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1. Introduction

Posidonia oceanica meadows have a key role in marine biodiversity protection, sustainable coastal
management, and climate change mitigation. Moreover, this meadow plays a crucial role as long-term
Blue Carbon sinks.

Considering their high ecological value, Posidonia oceanica meadows are designated as a priority
habitat under the Natura 2000 network and are protected pursuant to the Annex | of the EU Habitats
Directive (habitat code 1120).

Despite their importance, Posidonia meadows continue to experience progressive degradation,
largely driven by anthropogenic pressures acting at multiple spatial and temporal scales. Indeed, over
the last decades, following increased coastal urbanization and industrialization, many Posidonia
meadows have disappeared or have been altered. Various biotic and abiotic environmental factors
influence the distribution of Posidonia settlements including the depth, the substrate and the
environmental conditions and the anthropogenic pressures especially.

In this context, the identification and characterization of these latter constitute a fundamental step
for understanding habitat degradation dynamics and for supporting effective conservation,
management, and restoration strategies. Human activities affecting Adriatic-lonian coastal areas -
including urban and infrastructural development, maritime traffic, anchoring, pollution,
eutrophication, aquaculture, and coastal modification interventions - represent major drivers
influencing the health and spatial distribution of Posidonia oceanica meadows. Anthropogenic
pressures in particular negatively impact causing a decrease in the density of shoots and vegetation
coverage leading to the retreat of boundaries and the appearance of areas covered with dead
rhizomes of the plant (dead matte). Additionally to this regression, there are also irreversible changes
in the functions of this priority habitat type.

Through this deliverable, by analyzing the anthropogenic pressures of the study areas selected (Sicily,
Crete, Albania, and Croatia), the BLUEQ project seeks to enhance the integration of knowledge on
anthropogenic pressures into coastal habitat monitoring and management frameworks, strengthening
the link between scientific research, spatial planning, and conservation policies, in line with European

biodiversity protection and climate action objectives.
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The information collected within this deliverable, will be used as a core input for the implementation
of the BLUEQ tool and for the development of targeted policy recommendations, supporting

evidence-based decision-making processes.

2. Study areas
A detailed description of the key anthropogenic pressures in the selected study areas is following
reported.
2.1 Karaburun Sazan National Marine Park (Albania)

The study area selected in Albania is in Karaburun-Sazan National Marine Park (Figure 1).

l Karaburun-Sazan National Marine Park

A

Figure 1 - Map of the Karaburun-Sazan National Marine Park (Albania).

Habitat Types

The Karaburun-Sazan National Marine Park is characterized by a diverse range of habitats, including
rocky and sandy seabeds, expansive seagrass meadows (Posidonia oceanica), and underwater caves
that serve as critical shelters for marine organisms provide essential breeding and feeding grounds for
a variety of species. The seagrass meadows play a key role in maintaining water quality, sequestering
carbon, and offering habitat for numerous fish and invertebrate species. The rocky seabeds and
underwater caves are vital for biodiversity, supporting sessile organisms such as sponges, corals, and

algae.
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Biodiversity Levels

Karaburun-Sazan is a biodiversity hotspot in the Adriatic Sea. It supports species such as the dusky
grouper (Epinephelus marginatus), loggerhead sea turtle (Caretta caretta), and bottlenose dolphin
(Tursiops truncatus). The marine park is also home to the critically endangered Mediterranean monk
seal (Monachus monachus). The benthic community includes various crustaceans, mollusks, and

echinoderms, all of which contribute to the park’s ecological balance and productivity.

Environmental Status

The overall water quality within the marine park is good, though localized nutrient enrichment is
occasionally detected due to nearby agricultural runoff and unregulated tourism. Sediment
composition includes a mix of fine sand and detrital material, indicative of healthy seagrass
ecosystems. Ecosystem services provided by the area include fisheries support, carbon sequestration,
and shoreline protection, with significant potential for sustainable ecotourism development.
However, threats such as overfishing, marine litter, and habitat disturbance from recreational

activities require ongoing monitoring and management.

Human activities

1. Tourism Pressure and Recreational Activities
The Karaburun—Sazan Marine Protected Area is increasingly affected by seasonal tourism, particularly
during summer months. Recreational activities such as boating, anchoring, diving, and beach tourism
exert significant pressure on sensitive marine habitats, including rocky reefs, marine caves, and
Posidonia oceanica seagrass meadows. Inadequate regulation of tourist flows contributes to physical

habitat degradation and increased waste generation [1].

