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Abstract 

The study sought to classify the coastline between Cape Coast and Sekondi and to evaluate the measures put 

in place to manage and control sea erosion. It involved field observation and community interactions. Satellite 

and photographic images were used to present the data with the help of Geographic Information System 

(GIS). It was observed that the central coastline is made of alternating sandy and rocky characteristics. The 

rocks around Cape Coast were mainly metamorphosed schist, originating from igneous and metamorphic 

outcrops. Those from Komenda to Sekondi were mostly Sekondi sandstone. In all, it can be said that about 40-

45% of the coastline under study that is, between Ekon and Sekondi, is rocky and mainly made up of granite 

and sandstone.  It was also revealed that both hard and soft structures have been used as sea defense 

mechanisms to manage and protect the shoreline. There is both governmental and community initiatives to 

ameliorate the dangers of coastal erosion. The paper therefore recommends that human activities that 

aggravate the natural causes of sea erosion should be stopped. Moreover, any attempt to control sea erosion 

should be done based on the nature of the coastline and also with the involvement of the local communities 

to ensure commitment and community ownership. 
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Introduction 

The coast is shaped by tectonic and structural features, the nature of the rock forming the coast are caused by 

depositional and erosive activity (geology.uprm.edu/Morelock/morphol 14/07/14). This means that the type of 

coast is determined by multiplicity of factors including tectonic, structural, erosion, accretion and to some 

extent and anthropogenic factors. According to the (USGS, 2004), diverse and complex natural processes 

continually change coasts physically, chemically, and biologically at scales that range from microscopic to 

global. Regional and local characteristics of coasts control the differing interactions and relative importance of 

these natural processes. USGS (2004) avers that human activity adds yet another dimension to coastal change 

by modifying and disturbing, both directly and indirectly, the coastal environments and the processes of 

change. 

Erosion leads to land loss while accretion leads to land gain. The dominance of erosion or accretion within a 

coastal environment will also depend on the strengths of the waves, orientation of the coast, nature of rocks 

along the coast and the extent of human activities among others. 

The total length of the Ghanaian coastline is about 600 km of which 280 km is made up of sandy beaches 

while the rest which constitutes about 53 percent is rocky (Dei, 1975, in Bird and Schwartz, 1985). The coastline 

thus represents about 7 percent of the land area. The coastal landmass and coastline along Cape Coast-

Sekondi may have gone through certain changes mainly caused by erosion and accretion. Due to the 

continuous activities of erosion and accretion, the coastal landmass may have been fluctuating. According to 

Oteng-Ababio, Owusu & Appeaning, (2011), these fluctuations are reflected in changes along the shoreline, 

changes in coastal land cover including features and landforms which make up the coastal landmass. Parts of 

the coastline in the study area have also been identified as having serious problems with coastal erosion 

(Aheto, Okyere, Mensah, Mensah, Aheto, & Agyarkwa 2010; Oteng-Ababio; Owusu & Appeaning, 2011).In 
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areas where erosion is very strong, the problem has persisted for a long time and become glaring to the 

extent that various efforts are being put in place to deal with the devastating effects of the sea (Boateng, 

2009). 

Sea defenses in the form of groins and rocks have been put in place to check sea erosion right from Cape 

Coast, through Elmina to Sekondi and beyond. It is interesting to note that, while erosion is taking place, 

sedimentation is also occurring.  At Ekon, Cape Coast and Ngyiresia, some of the local residents have devised 

their own means of dealing with the problem. Some have used sand bags; others use concrete walls while in 

some cases bamboo fences are used.This study aimed at classifying the central coastline from Cape Coast 

through Komenda to Sekondi using computer based simulation such as GIS, evaluate the strategies used to 

manage and protect the central coastline against sea erosion and make  policy recommendations. 

Review of related literature 

The concept of coastal morphological classification 

Coastal morphology is the study of natural processes ongoing at the shoreline and of the impact due to 

human interventions within the coastal zone.. The morphology of the coastline, whether it is sandy, rocky, and 

open, closed or any other type is determined by both natural and anthropogenic activities. Before the modern 

system of coastal classification began, there existed a large body of observational knowledge about the nature 

of coastlines in many parts of the world (Darlymple, Zaitlin and Boyd, 1992). 

