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Summary/Resumo 

 
This report identifies areas with coastal dunes under high and very high significant retreat (from 

1958 to 2010) along the Portuguese Continental coast. Furthermore, the different dune habitats in 

the coastal stretches affected by the significant erosion and the main management bodies involved 

were identified. Finally, site-specific solutions were proposed based on their viability and adequacy 

for each case.  

 

 

Este relatório identifica áreas com dunas costeiras sob recuo elevado e muito elevado (de 1958 a 

2010), ao longo da costa portuguesa continental. Foram, também, identificados os diferentes 

habitats dunares presentes nos trechos costeiros afetados pelo recuo da linha de costa, bem como 

as entidades gestoras responsáveis. Por fim, são propostas soluções específicas para cada caso 

identificado com base na sua viabilidade e adequação. 
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1 | Introduction 

 
In 2008, the Portuguese Marine IBA (Important Bird Area) inventory (published by SPEA), identified 

a marine IBA at Ria Formosa. The existing baseline information proved to be insufficient, and this 

IBA never became legally binding. Between 2012 and 2015, Portugal made an important step 

towards the implementation of the Natura 2000 network in the marine environment, by establishing 

new marine SPAs (Special Protection Areas). Nevertheless, this process was not aimed towards 

the conservation of Audouin’s Gull (L. audouinii). At the time, the breeding information and 

distribution data for this species in Portugal was considered insufficient. Since then, further work 

has been developed and new insights indicate that, nowadays, there is a stable meta-population 

breeding in the uninhabited Barreta Island. Climate change and derived sea-level rise are global-

scale problems threatening most of the coastal habitats, among which the barrier islands are not 

an exception and, as holders of unique ecosystems, they need urgent attention. These islands are 

also threatened by human pressure and it is urgent to implement measures that can reduce these 

threats. LIFE Ilhas Barreira aims to characterize the local ecological requirements and conservation 

threats of the target species and habitats in Ria Formosa, and particularly at Barreta Island, to 

implement effective conservation actions. This project represents an important step towards the 

present and future sustainable management of the SPA at Ria Formosa. 

 

1.1 Project objectives 
 

The main project objectives are to:  

 

1. Understand the main threats to the target species (Audouin’s Gull and Little Tern S. 

albifrons) and habitats, both on land and at sea; 

2. Recover the Grey Dunes habitat and assess the effect of gulls on this habitat; 

3. Promote the sustainable use of the Ria Formosa barrier islands and marine area, focusing 

on fisheries and tourism; 

4. Evaluate the effect of climate change and other drivers of change on the eco-morphology 

of the barrier islands system; 

5. Understand the breeding ecology, foraging behaviour and spatial distribution of Audouin’s 

Gull and Little Tern; 

6. Evaluate and mitigate bycatch impacts on seabirds and assess the future effect of the 

discard ban policy on Audouin’s Gull local population, engaging the local fisherman 

community; 

7. Evaluate possible competitive interactions and predation from Yellow legged-gull (L. 

michahellis) towards the target species; 

8. Protect breeding areas for Audouin’s Gull and Little Tern (restricting tourist access, 

controlling predators, increasing surveillance and implementing environmental awareness 

campaigns); 

9. Review the marine IBA limits and update the marine area of the SPA. 
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1.2 Deliverable context and objectives within the project 
 

The deliverable ‘Characterization of dune habitats and evolution of shoreline’’, belongs to the Action 

E6 (Replication and transfer) under the E topic ‘Public awareness and dissemination of results’ and 

was planned to assure the sustainability of the project results after the project lifetime including 

other coastal areas. Within E6, a strategy was defined to assure replication and transfer during the 

project implementation and after the end of the project. In this sense, five work areas were defined: 

 

 Mitigation measures to avoid seabird bycatch 

 Reduction of anthropogenic food availability to Gulls at landfills and fishing harbours 

 Implementation of biosecurity measures on inshore land 

 Characterization of dune habitats and evolution of shoreline using UAV (unmanned aerial 

vehicle) 

 Control of Carpobrotus edulis using mulching sheets 

 

This deliverable refers to the forth working topic “Characterization of dune habitats and evolution 

of shoreline using UAV (unmanned aerial vehicle)” and aims to reproduce findings from the project 

to other coastal areas in Portugal. 

