infrastructure assets, (b) methodological 
workflow linking hazard scenarios, GIS-based exposure mapping and analysis, depth–damage 

vulnerability modelling, and scenario-based loss estimation for port infrastructure, (c) projected sea-level 
rise under RCP 4.5 and RCP 8.5, (d) flood damage functions for port infrastructure (Habermann and 

Hedel, 2018) and (e-g) projected repair costs for representative infrastructure under tidal flooding and 
sea-level rise scenarios. 
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A practical strength of the approach is that it can be implemented with accessible data and 
software, making it transferable to ports where detailed inventories are not readily available. 
Uncertainties remain regarding data resolution, asset condition and simplified representation of 
local protection measures. Despite the limitations, the method provides a transparent basis for 
screening-level assessment and prioritising assets for more detailed investigation. 
 
3 OUTCOMES 
 
Figure 1 presents the study area, methodological workflow, sea-level rise scenarios, and 
representative repair-cost results. Extreme tidal water levels increase from 2.8 to 4.0 m for 
the 1-in-20-year event and from 3.3 to 4.5 m for the 1-in-1000-year event, indicating 
progressively greater exposure over time. Repair costs increase across all infrastructure 
categories as water levels rise and flood exposure intensifies. In all cases, the 1-in-1000-year 
event produces higher losses than the 1-in-20-year event, while RCP 8.5 results in greater 
future repair costs than RCP 4.5, with the divergence becoming more pronounced towards the 
end of the century. The ship repair structure and crane/container stacking yard emerge as the 
most exposed assets due to their large spatial extent and operational importance, whereas 
railway and transport assets show lower absolute losses but remain critical due to potential 
disruption across port operations.  

Overall, the results highlight increasing economic risk and the potential for cascading impacts 
across interconnected infrastructure systems. The study demonstrates that accessible data and 
simplified methods can support screening-level assessment and prioritisation of assets for 
adaptation, particularly in data-constrained environments. From a practical perspective, 
adaptation planning should prioritise large, critical assets while accounting for indirect 
disruption. Measures such as elevating assets, improving drainage, integrating climate risk into 
maintenance, and adopting insurance mechanisms could reduce future losses. 
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