Earlier classifications had either been based on a single factor or a combination of factors depending on the 

accepted dogmas of the time in which they were developed. For example, Johnson, (1919) proposed a 

classification based largely on tectonic activities. Valentin in 1952 brought a similar classification but added 

the concept of biological accretion and strong input by physical processes. Inman and Nordstram, (1971) 

contributed on the theme of tectonic controls. In like manner, Price (1955), Davis, (1964), Hayes, (1979) and 

Davis and Hayes, (1984) championed the importance of physical processes as major factors in the 

development of coastal landforms. These processes include wave energy, tidal range, sea-level stability, and 

the type and rate of materials supplied at the beach. 

Modern geologist, mostly in the 19the and 20th centuries described coastal landforms, examined their origin 

and developed as a function of geologic character, history, and dynamic processes and devised classification 

schemes to organize and refine their observations (Darlymple, Zaitlin and Boyd, 1992). Coastal classification 

scheme is either based on those directly affected by marine processes or by non-marine processes. Thus, 

possibly, the most widely used coastal classification scheme is the one introduced by Shepard in 1937 and 

modified in later years. Shepard’s classification divides the world’s coast into primary coast formed mostly by 

non-marine agents (terrestrial) and secondary coast shaped mainly by marine agents. Further subdivisions 

occur based on which of the agents, specifically and dominantly affected a particular coast. Thus most coast 

show only one dominant influence as the cause of their major characteristics (Shepard,  1973). 

Shepard (1973) thus combined the ideas of many earlier classifications into one that stresses the relative 

importance of geologic and marine processes. One advantage of Shepard’s classification is that it allows most 

of the world’s coast to be incorporated. From the above, it can be concluded that though anthropogenic 

factors influence the nature of the coast, primarily, the coast is either shaped by terrestrial or marine activity. 

In like manner, Waugh (1995) identified four main factors, namely marine, terrestrial, atmospheric and human 

that affects the coastal environment Figure 1. 
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Figure 1: Factors Affecting Coast. Source: Waugh, (1995). 

For the purpose of this study, the authors modified all the ideas espoused by the various authors and grouped 

them under natural and anthropogenic factors as the ones that influence the coast. 

 

 

 

 

 

Figure 2: Factors Influencing the Coastal Environment 

Source: Modified from Waugh, (1995). 

Both natural and anthropogenic or human factors operate to produce and regulate coastal processes and 

features and thus the coast can be classified on the basis of the activities that are carried out by human or 

natural activities, Figure 2. 
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Managing coastal erosion is a complex issue. This is because coastal erosion, sedimentation and beach loss 

can have complex effects on the composition and morphodynamics of the coastal zone. Due to the fact that 

the coastal zone is affected both negatively and positively by these activities, it is important to minimize, 

especially the negative effect. Deciding on the best management approach is not simple and there are many 

factors that can be taken into account such as those identified by Waugh (1995) that is, the main issue at 
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stake, the causes and effects, what should be done, technical viability of the strategy to the environment, cost 

and benefit, the effect of the proposed solution, those to be affected and those who will gain and those who 

will lose. 

These issues need to be analysed carefully regarding the decision to manage coastal erosion and its related 

issues.  For example, the cost of installing hard structures for coastal protection is very high while strong 

negative public reaction to rock emplacements along the coast often aggravates the problem (Bray et al., 

1995; Black, 1999; Clark, 1995; van der Weide, 2001). It thus has the tendency of becoming an issue of serious 

debate among stakeholders. To manage coastal erosion, it is important to understand both the spatial and 

temporal time scales as well as human activities along the coast. This is because the coast is influenced by 

both physical and human factors which have spatio-temporal dimensions. It therefore follows that much as 

coastal erosion in itself creates a lot of problems to coastal dwellers, finding appropriate management 

practices to control it is also problematic. 