2. Overfishing and Unsustainable Exploitation of Marine Resources
Overexploitation of fish stocks represents the major anthropogenic pressure in the area. Both artisanal
and illegal fishing practices reduce fish populations and disrupt trophic interactions, leading to a

decline in marine biodiversity and ecosystem resilience.
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3. lllegal Fishing Activities
Despite its protected status, illegal fishing persists in parts of the Karaburun—Sazan MPA. The use of
prohibited fishing gear and fishing within restricted zones causes damage to benthic habitats and

negatively affects protected and vulnerable species [2].

4. Marine and Coastal Pollution
Pollution from land-based sources, including untreated urban wastewater, solid waste, and maritime
activities, negatively affects water quality. Increased nutrient loads and contaminants contribute to

ecosystem stress and degradation of coastal and marine habitats.

5. Uncontrolled Coastal Development
Unplanned coastal development associated with tourism infrastructure alters natural coastal

dynamics. These activities increase sedimentation, fragment habitats, and place additional pressure.

6. Terrestrial Pressures Affecting Marine Ecosystems
Forest fires and land degradation in the coastal hinterland increase erosion and sediment runoff into
the marine environment. These processes indirectly affect marine biodiversity by reducing water

quality and smothering benthic habitats.

2.2 Zut-Sit island group (Croatia)

The study area selected in Croatia is the Zut-Sit Island Group (Figure 2).

‘ Zut-Sit Island Group

A

Figure 2 - Map of the significant landscape Zut-Sit Island Group (Croatia).
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Habitat Types

The Zut-Sit island group is characterized by rugged coastal cliffs, rocky shores, and submerged seagrass
meadows. These islands are predominantly karstic, with distinctive underwater geomorphological
features such as sinkholes and submerged caves. The shallow lagoons around the islands serve as
nurseries for many marine species, while the rocky intertidal zones provide habitats for algae,

barnacles, and gastropods.

Biodiversity Levels

This area is an important refuge for nesting seabirds, including Cory's shearwater (Calonectris
diomedea) and yellow-legged gulls (Larus michahellis). The waters around the islands are rich in fish
species such as white seabream (Diplodus sargus) and European seabass (Dicentrarchus labrax). The
benthic zone supports octopuses, sea urchins, and various sponges, indicating a relatively undisturbed

marine environment.

Environmental Status

The water quality is excellent, with high clarity and low anthropogenic pressure due to limited human
activity. Sediments are mainly limestone-based, reflecting the karstic nature of the area. The islands
provide critical ecosystem services, including shoreline stabilization and support for small-scale
artisanal fisheries. However, they face potential threats from climate change, including rising sea

temperatures and increased storm activity, which could impact biodiversity and sediment stability.

Human activities

1. Tourism Impact

The Zut=Sit Island group is not permanently inhabited, and human presence outside the tourist season
is very limited due to the area’s relative remoteness from the mainland. For most of the year,
anthropogenic pressure on marine and coastal ecosystems remains low. However, this situation
changes significantly during the summer tourist season, when the area becomes a highly attractive
destination for nautical tourism.

Nautical tourism in the area of Zut-Sit Island group is quite intensive. Numerous docks and natural
bays provide easy access for ships. Within the area, there are two boat marinas with a total of 150

berths. As a part of the tourism offer, 7 restaurants are open during the season, all on the Island of
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Zut. All restaurants are oriented towards nautical guests and have some form of docks. The good thing
is that this situation occurs only during the summer tourist season, peaking in July and August.

A recent study carried out in the Kornati area, which directly borders the Zut=Sit Island group, provides
valuable comparative insights based on long-term monitoring data. The results demonstrate that
Posidonia oceanica meadows exposed to anchoring pressure show significantly higher levels of
degradation compared to meadows in areas not affected by such activities [3].

2.3 Natura 2000 GR4340001 Falasarna (Greece)

The study area selected in Crete is in Falasarna area, included in the NATURA 2000 GR4340001 (Figure
3).

‘ Natura 2000 GR4340001 Falasarna ‘

A

Figure 3 - Map of the Natura 2000 GR4340001 Falasarna.

The in-situ sampling activities were already carried out in October 2025, also drone images were
contextually acquired. Following, the main habitats and biodiversity levels will be described, along

with the main anthropogenic pressures.