 

  

1.3 Approach 
 
A shoreline evolution analysis was performed along the continental coast of Portugal and using 

already existing coastal change rates estimated from 1958 to 2010 from Lira et al (2016). Areas 

with dune habitats facing high and very high coastal retreat were identified and their extension 

estimated. Those areas were classified according to their dune habitat type and implemented 

management actions (e.g. seawalls, artificial nourishment, installation of fences). A series of 

potential solutions were proposed to protect the threatened dune habitats based on their viability 

and adequacy, as a function of the dune habitat, existing shoreline evolution and level of human 

occupation. Main managers for each coastal stretch have also been identified in order to promote 

a future transfer of the findings to those stakeholders. 
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2 | Objectives of Action E6 

 
This action is planned to assess the shoreline retreat and what dune habitats will be affected along 

the Portuguese continental coast. It also aims to identify the main managers involved and to 

propose solutions that best fit each dune area impacted by shoreline retreat.  
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3 | Shoreline evolution and identification of 
coastal areas under significant retreat  
 
The analysis of long-term shoreline evolution along the Portuguese continental coast was obtained 

from the work of Lira et al (2016). These authors mapped the 1958 and 2010 coastlines over the 

digital aerial photographs from the USAF 1958 flight (0.5 m pixel resolution) and digital 

orthophotomaps of the year 2010 (0.2 m pixel resolution), respectively (Figure 1). They used the 

foredune toe as a proxy, which masks short-and medium-term shoreline changes and so it is an 

adequate morphological feature to map long-term coastaline evolution. Then, they estimated the 

rates of coastal change in cross-shore transects built alongshore every 250 m using the Digital 

Coastline Analysis System (Thieler et al., 2009) and the Coastline Change Mapper (Psuty et al., 

2010) in a GIS environment. We retrieved their results and data products (two polyline sets 

representing the 1958 and 2010 shorelines, and the polyline representing the long-term change 

rate every 250 m) from their Open Access dataset and imported them into GIS.   

 

 
 

 

Approximately 60% of the Portuguese continental coast is characterized by cliffs while 40% 

corresponds to sandy beach-dune systems (Lira et al., 2016) (Figure 2a), which are the focus of 

this work. To analyse the retreat along the Portuguese sandy coast and the dune habitats affected, 

we dismissed the stretches experiencing accretion and kept just the eroding ones, which 

corresponded to 55.52 % of the total sandy coasts in continental Portugal (Figure 2b). After that, 

the rates of coastal erosion (m/year) or retreating distance (m) were transformed into a new scale 

able to characterize different degrees of shoreline retreat. To do that we took into account the 

coastline change rate uncertainty for the 52-year period of analysis (±0.2 m/year or 10 m distance, 

approximately; Lira et al., 2016) and defined the following shoreline retreat categories:  

 

Figure 1 | Detail of coastline changes between 1958 (yellow) and 2010 (red) at Barreta Island (Faro) (Adapted from 
Ponte-Lira et al., 2016). 
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 Very Low (SR < 10 m),  

 Low (10 < SR < 75 m),  

 High (75 < SR < 150 m), and  

 Very High (> 150 m).  

 

 
 

Lastly, we estimated and analysed the extension and the correspondant percentage of each retreat 

category identified both along the continental Portuguese coast and in each one of the six 

Portuguese coastal management programs (Programas da Orla Costeira or POCs), whose 

geographical location and details are displayed in Figure 3. It must be noted that according to the 

number and length of each transect analysed (250 m) the total length of the coast in continental 

Portugal results in 777 km, and this value may vary slightly with respect to other values from 

different authors.  