There is a need to protect and control shoreline and sea erosion. This is because the coastal zone is home to 

millions of people. Property owners and coastal dwellers have made a lot of investment in these areas. The 

coastal zone is also the home of diverse flora and fauna. It is thus vital that residents and all stakeholders work 

to save the coastal zone. In protecting the shoreline and coastal zone, coastal dwellers need to understand 

that shorelines have been changing naturally over time as a result of the geologic processes that have 

controlled erosion and sedimentation for millions of years (Sea Grant, masgc.org assessed 20/03/2016). 

According to Sea Grant (2016) stated that, these processes are governed by climate, geology, ocean currents, 

water-body depths and wind. An effort to try to prevent or reduce coastal erosion comes at a cost to the 

nation and property owners as well as coastal ecosystem. Another problem is that the stabilization structure 

likely will not provide life-long success unless people can understand the big picture of the geology and 

topography of the coast and the many variables that shape the coastline (Sea Grant, 2016). 

If property is located where erosion is occurring, it must be protected from erosion. The current trend in most 

coastal regions is to build seawalls and other structures to protect coastal properties and the coastline as a 

whole. For example, in Mobile Bay alone in the Alabama and Mississippi coast in the US, more than 30% of the 

property owners have built some sort of hard structures for shoreline protection (Douglass & Pickel, 1999). 

Douglass and Pickel, (1999) go further to state that the current prediction is that within the next 5-10 years, 

50% of the bay will have some type of hard structural protection (Douglass & Pickel, 1999). Not only do hard 

structures reduce habitat through loss of the land and water interface, they reflect waves to areas that are not 

protected and scour the land underneath the seawall making the water body deeper and the edge steeper 

(Douglass & Pickel, 1999). Property owners need to be aware there are other structural alternatives that can 

address erosion and might be more economical, aesthetically pleasing and environmentally sound. 

Seawalls can be the best alternative in a medium to high-erosion settings, but in lower erosional 

environments, other soft or non-structural stabilization alternatives could be the most economical choice.   

Hybrid structures may be a good choice in medium wave environments. These structures combine vegetative 

planting and hard structural control such as rock sill or breakwaters. Non-structural alternatives such as a 

living shoreline created from vegetative plantings or combination of sea-grass and a rock sill,   can also be a 

very viable means of erosion control. Thus, in protecting shorelines and controlling sea erosion, soft as well as 

hard structures can be used. These are termed shoreline stabilization structures which include vegetative 

cover, soft, non-structural stabilization, shoreline revetment, offshore breakwaters, hybrid structures and 

groynes or groins among others. These are briefly discussed in the ensuing paragraphs. 

Vegetative cover is the planting of native wetland plants, sea-grasses and submerged aquatic plants. 

Vegetation holds soil in place with its roots, absorbs wave energy and filters water by collecting or storing 

sediment and absorbing pollutants. There are also soft, non-structural stabilization strategies at controlling sea 

erosion.  These include beach nourishment, fringe marsh creation, coir logs, organic matting, erosion control 
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blankets, geotubes, bioengineering and turbudity curtains. Non-structural alternatives create a natural buffer 

to protect shorelines from erosion by trapping sediments, which allows vegetation to grow. 

Shoreline revetment is also a strategy to control sea erosion. It is the use of rocks, coarse limestone, oyster 

shell, articulating concrete mats, gabions and other materials to protect the shoreline. This type of shore 

protection tends to lower the wave energy because it is constructed to meet a low-grade slope while using 

irregular-shaped stone or shell. There is also the use of offshore breakwaters. 

Breakwaters can be stone, concrete rubble, oyster shells, and attenuation devices or headland breakwaters 

placed offshore. Oyster shells or coarse limestone followed by an application of juvenile oyster spat is an 

example of living breakwater. Breakwaters buffer waves before they reach the shore, and sediments tend to 

settle in this zone to create a low-energy area with potential for marsh creation. Hybrid structures, on the 

other hand, include marsh fringe with groins, marsh fringe with sills or rocks positioned parallel to shore, 

marsh fringe with breakwaters and beach nourishment with breakwaters are hybrid structures for shoreline 

protection. Hybrid structures are used to restore, protect and create shoreline habitat while maintaining 

natural sedimentation and water change. 

