
Table M2  Flooding due to overtopping 

 

Table M2 highlights measures that can be used to deal with more frequent flooding of operational areas due to overtopping (fluvial flooding).  Most measures 

are also relevant to more frequent or extreme coastal or estuarine flooding, for example associated with sea level rise or storm surge.  Note that these measures 

are not discrete: they are often explored simultaneously or implemented in-combination. 
 

Physical measures 
Structures; systems; technologies; services 

Social measures 
People; behaviour; operations; information 

Institutional measures 
Governance; economics; regulation; policy 

 
Ensure timely maintenance dredging of ports and inland 
waterways to maintain conveyance capacity 
 
Temporarily or permanently raise, strengthen or retrofit existing 
flood defences, quays, etc.   
 
Reinforce structures such as revetments, wave dissipating block 
and parapets 
 
Reinforce facilities, protection barriers, yard furniture, etc. near 
the base of key assets 
 
Raise aprons and breakwaters to protect against inundation and 
wave overtopping 
 
Steepen apron gradients to accelerate drainage 
 
Raise bridges, decking, jetties, revetments, dams, spillways, 
superstructure, etc. 
 
Assess and if required increase number and strength of 
bollards/quays and mooring lines  
 
Introduce new mooring technology e.g. vacuum mooring 
systems 
 
Assess tug and tug towing strength so that it is sufficient for 
increasing vessel size 
 
Deck design with relief slots; drain holes, valves; wave walls 
 
Improve resilience and reduce flood risk by promoting nature 
based solutions (Working with Nature, beach nourishment, living 
shorelines) 
 
Bund or raise critical assets (e.g. back-up generators, pump-
house); install water splash or scour protection  
 
Relocate, or raise elevation of, access roads, storage facilities 
 
Relocate critical assets to elevated platforms; upper floors / 
mezzanine; out of flood risk area 

 
Improve (or instigate) monitoring and record keeping on 
location-specific overtopping-related metrics, including area 
affected 
 
Use monitoring outcomes, including topographic and pre- and 
post-flood hydrographic surveys to characterise flood risk 
 
Prepare, review and regularly update flood risk maps and flood 
response plan; raise user awareness 
 
Provide or improve forecasting and flood warning systems  
 
Develop and raise awareness of new operational protocols for 
flood response e.g. preparation, evacuation, monitoring of 
moorings   
 
Optimise locations used for operations such as cargo handling 
to mitigate loss of materials and equipment  
 
Flexibility in staffing rotas to respond to climate-related events 
 
Provide accommodation and transport for personnel to use 
during an incident 
 
Provide training in use of demountable defences, placing 
sandbags, raising assets, etc.  
 
Review stacking procedures e.g. use empty container or install 
permanent shelving at stack base  
 
Review port traffic management plan if flooding affects access; 
identify and implement diversions/detours; prepare and use 
signage 
 
Temporarily or permanently restrict sensitive activities in flood-
prone areas  
 
Research and development into novel flood-proofing methods 
 
 

 
Mapping and zoning to identify water retention areas; link to land 
use policy 
 
Collaborate with stakeholders including utilities, services, other 
transport modes on flood risk management planning to protect 
business continuity 
 
Provide, secure, and coordinate alternative transport routes and 
logistics to access port or facilities 
 
Provide grants / financial incentives to encourage investment in 
resilient infrastructure including nature-based drainage, storage 
or resilience solutions  
 
Build-back-better policy  
 
Reduce insurance premiums if improved resilience is 
demonstrated  
 
Improve legal protection for vulnerable habitats with flood risk 
reduction role (e.g. absorbing wave energy, providing erosion 
protection) 
 
Review and revise relevant standards, specifications or 
guidelines  
 
Require the preparation of flood risk management plans 
 
Introduce penalties for non-compliance with standards or 
requirements 
 
Be aware of and support initiatives to identify and track 
emergency towing vessels 
 
 



 
Ensure effective maintenance of existing drainage system; 
manage run-off rates 
 
Ensure adequate supply of sandbags; bricks/pallets for temporary 
raising, etc. 
 
Acquire and install, or hire (more powerful) pumps; demountable 
flood defences 
 
Install and maintain sustainable drainage systems, gullies, flood 
conveyance infrastructure; make space for (temporary) water 
storage within port or waterway estate 
 
Install flood-proofing measures (e.g. barriers, gates, shutters, 
electricity supply modification) 
 
Investigate upstream flood diversion or storage options 
 
Explore opportunities for floating infrastructure 
 

Some of the following generic good practice adaptation and resilience measures might also be considered as additional or alternative options: 

 
Focus on maintenance to maximise resilience and improve 
adaptive capacity 
 
Promote flexibility and adaptive management in infrastructure 
design, using appropriate methods 
  
 

 
Improve (or instigate) data management; consider cyber-security 
issues  
 
Introduce and implement adaptive management procedures; 
plan operations or working arrangements based on monitoring 
outputs  
 
Provide training to ensure importance of redundancy is properly 
understood and adaptive capacity is exploited  
 
Modify working practices to accommodate change 
 
Prepare and raise awareness of contingency, emergency or 
disaster response plans 
 
Provide training in applying new tools, codes of practice, 
procedures or protocols  
 
Research and develop novel tools and methods 
 
Facilitate technology transfer  
 

 
Encourage relocation out of high risk areas  
 
 

 
  