 
 

In general terms, most of the eroding sandy coast in mainland Portugal (173 km approximately) 

displayed very low (16.54%) and low (57.61%) retreat, corresponding to total alongshore extensions 

of nearly 30 and 100 km, respectively (Figure 4). On the other hand, high and very high retreat 

affected 12.33% and 13.49% of the total eroding sandy coast, which corresponded to a total 

extension of 44.5 km (Figure 4). The latter are the focus of this work and were located in a total of 

four out of six coastal programs in Portugal: POC-CE POC-OM, POC-AC, POC-VV (see 

explanation of abbreviations in Figure 3).  

All POCs affected by retreat displayed a dominance of low retreat. The POCs affected by high and 

very high retreat were (in increasing order): POC-AC (0.75 km; 5.2% of the total extension), POC-

CE (4 km; 10.1%), POC-VV (10 km; 36.7%) and POC-OM (29.75 km; 43.4%) (Figure 4).  

Figure 2 | (a) Percentages of cliffs and sandy coasts in Portugal, (b) Percentages of accretion and 

retreat along the sandy coast of mainland Portugal (1958-2010). 

Figure 3 | Location and details of the six POCs in Portugal, including their abbreviations. 
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Within the POC-CE, the coastal stretches affected by high and very high retreat had total extensions 

of 2.25 km and 1.75 km (5.73% and 4.45%, respectively). The affected freguesias (parishes) were 

located in the districts of Viana do Castelo (Anha and Castelo do Neiva), Porto (União das 

Freguesias de Perafita, Lavra e Santa Cruz do Bispo and Canidelo) and Aveiro (Silvalde and 

Paramos) (Figure 5). Relatively short coastal stretches were characterized by high retreat (Anha, 

Castelo do Neiva, União das Freguesias de Perafita, Lavra e Santa Cruz do Bispo, Canidelo, and 

Silvalde; see orange transects in Figure 5) whereas very high retreat affected a short coastal stretch 

in Silvalde, and a significantly larger stretch in Paramos (see red transects in Figure 5). 

 

The coastal stretches affected by high and very high retreat in POC-OM extended along 13.25 km 

and 16.5 km (19.34% and 24.08%, respectively) (Figure 4), and affected nine parishes located in 

the districts of Aveiro (Cortegaça, Maceda, União das Freguesias de Ovar, São João, Arada e São 

Vicente de Pereira Jusã; Torreira, Gafanha da Encarnação, Gafanha do Carmo, Gafanha da Boa 

Hora) and Coimbra (Praia de Mira, São Pedro, and Lavos) (Figure 5). In this POC, erosion was 

affecting relatively larger stretches of the coast than in the previous POC, and the smaller stretches 

under erosion were located in Torreira, São Pedro and Lavos (Figure 5). 

 

POC-AC shows a reduced longshore extension under very high retreat (0.75 km; 5.2%) (Figure 4), 

which affected only two parishes in Setúbal district (Caparica e Trafaria and Costa da Caparica) 

(Figure 5).  

 

In POC-VV, a total of 5.75 km and and 4.25 km (21.10% and 15.59%, respectively) were affected 

by high and very high retreat (Figure 4). In this case, Sé e São Pedro and Luz de Tavira e Santo 

Estêvão concentrate the coastal stretches under high retreat, while Conceição e Cabanas de Tavira 

as well as Vila Nova de Cacela are mostly characterized by very high retreat (Figure 5).  

Figure 4 | Extent (km) and percentage of each shoreline retreat category in each area analysed (Portugal, POC-EC, 
POC-OM, POC-AC and POC-VV) (Note: The percentages displayed in each POC were calculated with respect to the 
total extent of each POC facing retreat). 



Figure 5 | Location maps showing the coastal retreat categories and the parishes affected by high and very high erosion (black polygons) in each POC analysed: POC-CE, 

POC-OM, POC-AC, and POC-VV (from left to right). 