Groins are also used to control sea erosion and protect shorelines. Groins are long, narrow walls or mounds of 

rock built perpendicular to the shoreline. They minimize transport of sand down a beachfront. Groins and 

jetties may accelerate or induce erosion problems on the adjacent shorelines. Areas down shore may be 

deprived of sediment, which may lead to scouring and erosion. There are also bulkheads made of walls built 

parallel to the shoreline. They are typically constructed of concrete, treated wood, steel, aluminum or PVC. 

Bulkheads or seawalls tend to alter or create a loss of natural habitat. These alterations affect water circulation 

patterns, increase suspended solids, create erosion and decrease the quantity of organic matter and biological 

organisms needed for the maintenance of wetlands. Erosion of adjacent areas may also occur because of 

reflection of wave energy. 

Shoreline Protection, Sea Defense and Erosion Projects in Ghana 

In Ghana, sea defenses using concrete groynes and other methods are in place at various locations along the 

coast of Ghana. Some of which have been discussed in this text can be found on the shores of Keta and its 

adjoining coastline as well as Teshie, Cape Coast to Elmina and Sekondi–Takoradi. These projects are mainly 

undertaken by the state to forestall the dangers of coastal erosion. 

The Keta and Ada Coastal Defense Projects are  the  most prominent of all sea defences in Ghana due to the 

fact that the most severe and internationally known areas noted for the problem of sea erosion in Ghana are 

located in the Volta estuary basin, at Keta and Ada (Ministry of Water Resources, Works and Housing, 2010). 

The Keta project involved an 85 million USD beach stabilization, reclamation, and flood control project 

required to restore and stabilize a severely eroded portion of the Ghana coastline (Baird, 2011).  According to 

the Great Lakes Dredge and Dock Company (2007), “the Keta project was performed to create a much-

widened stretch of reclaimed land and to put in place a protective revetment and groyne system that would 

prevent future inundation of inhabited areas by storm waters from the Gulf of Guinea in one direction or by 

flood waters in the Keta Lagoon from the other. The works also entailed the construction of a 9-km road”. 

The Ada Coastal Protection Works involving the construction of 15 groynes and other onshore works have 

been completed, while work is progressing steadily on the second phase. The second phase comprises mainly 

beach nourishment and protective barriers. The project is expected to reclaim 14.7 km stretch of coastal bed 

lost along the Atlantic Ocean in the Ada East District in the Greater Accra Region (Asare-Boadu, 2014). 

After the completion of the Keta Sea Defense Project and the near-implementation of the Ada Sea Defense 

Project for which financial support has already been obtained, the listed sea defense projects are among the 

government’s/Ministry of Water Resources, Works and Housing’s highest prioritized coastal erosion projects: 
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• New Takoradi Sea Defense Project – Western Region 

• Amanful Kumah Coastal Protection Works – Western Region 

• Axim Coastal Protection Works – Western Region 

• Cape Coast Coastal Protection Works – Central Region 

• Dixcove Coastal Protection Works – Western Region 

• Komenda Coastal Protection Works – Central Region 

• Nkontompo Coastal Protection Works (Phase 2) – Western Region 

(NBCC, n.d. http://www.nationalbcc.org/resources/contracting/1299-sea-defense) 

Apart from the national sea defense projects being undertaken by the government, there are also localised 

mitigating strategies which serve as stop gaps by the local residents along the coast Dadson (Unpublished). 

They range from sand bags, rock and concrete embankment to wooden and bamboo fences.  Sea defences in 

Ghana as already stated were necessitated by the devastating effects of the sea on coastal communities. For 

example, the Ada coastline was said to be disappearing at a rate of between 6-8 meters a year, which created 

a serious threat to the lives and livelihoods of the inhabitants. Many people living along the coastline were 

forced to evacuate their homes to safe places as the marauding sea waves approached (Asare-Boadu, 2014). 

