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Storm surge barriers/closure dams 

Challenge: Sea level rise Adaptation response: Built infrastructure for shoreline protection 

Description 

Storm surge barriers and closure dams are hard engineered structures with the primary function of 

preventing coastal flooding. Their secondary role is to shorten the required length of defences behind 

the barrier. This reduces defence failure risks, as well as additional defence cost risks.  Storm surge 

barriers are movable or fixed barriers or gates that are closed to prevent flooding when an extreme 

water level is forecast. Closure dams are fixed structures that permanently close off a river mouth or 

estuary. These and other fixed barriers discharge water through, or pump it over, the barrier (IOC 2009). 

Storm surge barriers and closure dams are large-scale coastal defence projects capable of protecting 

tidal inlets, rivers and estuaries from occasional storm surge events (UNFCCC 1999). They provide a 

physical barrier that prevents storm surges travelling upstream. The two solutions are most frequently 

applied at narrow tidal inlets, where less structure length is required and defences behind the barrier 

can be reduced in height or length. While there are clear differences between storm surge barriers and 

closure dams, the coastal defence purpose of the structures is the same: to prevent extreme water 

levels penetrating an estuary. Storm surge barriers and closure dams are often integrated into larger 

overall flood prevention systems. 

Implementation 

Storm surge barriers most commonly consist of a physical, movable barrier across the mouth of a tidal 

inlet or estuary. A number of these have been installed in the past few decades, for example, the 

Thames Barrier in London, the Maeslantkering Barrier in Rotterdam and the St. Petersburg Flood 

Protection Barrier. The MOSE barrier in Venice is scheduled for completion in 2018. Although each of 

these projects has roughly the same objective, their design varies significantly. However, most movable 

barriers require the simultaneous implementation of a flood warning system to allow them to be moved 

into position before a storm surge arrives. 

Fixed barriers and closure dams are lower-tech options that may be more appropriate in developing 

countries. They are non-movable barriers across tidal inlets or estuaries and are constructed through 

gradual or sudden closure of an inlet.  

Environmental Benefits 

- Provides a flexible way to maintain most of the natural tidal and estuarine dynamics while still 

providing very solid and reliable flood protection (storm surge barriers).  

- Provides additional services such as recreation, and amenity and water supply, when appropriately 

designed.  

- Offers the additional benefit of enhancing a lagoon’s natural capacity to clean itself (if more than one 

flexible inlet barrier is constructed, as in Venice). This is achieved by independently opening and closing 

selected barriers, depending on wind direction. Closing barriers enhances the ability of the wind to drive 

water out of the lagoon, therefore increasing its turnover and dispersing pollutants. 
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Socioeconomic Benefits 

- Provides a high degree of protection against coastal flooding by preventing storm surges from entering 

low-lying estuarine areas. Although permanently closing off the estuary mouth using a closure dam 

would achieve the same outcome, the use of a movable barrier allows waterways to remain open during 

normal conditions. This can be beneficial to trade if the estuary also acts as a trading port. It is also 

valuable for estuarine species reliant on brackish water conditions. 

Opportunities and Barriers 

Opportunities: 

- Reduces extreme water levels in the area behind the barrier, if closed in a timely fashion. This 

may also strengthen existing defences behind the barrier (Hillen et al. 2010) 

- Reducing extreme water levels inside of the barrier can help shorten the length of a coastal 

flood defence system (Hillen et al. 2010) 

Barriers: 

- Storm surge barriers have high capital and maintenance costs.  They are advanced engineering 

structures and significant investments are required to construct and continually maintain them  

- Both storm surge barriers and closure dams have the potential to cause flooding on the 

barrier’s landward side when river levels are high and, in the case of movable barriers, if they 

remain closed for an extended period. However, if closure dams are designed to cope with 

extreme river discharges, they should be able to address this.   For movable barriers, maximum 

closure duration studies can also help address this problem 

- Both storm surge barriers and closure dams have the capacity to change the chemical, physical 

and biological properties of estuarine systems by altering inflows and outflows of water 

(Elgershuizen 1981). 

 
Implementation considerations* 

Technological maturity:   2-4 

Initial investment:   3-5 

Operational costs:   3-5 

Implementation timeframe:  3-5 

 

* This adaptation technology brief includes a general assessment of four dimensions relating to implementation of the 

technology. It represents an indicative assessment scale of 1-5 as follows: 

Technological maturity: 1 - in early stages of research and development, to 5 – fully mature and widely used 

Initial investment: 1 – very low cost, to 5 – very high cost investment needed to implement technology 

Operational costs: 1 – very low/no cost, to 5 – very high costs of operation and maintenance 

Implementation timeframe: 1 – very quick to implement and reach desired capacity, to 5 – significant time investments needed 

to establish and/or reach full capacity 

This assessment is to be used as an indication only and is to be seen as relative to the other technologies included in this guide. 

More specific costs and timelines are to be identified as relevant for the specific technology and geography. 
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