4 | Dune habitat types affected by shoreline 
retreat and existing management interven-
tions 
 

The dune habitats affected by high and very high coastal retreat were identified and categorized in 

three groups: white dunes, grey dunes and green dunes (Figure 6). Their alongshore extension and 

percentages (with respect to the entire coastal extension of continental Portugal and to each 

individual POC) were also estimated (Figure 7). In addition, we analysed the extent and percentage 

of different dune management interventions that were detectable on the last Google Earth image 

available (2021 or 2022) (e.g. seawall, fences), including nourishment actions performed during the 

last five years (information retrieved from Pinto and Teixeira, 2018). Thus, in this work only the 

interventions that are currently affecting the dune behaviour (2017-2022) were considered. It is 

important to note that it is likely that these management interventions (and others that could have 

been implemented over time but were undetected) have had an impact on the shoreline trends 

displayed here (1958-2010), and they might have changed the computed rate of shoreline retreat, 

which must be observed as the existing trend before those interventions. 

 

 

 

 

 

 

Figure 6 | Examples of dune habitat types affected by high and hery high coastal erosion along the 
Portuguese coast and human interventions: (a) white dunes (intervened with fences and a sand 
nourishment), (b) grey dunes, (c) green dunes (with presence of blowouts and overwash fans) and (d) white 
dunes (intervened with a rip rap seawall at their toe) (Background images: Google Earth). 
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Within the entire Portuguese coast, the habitats most affected by high and very high shoreline 

retreat at present are (in increasing order): green dunes (13.5 km; 30.33%), white dunes (15 km; 

33.70%) and grey dunes (16 km; 35.95%) (Figure 7). Besides, these vulnerable habitats are not 

equally distributed in the different POCs. For instance, POC-AC and POC-VV concentrate less 

habitat types (one and two habitat types, respectively) while in POC-CE and POC-OM the three 

dune habitat types co-exist (Figure 7). 

 
 

 

 

In POC-CE, the white, grey and green dunes threatened by significant erosion extend along a total 

of 0.5 km, 3.25 km, and 0.25 km respectively. In general, the threatened habitats occupy short 

stretches (some of them isolated) along the coast (see the parishes of Anha, Castelo do Neiva, 

União das Freguesias de Perafita, Lavra e Santa Cruz do Bispo; Canidelo and Silvalde; Figure 8), 

with the exception of the freguesia of Paramos, where there is a large extension of vulnerable grey 

dunes (Figure 8). 

 

Regarding POC-OM, the dune habitats under significant erosion occupy large extents compared to 

the other POCs. The white, grey, and green dune habitats extend along 11.5 km, 5 km, and 13.25 

km, respectively (Figure 7). A large area of vulnerable white dunes encompasses three parishes of 

Aveiro district (Gafanha da Encarnação, Gafanha do Carmo and Gafanha da Boa Hora) while 

smaller areas of this habitat type under erosion can be found also in Coimbra district (Praia de Mira) 

(Figure 8). The grey dunes threatened by erosion also ocuppy relatively small areas in the districts 

of Aveiro (União das Freguesias de Ovar, São João, Arada e São Vicente de Pereira Jusã) and 

Coimbra (Gafanha da Boa Hora, Praia de Mira and Lavos). Green dunes are concentrated in the 

northern region, particularly in the district of Aveiro (Cortegaça, Maceda, União das Freguesias de 

Ovar, São João, Arada e São Vicente de Pereira Jusã, and Torreira), although smaller patches of 

green dunes can also be found in Coimbra district (Praia de Mira and São Pedro) (Figure 8).  

 

Only a short stretch of grey dunes (0.75 km) is vulnerable to high and very high shoreline retreat in 

POC-AC (Figure 7). These grey dunes belong to the district of Setúbal, particularly to the parishes 

of Caparica and Trafaria and Costa da Caparica (Figure 8). In POC-VV, 3 and 7 km of white and 

grey dunes are under significant erosion, respectively (Figure 7). The former habitat type is only 

located in the parishes of Conceição e Cabanas de Tavira and Vila Nova de Cacela, while the latter 

can be found in Sé e São Pedro, Luz de Tavira e Santo Estêvão and Conceição e Cabanas de 

Tavira (Figure 8).  