According to the Ministry of Water Resources, Works and Housing, (2010) “about two thousand lives are 

feared to be in danger if nothing is done within three months to complete the Keta Sea Defense Wall Project. 

If the sea continues to rise to between 2 and 6 meters annually, residents in the coastal areas will be badly 

affected, in two to three years. Tidal waves had continually wreaked havoc on the township and its 

surrounding communities, submerging buildings and causing damage to properties. Coastal erosion has 

impacted negatively on the livelihoods of coastal communities in terms of fishing, salt production, tourism, 

destruction of properties and settlements; hence it is important for government to tackle the problem head on 

thus leading to the various sea defense projects along the length and breadth of the country’s coastline. 

Though sea defences are meant to solve the problems discussed above, they are also associated with certain 

problems. One of the problems likely to be created is that the natural input of sediment into the coastal 

system will be stopped. Sometimes too the energy of the waves is likely to be redirected to unprotected 

adjacent coastline. Thus, while that part of the coastline with sea defences may be protected, the nearby coast 

without any form of protection may continuously suffer from sea erosion. Though sea defences and other 

erosion mitigating strategies can create problems, to a large extent, they have proven to be effective in at 

least extending the duration of coastal destruction from erosion.  They are also constructed to reclaim land 

that had been inundated by the sea and also to arrest environmental deterioration as well as mitigating the 

negative social and economic consequences of the beach erosion. 

Sea defences are also meant to strengthen the economic and productive base of the areas through enhanced 

tourist, industrial, fishery and commercial activities. For example, the site engineer of the Phase 2 of Ada Sea 

Defense Project was reported to have said that “the defense wall serves other purposes. For instance, a 

reclaimed stable coastline and a beach for tourists is projected to be a source of tourist attraction. When 

completed, the project will also facilitate fishing and other commercial activities in the area. The Project will 

also lead to the stabilization of the coastline and the beaches to minimise the risk of flooding in the area” 

(Darfah-Frimpong, 2013).  One other benefit that may be direct or indirect is the generation of job 

opportunities during the implementation of such projects. For example, it was reported that the Ada Sea 

Defence Project was offering employment to skilled youth in the area. 

http://www.nationalbcc.org/resources/contracting/1299-sea-defense
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According to the project engineer, 260 of the employees were Ghanaians while 40 were expatriates (Asare-

Boadu, 2014). It can therefore be concluded that since the year 2000, there has been a serious commitment on 

the part of both the government and local communities to arrest the devastating effects of sea erosion. It can 

be seen right from the east coast of Aflao through Keta, Ada, Teshie, the central coastline to the west with 

prominent among them being the Keta and Ada projects.  These range from concrete walls and groynes on 

the part of the state to sand bags by the local residents. Much as the intention was to halt the devastating 

effect of the sea, sea defenses directly or indirectly are associated with other social and economic benefits. 

Materials and methods 

Three communities were purposively selected as study points based on the rate of erosion and the dangers 

that residence as well as marine resources were exposed to.. These are Ekon/Cape Coast, Komenda and 

Sekondi (see Figure 3). The main reason for selecting these communities was partly due to the fact that it was 

impossible to physically traverse the entire coastline, so these areas were used as check points.   The study 

involved the simulation of the central coastline into classes of either sandy or rocky using satellite images or 

aerial photographs. It also involved several visits to the study sites to observe and gather information on the 

nature of the coastline and the measurers being put in place to protect and manage the coastline in the face 

of sea erosion. Photographs were taken of both hard and soft structures put in place as mechanisms of sea 

defense. Geographic Information System was used to detect and classify the coastline mainly into sandy and 

rocky. There were also few interactions with some key informants in the three selected communities who were 

purposively selected. That is 5 key informants from the three study points who had lived in the community for 

the past 20 years were interviewed. 

Study site 

The study area covers the coastline between Cape Coast and Sekondi in the Central and Western regions of 

Ghana respectively, that is, from Ekon-Cape Coast through Komenda to Ngyiresia near Sekondi Fishing 

Harbour. 

