
concrete, and are often assisted by pumps to remove seepage. A few typical

design cross-sections are shown in Fig. 6.5. Although costly to construct and

maintain, dikes are the only means of totally preventing shoreline retreat

(both inundation and wave-induced) due to a rise in relative sea level. They

"modify" shoreline response essentially by creating a new shoreline at the

structure location, and have been successful in many places throughout the

world, more notably the Netherlands. If long-term sea level rise is

significant, dikes may be the only workable means of protecting coastal

cities.

The effect of sea level rise on existing dikes and the design of new ones

is manifested predominatly in the required crest elevation of the structure.

This is the elevation that prevents significant overtopping during the design

storm. Crest elevation in turn determines the cross-sectional area of the

structure and the volume requirements for material. A crude relationship is

that the height increases directly with the rise in sea level and area

increases with the square of the increase in sea level. More precise

estimates depend on the actual design cross-section. The major sea level

related question confronted in the design of new dikes and levees is whether

to include projected long-term estimates or not. Answers depend on the site

specific estimate of the rate of sea level rise, the type and method of

construction to be used, the expected lifespan of the structure, and the

expected frequency of maintenance. In regions where relative sea level is

rising rapidly due to ground subsidence or tectonics, a projected estimate of

suitable length (on the order of 10-50 years) may be most appropriate. "Hard"

structures such as dikes built with masonry, concrete, and rubble are usually

very expensive to maintain or improve, and should be designed using the

maximum long-term sea level estimate projected during the design life of the

structure. "Soft" structures built with sand or earth and armored with

vegetation usually require frequent (but relatively inexpensive) maintenance

and are more easily altered and improved. This permits raising of the crest

elevation in response to actual sea level rise, rather than designing for a

perhaps uncertain projection of sea level.

The best example of the use of dikes and levees to prevent coastal

flooding, and their interaction with long-term sea level rise, is the

Netherlands. Dikes have existed in the Netherlands since pre-Roman times and
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