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1 INTRODUCTION 
 
The city of Natal, Brazil, is located on the eastern 
coast of Rio Grande do Norte, with around 170km² of 
area. The Ponta Negra beach is located in the South 
Zone of the city, which landscape is characterized by 
the beach, an environmental protection area (Morro 
do Careca dune), residences, hotels, buildings and 
commerce (restaurants, bars, pubs, etc.), which are 
often by the sea, as shown in Figure 1. 
 

 
Figure 1. Coastal buildings and commerce at Ponta Negra beach 

 
Due to the bodies of water and mostly to regions of 
plains, the beaches are characterized as a propitious 
place to carry out activities related to tourism and lei-
sure. In this regard, anthropic action can affect the 
feeding of the beach by sediments or accelerate the 
erosive processes.  

The Ponta Negra beach is the main urban beach and 
the most touristic of the state of Rio Grande do Norte, 
attracting thousands of visitors throughout the year. 
Due to the exploitation of the environment un-re-
strained in the region to meet the demand of tourists, 
there was an occupation of the land that favored the 
occurrence of erosive processes. This phenomenon is 
related to the transformation of the landscape that oc-
curs through the removal or transport of surface sedi-
ments. The results of the increase in these erosion 
processes have led to the collapse of streets, side-
walks, kiosks, as well as the instability of homes and 
businesses located on the waterfront. Figure 2 shows 
an aerial view of the Ponta Negra beach region. In 
Figure 2, it is possible to visualize the urbanization 
very close to the sea, and the small strip of the envi-
ronmental protection area of Morro do Careca dune. 

The last technical solution applied in Ponta Negra 
beach was a rock fill, which did not reach good acces-
sibility aspects to the users, as can be seen in Figure 
3. It shows improvised stairs through bags filled with 
sand for access to the beach, which demonstrates an 
insufficient number of access ladders, most of them 
in severe conditions of use. 
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Figure 2. Coastal buildings and commerce at Ponta Negra beach 
(Maciel et al. 2016) 

 

 
 
Figure 3. Rock breakwaters at Ponta Negra beach 

 
 
2 COASTAL ZONE DESCRIPTION 
 
According to Maciel et al. (2016), the beach can be 
divided into three micro zones: nearshore, foreshore 
and backshore zones. The nearshore zone is the re-
gion which is always submerged and where the wave 
breaker zone is located. The foreshore is related to the 
area between the average high tide and the average 
low tide marks. Finally, the backshore zone is above 
the high tide limit, up to the frontal dunes, some mor-
phological change or anthropic intervention. This 
zone is only flooded in unusually high tides or storms. 
According to Vital (2006), the main coastal erosion 
causes in Rio Grande do Norte are related to (i) 
coastal circulation dynamics, (ii) Holocene evolution 
of the coastal plain, (iii) inefficient sedimentary sup-
ply, (iv) construction of concrete structures perpen-
dicular to the coastline in the beach zone, and (v) tec-
tonic.  
 
 
 
 
 

3 COASTAL EROSION AT PONTA NEGRA 
BEACH 

 
As reported by Medeiros et al. (2017), the main ero-
sion process at Ponta Negra beach are related to plu-
vial erosion, mainly because of the presence of plu-
vial galleries at the beach. Some other processes can 
be seen at the beach, such as basal erosion and wind 
erosion (sand) on Morro do Careca dune, which is de-
teriorated due to unallowed climbing activities. Fig-
ure 4 shows the basal erosion at Morro do Careca 
dune, approximately 1.5 m height. The Morro do Car-
eca dune base is not naturally protected by rocks. In 
other areas, they provide a natural energy dissipater 
to waves breaking and water currents that reach the 
fore-shore zone. It is not the case of the Morro do Car-
eca dune. 
 

 
Figure 4. Basal erosion at Morro do Careca dune 

 
Similar processes are present at the entire beachline 
of Ponta Negra, in which waves breaking and pluvial 
currents are the cause of sediment detachment and 
transportation, as can be seen in Figure 5.  
 

 
Figure 5. Coastal erosion caused by waves and rain 

 
 

4 GEOSYNTHETICS IN BEACH 
RESTORATION AND COASTAL EROSION 
CONTROL 

 
Some structures can be used to beach restoration, as 
breakwaters for sedimentation, hard structures 
(groins, concrete structures etc.) or beach nourish-
ment (sediments transport from the sea until the 
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beach). According to Carrol et al. (1992), the flexibil-
ity of geotextiles for beach restoration and coastal 
erosion control is a vantage to its performance, be-
cause the flexible structure can move itself. 

Saathoff et al. (2007) discussed several experi-
ences with geotextiles for coastal protection and con-
cluded they are an essential element in this Coastal 
Engineering projects. As stated in that study, geotex-
tiles containers have been used in Australia for over 
20 years. Also, a case of success is presented by the 
authors, which is related to a geotextile container sea 
wall, constructed as emergency protection to the Cot-
ton Tree caravan park. For this project, the council 
called for the design and construction of a groin 
formed by geosynthetic sand containers. The Figure 
6 presents the structure with geotextiles containers. 
 

 
Figure 6. Maroochy groynes at 2002 (Saathoff et al., 2007) 

 
 

5 CONCLUSIONS 
 
Geosynthetics used for beach restoration is an alter-
native for the rigid structures and, mainly the geo-tex-
tiles containers, present some advantages, as the flex-
ibility and ease of transportation to the beach. In 
addition, the case studies in the literature emphasize 
that the use of geosynthetics as breakwater and groins 
had success and efficiency. 

Ponta Negra beach presents problems caused by 
the waves breaking, and pluvial erosion that aggra-
vate the coastal erosion processes, mainly at Morro 
do Careca dune. Currently, the solution employed at 
the beach protection is an artificial rock fill breakwa-
ter, that is a partially rigid structure. It did not com-
pletely fulfill the project requirements since the ero-
sion process has recently caused material losses.  

Geosynthetics can be an efficient solution for 
beach restoration at Ponta Negra, because of their 
main advantage: their flexibility. Also, the reviewed 
literature i.e. had success cases of geo-synthetics us-
ing to coastal erosion control, mainly geotextiles con-
tainers, in sandy beaches similar to Ponta Negra. 
Therefore, it is suggested the study of geotextiles con-
tainers applied at Ponta Negra beach for restoration 

and coastal erosion protection. Finally, it can be in-
ferred that breakwater is not a good long-term solu-
tion for restoration of Ponta Negra beach. 
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