The study area, which covers a distance of about 90 km, has been purposely selected because it is part of 

Ghana’s coastline where sea erosion is reported to be very severe (Dei, 1975; Aheto, Okyere, Mensah, Mensah, 

Aheto, & Agyarkwa 2010; Oteng-Ababio, Owusu & Appeaning, 2011). 

This area also has peculiar landforms which have been produced by a combination of sea action and sub-

aerial geomorphic agents and processes. The area lies within Longitudes 1º200’W and 1º400’W and latitudes 

5º00’N and 5º100’N.  Figure 3 is a map covering the study area. 

Climate 

The area lies within the dry equatorial climate of Ghana with an average annual rainfall of less than 1000 mm 

though rainfall increases towards the Western Region. The major rainy season is from April to June while the 

minor season is from September to October. The period from November to March is relatively dry. The dry 

season is not well marked due to the dominance of the Tropical Maritime air masses. As a result, relative 

humidity does not fall drastically and thus ranges between 75% in the wet season and 60% in the dry season 

(Dadson, 2008, 2016). Temperatures are high in the hottest month, which is March, about 30ºC and about 

26ºC in August, the coldest month. 
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Figure 3: Coastal Stretch from Cape Coast to Sekondi showing the sample points. 

Source: Cartography and GIS Laboratory of the University of Cape Coast, (2017) 

Results and Discussions 

Classification of the central coastline 

The coastline under study, like any other coastline was classified based on geology and geomorphic features. 

Two main types of coastlines were identified that is sandy beach/coast and rocky beach or coast (Figure 2). 

Around Cape Coast and Ekon, rocky beach was identified in the eastern coast of Ekon with a bit of sandy 

beach following from the eastern portion, extending westwards to the beach around the Regional Office which 

is rockier. After the rocky beach around the Regional Office, sandy beach continues westwards until around 

the Cape Coast Castle beyond which sandy beach becomes more prominent Thus, from the Cape  Coast 

Castle, sandy beach stretches westwards across the estuary of Kakum or ‘Sweet’ River to the Elmina Castle area 

where a rocky beach is found. The rocky beach found around the River Kakum estuary has been named by 

(Dei, 1975) as the coffee rocks for exhibiting the colour of coffee. 

Sandy beach occurs from the western side of the Elmina Castle across the coast of Brenu Akyim to the eastern 

portion of Gold Hill beach at Komenda. A rocky beach or shoreline with Sekondi sandstone occurs around the 

Gold Hill beach at Komenda that is the beach around the Komenda College of Education. From the western 

side of Gold Hill beach, a sandy beach occurs through Kafo Dzidzi and the Pra River estuary at Shama to the 

eastern coast of Aboasi. From this point through Aboadzi to the eastern side of Ngyiresia around the Turtle 

cove near Sekondi, a rocky beach with Sekondi Sandstone is found. From Ngyiresia to the Sekondi Fishing 

Harbour occurs a sandy beach. Aside the rocky and sandy characteristics of the coastline under study, there 

are patches of coastal lagoons and or estuaries located around Cape Coast, Elmina, Brenu Akyim, Shama and 

Sekondi. 
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Figure 4: Rocky and Sandy Coast along Cape Coast-Sekondi Coastline 

Source: GIS laboratory of UCC, (2017). 

In all, it can be said that about 40-45% of the coastline under study that is, between Ekon and Sekondi, is 

rocky and mainly made up of granite and sandstone. In like manner, it was also observed that coastal 

erosional landforms dominate the entre coastline and are well developed in rocky environment than the sandy 

environment. Depositional features are not well developed due to the destructive nature of the waves. 
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1: Metamorphosed Schist originating from igneous origin along the beach between Ekon and Cape Coast. 

Source:  Fieldwork, (2016) 

 

 

 

 

 

 

 

 

 

 

 

Plate 2: An open and sandy beach occurs at the western side of Gold Hill in Komenda. 

Source: Fieldwork, (2016). 

