
Table M8  Changes in wind characteristics  

 

Table M8 highlights measures that can be used to deal with changes in wind speed/strength, direction, or duration affecting infrastructure or operations.  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 

 
Strengthen, raise or otherwise retrofit existing protective 
infrastructure  
 
Construct new wind breaks or protective infrastructure using 
nature based solutions where practicable   
 
Reinforce protection for key assets potentially affected by wind 
pressure 
 
Install new or strengthen storm-pin or tie-down points, especially 
for cranes; also braking systems  
 
Modify design of structures (e.g. cranes) to reduce vulnerability  
 
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 
 
Relocate vulnerable assets 
 
Use demountable equipment that can be removed/stored when 
a warning is received  
 
Widen, dredge or enlarge waterway to facilitate continued use 
 
Review or upgrade River Information Systems (RIS) or vessel 
traffic services (VTS) 
 
Review and revise anchorage arrangements; consider re-siting 
 
Install multi-modal cranes and other equipment for use when 
wind conditions preclude river use 
 

 
Improve (or instigate) monitoring and record keeping on 
location-specific wind-related metrics 
 
Install anemometers; develop or improve warning systems 
 
Review susceptibility of existing infrastructure, assets and 
operations including the effects of windage on vessels, use of tugs 
 
Relocate or modify vulnerable operations and activities  
 
Develop new operational protocols or codes of practice e.g. use 
of tie-downs; stacking or lashing of containers; tug use; vessel 
movement; bunkering; recreational use; mooring monitoring 
during high winds 
 
Raise awareness or provide associated training  
 
Consider alternative pilot boarding locations, procedures; review 
mooring plans for high wind conditions; practice for high wind 
conditions in mooring simulators  
 
Use adaptive management concept to improve flexibility in 
scheduling and working arrangements (staffing rotas, berthing, 
boarding, bunkering) 
 
Provide accommodation and transport for personnel to use 
during an incident 
 
Temporary or permanent zoning or restrictions on (non-
essential; recreational) use 
 
Introduce diversions, one-way systems, or temporary closures of 
port or waterway 
 
Exploit interconnectivity and intermodality options to maintain 
business continuity 
 

 
Use byelaws, zoning or local regulation to reduce risks in multi-
use locations e.g. permanent or weather-related zoning to 
separate commercial from recreational navigation traffic or a ban 
on recreational use if a pre-determined threshold is exceeded 
 
Provide grants / financial incentives to encourage investment in 
resilient infrastructure  
 
Review or revise relevant design codes, standards or 
operational parameters, including for vessel stability, windage 
 
Implement a build-back-better policy  
 
Implement temporary speed limits  
 
Introduce penalties for non-compliance with standards, speed 
limits, etc.  
 
 
 
 

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 
 

 
Improve (or instigate) data management; consider cyber-security 
issues  
 

 
Encourage relocation out of high risk areas  
 
Promote reduced insurance premiums if improved resilience is 
demonstrated 



Promote flexibility and adaptive management in infrastructure 
design, using appropriate methods 
  
 

Provide training to ensure importance of redundancy is properly 
understood and adaptive capacity is exploited  
 
Prepare and raise awareness of contingency, emergency or 
disaster response plans 
 
Prepare and regularly review warning systems 
 
Provide training in applying new tools, codes of practice, 
procedures or protocols  
 
Research and develop novel tools and methods 
 
Facilitate technology transfer  
 

 
Improve legal protection for vulnerable habitats with risk 
reduction role (e.g. absorbing wave energy, providing erosion 
protection) 
 
Review and revise relevant standards, specifications or 
guidelines  
 

 
 
 
 
 
  