Figure 7 | Extent (km) and percentage of each habitat type under high and very high coastal retreat in each area 
analysed (Portugal, POC-EC, POC-OM, POC-AC and POC-VV) (Note: The percentages displayed in each POC were 
calculated with respect to the total extent of each POC affected by high or very high retreat). 



Figure 8 | Location maps showing the dune habitat types present in the different parishes (black polygons) in each POC analysed: POC-CE, POC-OM, POC-AC, and POC-

VV (from left to right). 



Nearly 60% of the coastal stretches under high and very high retreat along the Portuguese coast 

(26.25 km) are not intervened, while the remaining 40% have been managed using different types 

of intervention (Figure 9). 

 
 

 

POC-CE has a total of 2.25 km (56.25%) of unintervened dune habitats spread in small stretches 

in Anha, União das Freguesias de Perafita, Lavra e Santa Cruz do Bispo; and in a larger stretch in 

Paramos (Figures 9 and 10). The vulnerable dune habitats in Castelo do Neiva, Canidelo, Silvaldes 

and Paramos are managed (making a total of 1.75 km) with different intervention types, which 

include nourishment, fences, and a seawall, respectively (Figures 9 and 10). 

 

At present, 14 km of vulnerable dune habitats lack human intervention in POC-OM. These are 

located in Aveiro (Cortegaça and Maceda, União das Freguesias de Ovar, São João, Arada e São 

Vicente de Pereira Jusã, Torreira and Gafanha da Boa Hora) and Coimbra (Praia de Mira, São 

Pedro and Lavos) (Figure 10). On the other hand, 15.75 km of the dune habitats are intervened. 

Seawalls are used along 0.5 km (Cortegaça as well as in the União das Freguesias de Ovar, São 

João, Arada e São Vicente de Pereira Jusã), fences have been installed along 3.5 km (Gafanha do 

Carmo, Gafanha da Boa Hora and Praia de Mira), while 0.25 km of the coast displays a combination 

of seawall and fences (Gafanha da Boa Hora). Nourishment actions, alone or combined with other 

intervention types, have been implemented affecting a total of 11.5 km. A total of 3 km (Praia de 

Mira and São Pedro) have been solely nourished, while along 7.75 km nourishment has been 

complemented with the use of fences (União das Freguesias de Ovar, São João, Arada e São 

Vicente de Pereira Jusã, Gafanha da Encarnação, Gafanha do Carmo and Praia de Mira) and 0.75 

km with both seawall and fences (Gafanha da Encarnação).   

 

In POC-AC the 0.75 km coastal stretch with dune habitats under significant retreat (Figure 9) are 

managed with solely fences in both União das Freguesias de Caparica e Trafaria and Costa da 

Caparica (Figure 10). Lastly, in POC-VV none of the dune habitats vulnerable to high and very high 

shoreline retreat have been recently intervened (Figure 9 and 10). 

Figure 9 | Extent (km) and percentage of stretches under high and very high coastal retreat with or without human 
intervention in each area analysed (Portugal, POC-EC, POC-OM, POC-AC and POC-VV). 



 

Figure 10 | Location maps showing the management interventions performed on the dune habitats present in the different parishes (black polygons) in each POC analysed: POC-
CE, POC-OM, POC-AC, and POC-VV (from left to right). 



