BEACH EROSION AND ITS METHOD OF CONTROL
BACKGROUND

Beaches form the most active interface between land and sea. Basically sandy beaches are always in a state of flux since every wave lifts and moves quantities of sand to different locations. Waves approach from offshore finally breaking and surging up the foreshore. At the beach crest the beach form and profile flattens considerably forming a broad berm not usually reached by normal wave activity. The beach berm is often backed by a low scarp formed by storm waves, a second berm and eventually a bluff or dune.


BEACH FORM

A beach profile defines the shape, slope and area (volume) of a beach, and is primarily a product of the following general conditions:

1. Land incline- if low then a wide beach exists. If steep the note wind and wave energy is expended on to the upper areas of the beach and a narrow beach exists.

2. Wave action and wave energy- if the wave has low energy then the continued effect is to produce a narrow beach

3. Wind action and wave energy- if the prevailing wind is in one direction then the beach will orientate itself in the direction. If the wind varies in direction at different seasons the beach may shift due to the wave action and associated shift in wind direction

4. Bedrock and particle size- materials that form the beach are transported and affected by both wind and wave energy, and as the energy is dissipated the smaller the particle the further it travels. Particle size is important since it determines the water retention of the beach, a factor which is important in beach erosion.

CAUSES OF BEACH EROSION

At times of increased water levels or wave heights the sand above the low water mark is eroded, carried offshore and deposited in a bar. Eventually enough sand is collected to effectively decrease the depths and cause the storm waves to break further offshore. This reduces wave action on the beach and helps to reestablish equilibrium.

At open coast sites the process eventually reverses, and short period waves return the sand to the beach, after storms. At sheltered sites where no exposure to oceanic swells exist, the recovery does not occur and storm caused erosion becomes permanent.

Natural Causes

Wave action- the most obvious cause arising as a result of increased wave action and increased wave energy at the beach zone.

Littoral material supply- waves keep the littoral materials constantly moving downdrift. As long as equal quantities of material are transported from the updrift direction the shoreline remains stable. When the updrift supply exceeds that moving downdrift then beach material accumulates. However, when the updrift supply is deficient the shoreline retreats. Much of the littoral material supplied to shorelines results form updrift erosion. Therefore if large amounts of updrift shoreline are suddenly protected, material is lost to the littoral system. This decreases the supply to downdrift shores leading to erosion problems unless they are protected. This situation was common on the Barbados West Coast prior to the 1980s.

Wind- this is a problem where large volumes of sand may be transported by prevailing breezes to from dunes. This process is seldom found along the sheltered shorelines. San dunes on the East Coast of Barbados are largely influenced by wind.

Man Made

Around Barbados the principle cause of beach erosion is reef death arising as a result of nearshore pollution and physical clearing. The death of reef results in the expenditure of greater wave energy on the beach and therefore increased erosion.

In some areas along the coast the misuse of groynes can also contribute to the erosion problem. Generally groynes are found along coastlines where longshore currents are significant. Longshore currents run predominantly parallel to the shore and result in the constant transport of material along the beach.

With the construction of a poorly sited groyne, perpendicular to the beach, the longshore current is interrupted, deflecting the current around the groyne. This results in sand/beach accretion on the updrift side of the groyne. Past the tip of the groyne small eddy currents may form resulting sand removal from the downdrift side of the groyne. If wave energy is high, the overall net result may be that more sand is being removed than can be replaced thus leading to extensive large-scale erosion on the downdrift side.

EFFECTS OF EROSION

There are two obvious and noticeable effects of beach erosion:

i) the loss of previously available beach area, and

ii) the damage to beach property.

The latter is dependent on the extent of erosion and the location of beach property on the shoreline. A less apparent effect is the increase in sedimentation caused by erosion in adjoining areas probably in deeper waters parallel to the shore.

The overall result is that all possible effects of increasing and decreasing sediment movement by any action have to be carefully considered before corrective remedial measures are implemented.

Remedial measures to control beach erosion

There are three basic options for dealing with an erosion problem:

· take no action

· take passive action by relocating endangered structures

· take aggressive but positive action to halt the erosion via the use of structural and nonstructural techniques.

The latter option involves shoreline protection, intercepting or decreasing the wave energy offshore or strengthening earth sloes against sliding. The erosion control measures most commonly used around Barbados involve revetments and groynes. However, recent studies by the Coastal Zone Management Unit indicate a role for well-engineered submerged offshore breakwaters.

STRUCTURAL MODIFICATIONS TO GROYNES IN BARBADOS 

In recent times the groynes being built have been modified in many respects: -

i) reduced length and height;

ii) the use of boulders (rather than solid structures) so allowing some sand deposition and transport;

iii) a gradual slope of water so that at high tide the sand can still be transported over the groyne. The sloping groyne also reduces the backwash flow rate and wave energy of incoming waves;

iv) using groyne fields, especially in severely eroded areas, to allow for sand build-up along a stretch of beach, rather than in isolated areas.

MANAGEMENT STRATEGIES FOR BEACHES

Beaches, apart from their aesthetic and recreational qualities, are of vital importance to the coastal zone simply because they act as a buffer zone against erosion. They are several contributory factors which can influence beach erosion and the rate of erosion that can occur. To this end, the Eastern Caribbean Natural Areas Management Programme (ECNAMP) has suggested the following management strategies:

· regular, controlled beach profile surveying

· establish a minimum setback from the mean high water mark for construction

· assigning a competent authority to review all erosion control plans to assure that protection of one area does not result in damage to another

· prohibit sand removal from beaches

· provide proper solid waste disposal containers and adequate collection services in highly used areas

· ensure that vegetation or revegetation programmes are used and monitored to ensure that beach stability is maintained

· locating sewage outfall well beyond the nearshore zone.

SUMMARY

In Barbados, the principal causes of beach erosion are seasonal variation and the increase in wave energy acting on the beaches due to gradual reef death. For this reason there is a need for regular beach monitoring.

Beach profile measurements are routinely carried out by the Coastal Zone Management Unit. Beach profiling is a safety measure to monitor beach changes over time. In this way, comparisons can be made and identification of possible seasonal trends in erosion or more importantly, the effects of erosion operating on a beach, over a period of time can be monitored. Also with the introduction of remedial measures to prevent-reduce erosion, it is possible to see if the measures being implemented are being effective in their purpose. 

Finally, beach profile monitoring, the use of structural measures together with effective strategies are the most reasonable ways to combat erosion problems in a small island like Barbados, which depends heavily on its beach resources.
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