 

Plate 3:  Sekondi sandstone found along the 

beach of Komenda and Sekondi 
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Source: Fieldwork, (2016) 

Management/Mitigating/Coping Strategies against Dynamics of Sea Erosion 

Due to the devastating nature of the waves, there has been an attempt by both the government and the local 

inhabitants to mitigate the impact. Though the local inhabitants are the most affected, it was revealed that 

there is little they can do as none of their strategies is sustainable. They are all looking up to the government 

to initiate a programme to solve the problem. Sea defenses using granite and other concrete materials are 

very common in and around Elmina and Sekondi. The granite groins and to some extent the use of concrete is 

a national programme. The concrete fences are much more localized. Some of the local initiatives are the use 

of sand bags and sticks which is very common in all the study points. There is also a ban on commercial sand 

mining though the local inhabitants mine the sand for their various activities.  The sand is used to lay blocks 

and to mix concrete. The efforts at managing sea erosion along the coast of the study area can be summarized 

as follows: 

1. Fishermen avoid going to fishing in the sea when they anticipate that the sea will be ‘rough’. This is a 

coping strategy and not a concrete effort at managing sea erosion. 

2. Ban on commercial sand mining activities. 

3. Sea defenses through the use of granite, concrete  and vegetation as part of the national sea defense 

project 

4. Local initiatives through the use of sand bags, bamboo fence, broken rocks, concrete and vegetation. 

Thus there is a combination of both hard and soft structures depending on the nature of the coastline (Sea 

Grant, 2016.). 

 

 

 

 

 

 

 

 

 

A                   B 

Plate 4: Local initiative aimed at dealing with sea erosion at Turtle Cove (Sekondi). 

Source: Fieldwork, (2016-17). 
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Plate 5: Use of both soft and hard structures, that is granites as sea defense backed by vegetation at 

Ngyiresia near Sekondi. 

Field survey, (2016). 

 

A        B 

Plate 6: Use of granites as groynes for sea defense along the coast of Sekondi 

Source: Fieldwork, (2016) 

Plates 5 and 6 are all parts of the national sea defense projects being undertaken by the Ministry of Water 

Resources, Works and Housing. As was discussed in the literature, this is part of the Sekondi-Nkontompo-New 

Takoradi Coastal Protection Works/Sea Defense Projects in the Western region. On the other hand, in parts of 

Cape Coast and Ekon, it was revealed that the local inhabitants are concerned about the threat of wave action 

to the extent that, in their own initiative, they use sand bags, fishing nets, boulders and bamboo fences to 

control sea erosion as shown in Plate 7. 
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A (Cape Coast)      B (Ekon) 

Plate 7: The use of sand bags, stones, nets and bamboo fence as part of local initiatives at controlling 

sea erosion around Cape Coast and Ekon, 

Source:  Fieldwork, (2016) 

The irony of the situation is that some of the inhabitants are at the same time engaged in sand mining and 

quarrying at the beach. This was observed around Ekon through to Cape Coast. Based on this, the study went 

further to investigate the opinion or perception of the inhabitants on the sea erosion and management 

practices. Most of them were of the view that the problem had persisted for a long time and that it will be 

difficult to solve it. The detailed result is shown in Table 1. 

Table 1: Perception of residents on effectiveness of sea defense mechanisms 

Location      V. Effective     Effective            Not Effective            Total% 

Cape Coast/Ekon 02  01  02         05             33.3 

Komenda  01  00  04  05             33.3 

Sekondi             01  02             02  05       33.3 

Total            04 or 26.6%    03 or 13.3%   08 or 53.3%15 100 

Source: Fieldwork, (2017) 

From Table 1, it could be inferred that majority of the key informants, that is 53,3 % were of the view that the 

sea defense mechanisms are not effective, that is cannot help solve the problem of sea erosion. Some of the 

reasons and comments given are as follows: 

• That the sea is very strong, and no one can stop it from eroding landward 

• That the government has neglected them, so the people are helpless 

• The local inhabitants themselves are not helpful. Some of them through their activities help promote sea 

erosion 

• It is very expensive to build concrete and use groynes by the government let alone the local communities 

• They have stayed in the area for a long time; the sea waves behave the same every year. It occasionally 

comes up and at the same time goes down. 