The degree and the type of intervention differ from one type of dune habitat to the other. White 

dunes present a high degree of intervention with only 30% of these habitats lacking recent 

intervention against 75% and 72.22% of the grey and green dunes, respectively (Figure 11). The 

intervention types in the white dunes are varied, with a dominant use of nourishment and fences 

(33.33%) or solely fences (26.66%). The less frequent interventions used to protect the white dunes 

are the combination of nourishment, seawall and fences (5%), just nourishment (3.33%), and 

seawall and fences (1.66%) (Figure 11). Management practices in the grey dunes present also 

some variability, with nourishment and fences being the most used (9.37% each one) followed by 

the use of seawalls (3.12%) and a combination of nourishment and fences (3.12%). The 

management of green dunes rely mostly on nourishment practices (9.25% for nourishment alone 

and 16.66% combined with fences) and into much minor extent on seawalls (Figure 11). 

 

The previous shows that nourishment is in general a common intervention practice used to protect 

dune habitats at risk of erosion, especially the white dunes (41.66% against 12.49% and 25.91% 

for the grey and green dunes, respectively; Figure 11).  

 

 
 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 11 | Management actions identified for each dune habitat type. 



 

18 | Replication and transfer. Deliverable E6 

5 | Identification of main stakeholders in-
volved 
 
In the Portuguese sandy coastal areas under high and very high shoreline retreat, the stakeholders 

involved were identified: municipalities, the administrations of the hydrographic regions (ARH) 

managed by the Portuguese Environment Agency (APA), the commissions for coordination and 

regional development (CCDR) and the type of protected areas managed by the Portuguese Institute 

for Nature Conservation and Forests (ICNF). These are depicted in Table 1.  

 

 

POC 

Location of vulnerable 
dune habitats 

Managers 

Parish District Municipality APA CCDR ICNF 

CE 

Anha 
Viana do 

Castelo 
Viana do Castelo ARH-Norte Norte 

Natural park (Lito-
ral Norte) 

Castelo do Neiva 
Viana do 

Castelo 
Viana do Castelo ARH-Norte Norte 

Natural park (Lito-
ral Norte) 

União das 

Freguesias de 

Perafita, Lavra e 

Santa Cruz do 

Bispo 

Porto Matosinhos ARH-Norte Norte 
Natural park (Lito-

ral Norte) 

Canidelo Porto Vila Nova de Gaia ARH-Norte Norte - 

Silvalde Aveiro Espinho ARH-Norte Norte - 

Paramos Aveiro Espinho ARH-Norte Norte - 

OM 

Cortegaça Aveiro Ovar ARH-Centro Centro - 

Maceda Aveiro Ovar ARH-Centro Centro - 

União das 

Freguesias de 

Ovar, São João, 

Arada e São 

Vicente de Pereira 

Jusã 

Aveiro Ovar ARH-Centro Centro - 

Torreira Aveiro Murtosa ARH-Centro Centro - 

Gafanha da 

Encarnação 
Aveiro Ílhavo ARH-Centro Centro - 

Gafanha do 

Carmo 
Aveiro Ílhavo ARH-Centro Centro - 

Gafanha da Boa 

Hora 
Aveiro Vagos ARH-Centro Centro - 

Praia de Mira Coimbra Mira ARH-Centro Centro - 

São Pedro Coimbra Figueira da Foz ARH-Centro Centro - 

Lavos Coimbra Figueira da Foz ARH-Centro Centro - 

AC 

União das 

Freguesias de 

Caparica e 

Trafaria 

Setúbal Almada 
ARH-Tejo e 

Oeste 

Lisboa e 
Vale do 

Tejo 
- 

Costa da Caparica Setúbal Almada 
ARH-Tejo e 

Oeste 

Lisboa e 
Vale do 

Tejo 
 

VV 

União das 

Freguesias de 

Faro (Sé e São 

Pedro) 

Faro Faro ARH-Algarve Algarve 
Natural park (Ria 

Formosa) 

União das 

Freguesias de Luz 
Faro Tavira ARH-Algarve Algarve 

Natural park (Ria 
Formosa) 

Table 1 | Main stakeholders involved in the Portuguese continental areas under high and very high shoreline retreat. 
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de Tavira e Santo 