Habitat Types

The Falasarna area, located on the western coast of Crete, is a designated Natura 2000 site known for
its diverse marine and coastal habitats. It includes sandy beaches, rocky reefs, and extensive seagrass
meadows of Posidonia oceanica. The rocky reefs provide complex habitats that support a variety of

species, while the sandy substrates are essential for the spawning of certain fish species.
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Biodiversity Levels

The biodiversity of Falasarna is characterized by its rich assemblages of both flora and fauna. Key
species include the endangered sea daffodil (Pancratium maritimum) on the sandy dunes, and marine
species such as the Mediterranean moray (Muraena helena) and red mullet (Mullus barbatus). The
area also hosts migratory bird species that utilize the coastal wetlands during their seasonal

migrations.

Environmental Status

Water quality in Falasarna is generally high, with minimal pollution due to the low level of industrial
activity in the region. The seagrass meadows are in good condition, playing a critical role in carbon
sequestration and shoreline stabilization. However, the site faces threats from increasing tourism,
including trampling on dunes and unregulated coastal development. These pressures require

proactive conservation and management measures to preserve the site ecological integrity.

Human activities

The wider area, including the beach of Falasarna, is mainly a tourist destination with a significant
number of small tourist accommodations scattered throughout, which leads to an increase in the
seasonal population during the summer months. The main economic activities in the area, apart from
tourism, are in the primary sector, specifically greenhouse cultivation which extends to the coast, in
the case of Falasarna beach, as well as livestock farming.

Environmental assessments over the past decades indicate that the wider Falasarna watershed has
undergone significant land-use change, driven by the expansion of agriculture and greenhouse
installations. Risk assessment studies based on land use change mapping show an estimated 20%
increase in groundwater pollution risk, with the highest vulnerability concentrated in lowland
agricultural areas [4]. These pressures have implications for coastal hydrology, water quality, and the
functioning of adjacent marine habitats, highlighting the need for integrated management and

restoration measures consistent with the EU Water Framework Directive.
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2.4 Plemmirio Marine Protected Area (Sicily, Italy)

The Plemmirio Marine Protected Area, located along the eastern coast of Sicily near the city of
Syracuse was established in 2004 (Figure 4). Covering an area of around 2,429 hectares and involving
14,348 meters of coastline, it protects a stretch of sea and shoreline rich in biodiversity, archaeological
remains, and unique marine environments (https://www.plemmirio.eu/area-marina/zonazione-e-

regolamento/).

The Plemmirio Marine Protected Area is divided into different zones, each with a different level of

environmental protection:

® Zone A (red) is an integral reserve: all activities that may cause damage or disturbance to the
marine environment are prohibited. Only scientific research and management or surveillance
activities are generally allowed.

e Zone B (yellow) is a general reserve: some activities are permitted, provided they are carried
out with the least possible impact on marine ecosystems.

e Zone C (blue) is a partial reserve, also known as a buffer zone: a wider range of activities is
allowed compared to the other zones, always under regulations aimed at minimizing

environmental impact.
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Figure 4 - Map of the Plemmirio Marine Protected Area.
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Habitat Types

Plemmirio MPA is characterized by diverse habitats, including rocky coastlines, submerged caves, and
extensive Posidonia oceanica meadows (Figure 5). These habitats provide essential shelter and
feeding grounds for a variety of marine species. The area also includes unique underwater

archaeological features, adding to its ecological and cultural significance.

A
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Figure 5 - Marine habitats in the Plemmirio MPA.

Biodiversity Levels

The marine protected area is home to a wide range of species, including the noble pen shell (Pinna
rudis), the red coral (Corallium rubrum), and the spiny lobster (Palinurus elephas). It also serves as an
important habitat for large pelagic species such as tuna and swordfish. The benthic community is rich

in sponges, bryozoans, and soft corals, indicating a healthy and productive ecosystem.

Environmental Status

The water quality in Plemmirio is high, benefiting from active conservation measures. However,
sediment quality assessments have revealed localized areas of contamination from nearby urban

runoff.
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Human activities

The Plemmirio MPA is characterized by a high level of tourism, especially during the summer season
(@ total of 19,145 tourist presences were registered in Sicily in 2025,

https://osservatorioturistico.regione.sicilia.it/public/). The daily population flow during the summer

months (June, July and August) is estimated at approximately 11,000 people. Tourist facilities,
including beach establishments, hotels and campsites, are distributed between inland and coastal
zones [5].

In the study area, no collective maritime transport activities are currently authorized and no
designated mooring or anchoring areas are present. Additionally, the area is not affected by major
commercial and passenger shipping routes [5].

The practice of professional marine fishing requires mandatory registration in a dedicated register
maintained by the Capitaneria di Porto (Coast Guard). Trawling fishing is carried out by only six vessels
operating in the area; however, trawling activities do not take place within the study area, as these

vessels operate in the Sicily Channel [5].
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