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Dikes 

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

Description 

The primary function of dikes is to protect low-lying, coastal areas from sea inundation under extreme 

conditions (Pilarczyk 1998a). Dikes have a high volume that helps to resist water pressure, sloping sides 

to reduce wave loadings, and crest at heights sufficient to prevent overtopping by floodwaters. Dikes 

are made predominantly from earth, and consist of a sand core, watertight outer protection layer, toe 

protection and a drainage channel.  

Dikes are widely used to protect low-lying coastal areas and play a critical role in preventing inundation 

of large land areas. However, they are not intended to preserve adjoining unprotected beaches or those 

in front of the structure. 

Implementation 

Dikes provide a high degree of protection against flooding in low-lying coastal areas.  They often are the 

cheapest hard defence option when coastal land value is low (Brampton 2002). The Dutch commonly 

employ dikes, and use the following design guidelines: 

- Sloped seaward face at a gradient of between 1:3 to 1:6 – this can reduce wave loadings 
- Sloped landward face at a gradient of between 1:2 to 1:3 – this minimises land usage and 

maximises stability 
- Impermeable cover layer – this is usually composed of clay but is sometimes supplemented 

by asphalt 
- Toe protection – used as supplemental armour for the beach and prevents waves from 

scouring and undercutting the structure (Pilarczyk 1998b) 
- The core is usually composed of sand to ensure that water that does enter can drain. The 

core provides support for the cover layer and gives the structure sufficient volume and 
weight to resist high water pressure (Barends 2003) 

- A drainage channel allows any water that does enter the structure to drain, therefore 
ensuring it is not weakened by saturation (Barends 2003) 

 

Environmental Benefits 

- Prevents low-lying coastal areas from being inundated periodically or permanently, thereby reducing 

negative effects on ecosystems, groundwater, etc. 

- Protects farmland from soil salinization during extreme flood events. 

 

Socioeconomic Benefits 

- Serves as possibly the only protection option where low-lying high value coastal land cannot be 

surrendered partly to the sea under a managed realignment policy.  

- Provides very high levels of protection against coastal flooding if designed properly. This can enable 

significant development to take place behind them, even if the land is low-lying. 

- Benefits from extensive historical design experience as they have been widely used for flood defence in 

the Netherlands over the past several hundred years.   
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Opportunities and Barriers 

Opportunities: 

- Dikes are often the cheapest hard defence measure when coastal land value is low (Brampton 

2002) 

- They are a tried-and-tested method of coastal protection. Design principles and construction 

methods are well known and publicised 

- They can be implemented in conjunction with other erosion and flood protection measures, 

such as beach nourishment and managed realignment. This can address their negative impacts 

and help realise the full benefits associated with each measure 

Barriers: 

- They require high volumes to resist high water pressures on their seaward faces (Barends 

2003).  As a result, they require large quantities of building materials, including sand, clay and 

asphalt, which can be costly 

- Their shallow slopes give them large footprints – their construction requires large areas of 

potentially costly land 

- They permanently fix the coastline position, thereby preventing natural coastal dynamics and 

changing the coast’s natural appearance 

- As they are often designed to protect extensive areas of low-lying land, catastrophic failure 

caused by poor design can threaten human lives and property 

 
Implementation considerations* 

Technological maturity:   3-5 

Initial investment:   3-4 

Operational costs:   2-4 

Implementation timeframe:  2-4 

 

* 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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