From the field work, it was observed that there are some negative activates such as sand mining, removal of 

vegetation and quarrying among others by the local inhabitants these human activities propelled the natural 

ability of the sea to erode. This confirms the theoretical and conceptual framework that the coastal 

environment is affected by both natural and anthropogenic factors as depicted in Figures 1 and 2. It was also 

observed that the concrete and groynes though help reduce the impact of erosion in the immediate and 

surrounding areas, they tend to direct the effect to other less protected areas. This was evident between Cape 

Coast and Elmina and also around Sekondi thus confirming the assertion that only do hard structures reduce 

habitat through loss of the land and water interface, they reflect waves to areas that are not protected and scour 

the land underneath the seawall making the water body deeper and the edge steeper (Douglass & Pickel, 1999). 
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This means that when the problem is solved at one location, the same is likely to be re-directed to another 

location nearby. 

 

Plate 8: Sand mining and quarry site at the beach between Cape Coast and Ekon 

Source: Fieldwork, (2016) 

Tipper Truck-based Beach Sand Mining Estimate 

The field study indicated that an average of 98 truckloads of sand (784m3) is mined daily from beaches along 

the coastline of Elmina-Cape Coast-Moree and Sekondi (Ekow & Adu-Boahen, 2016). The current study is in 

line with estimation by the above authors on the rate of sand mining along the study area.  It is estimated that 

an annual lifting of 35,672 truckloads of sand or a volume of 285,376m3 is estimated to be lifted from the 

Elmina-Cape Coast-Moree coastline through the field survey (Table 2). 

Table 2:  Estimates of volume of sand mined (m3) along the Elmina, Cape Coast and Moree coastline 

based on tipper truck load. 

 
Moree Amoakofua Elmina 

Bridge 

Akotobinsin Mbofra 

Akyinim 

Ankwanda Total 

Day 1 416 32 32 64 72 248 
 

Day 2 376 48 64 48 88 272 
 

Day 3 392 24 48 48 56 264 
 

Day 4 336 40 48 56 72 232 
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Day 5 368 48 40 48 112 288 
 

Day 6 312 32 56 48 48 216 
 

Day 7 368 0 0 24 56 40 
 

Daily 

averages 

368 32 40 48 72 224 784 

Weekly 

averages 

2,576 224 280 336 504 1,568 5,488 

Annual 

Estimation 

133,952 11,648 14,560 17,472 26,208 81,536 285,376 

Source: Ekow and Adu-Boahen, (2016) 

Conclusion 

Sea erosion affects every coast, but the impact is reflected in the nature of a particular coast. Sandy beaches 

are easily eroded than rocky beaches. Relatively softer rocks around Komenda and Sekondi were deeply 

dissolved and eroded than those of Ekon and Cape Coast. The coastlines are mainly of sandy and rocky 

characteristics. Both government and the local inhabitants have responded to the impact of sea erosion by 

devising various strategies in the form of sea defenses to mitigate the impact of sea erosion. Both hard and 

soft structures are used though there are some practices within the study are that also help aggravate sea 

erosion. It is therefore concluded that the mechanisms used to manage sea erosion along the beach of the 

study area should be made to reflect the local environment and also involvement of the people.  This in a way 

would contribute to the bottom-up approach to coastal zone management as espoused by (Adu-Boahen, 

2016). 

Policy recommendations 

Based on the findings and conclusion, the following recommendations have been made 

• The local authorities and national institutions responsible for coastline protection should continuously 

monitor the beaches to know the intensity and extent of sea erosion. 

• The local authorities should also educate the inhabitants against negative activities such as sand mining, 

quarrying, bush clearing and burning along the beaches 

• Sea defense mechanisms should be done based on the nature of the coastline. Since granites and 

sandstone have different levels of resistance, the strategies to be adopted should be based on the 

geology of the area. 

• In this regard it is also recommended that an integrated coastal zone management approach should be 

adopted for holistic solution. This is the inclusion of various coastal zone management plans which are 

economical, ecologically friendly, and socially adaptive in nature. 
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