Estêvão 

União das 

Freguesias de 

Conceição e 

Cabanas de Tavira 

Faro Tavira ARH-Algarve Algarve 
Natural park (Ria 

Formosa) 

Vila Nova de 

Cacela 
Faro V.R.S. António ARH-Algarve Algarve 

Natural park (Ria 
Formosa) 

 
 
 
 
 

https://apambiente.pt/en
https://apambiente.pt/en


6 | Proposal of site-specific solutions for 
coastal dune management 
 

A set of prioritary and complementary management actions are proposed based on their viability 

and adequacy for the type of dune habitat type under significant erosion as well as the presence or 

absence of human occupation (Table 2). The selection of the recommended interventions and their 

prioritization was based on the observations of the existing interventions per dune habitat type and 

on the authors’ judgment. Authors’ judgment relies on the analyses of the exit (dune recovery and 

maintenance) of the interventions observed at other coastal areas as well as for some of the 

analysed here. No action was also considered as a possible solution, mostly for areas without 

human occupation that can be affected by the shoreline retreat. Relocation refers to the removal of 

houses and assets at areas that can be affected by shoreline retreat. 

 

 

Dune 

habitat Occupation 

Recommended dune management interventions 

No action 
Beach nou-

rishment 

Dune nou-

rishment 
Fences Relocation 

White 
Yes  1 2 2 2 

No 1 2 2 2 - 

Grey 
Yes  1 1 1 2 

No 1 2  2 - 

Green 
Yes  2   1 

No 1    - 

 
Taking into account the significant rates of shoreline retreat affecting these dune habitats, high 

economic investments and effort to protect them need to be carefully planned, as in some cases 

they will likely be ineffective and result in a waste of money. For this reason, when there is no human 

occupation and no infrastructure is at risk, the recommended intervention is ‘no action’ regardless 

the dune habitat type (Table 2). In unoccupied white and green dunes, complementary actions such 

as beach and dune nourishment and the installation of fences could help to slow down the shoreline 

retreat and the loss of these habitats (Table 2). They will also be a complementary buffer for further 

inland occupation, not currently at risk. 

 

In white dunes with human occupation near the coast, the main recommended intervention is beach 

nourishment. This would allow the wind to blow over a wider beach and transport more sand inland, 

ultimately promoting dune growth. If needed, beach nourishment could be further complemented 

with dune nourishment, the installation of fences and even relocation in case the dunes are too 

narrow. The main recommendations to protect occupied grey dunes are both beach and dune 

nourishment as well as the installation of fences. For narrow grey dune habitats, the relocation of 

the existing infrastructure could complement the previous actions. Lastly, beach nourishment could 

slow down the loss of green dunes and reduce risks to occupied areas, although relocation seem 

to be a more adequate option to avoid those risks. 

 

 

 

 

Table 2 | Recommended prioritary (1) and complementary (2) dune management interventions for dune habitat protection 

for Human occupied (Yes) and non-occupied (No) areas. 



7 | Final considerations  
 
The analyses performed in this work showed that 74% of the continental sandy coasts in Portugal (nearly 

128 km) experienced low and very low shoreline retreat from 1956 to 2010, and that nearly 26% are 

affected by high and very high retreat. These retreats threaten 44.5 km of white, grey, and green dune 

habitats present mostly at POC-OM and POC-VV, and into a minor extent at POC-CE and POC-AC. 

However, nearly 60% of the dune habitats present at these coastal stretches (26.25 km) lack any man-

agement action and only a 40% of them (18.25 km) have been intervened, with white and grey dunes 

displaying a higher degree (and variety) of management interventions compared to green dunes. 

 

Due to the significant retreat rates in the coastal stretches analysed here, the recommendations to pro-

tect the different dune habitats occupied by humans rely mostly on nourishment practices combined with 

the installation of fences and relocation, while in unoccupied areas the most adequate solution would be 

to not make interventions, as high economic investments will likely be ineffective. 
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