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ABSTRACT

The Narta Lagoon, part of the "Vjos€-Narté-Pishé Poro" Protected Landscape, is characterized by a rich mosaic of
aquatic and terrestrial habitats, where natural dynamics and anthropogenic impacts interact to create unique coastal
landscapes. The study was carried out during the spring-summer period of 2023-2024 through botanical field
expeditions, where diagnostic and dominant plants of habitat types were identified based on the Natura 2000
ecologiacal network, in accordance with European Directive 92/43/EEC "On the conservation of natural habitats and
of wild fauna and flora". The results show a broad mosaic of ecosystems that include aquatic, lagoonal, halophytic,
dune and forest habitats, forming a clear ecological transition from marine to terrestrial environments. Several main
habitat types have been identified, such as: river estuaries (1130), coastal lagoons (1150), Mediterranean salt
meadows and thermo-Atlantic halophilous scrubs (1410 and 1420), mediterranean salt steppes (Limonietalia)
(1510), shifting dunes along shore lines (2120), forests with Pinus halepensis (9540) and alluvial forests with Salix
alba and Populus alba (3280). The study also highlighted the presence of two plant species, Anacamptis piramidalis
and Ruscus aculeatus are listed in the annexes of HD 92/43/EEC and ten others are listed in the national red list as
threatened species. No globally threatened species were identified, although invasive species and human activities
pose a potential threat to ecological balance. The Narta Lagoon represents a sustainable and complex system of
Mediterranean ecosystems, with great scientific and conservation values. Sustainable management, continuous
monitoring and control of anthropogenic impacts are essential for the preservation of this unique natural landscape.
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INTRODUCTION

On a global level, human activities have caused and will continue to cause a loss of biodiversity. Changes in land
use, vegetation cover, pollution, habitat fragmentation, and the selective exploitation of species are accelerating the
degradation of biodiversity (Mullaj et al., 2017; Pacifici et al., 2018). Climate change is putting additional pressure
on biodiversity and is already starting to affect it (Bellard et al., 2012; Malatesta et al., 2023; Shumka et al., 2024).
Biodiversity constitutes an essential component of natural ecosystems, providing important ecological functions,
environmental stability and ecosystem services that are vital for the health of the planet and human well-being
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(Cardinale et al., 2012). The loss of biodiversity due to land use changes, pollution, habitat fragmentation, and other
anthropogenic impacts has made the conservation and management of ecosystems a top priority in environmental
science and nature protection policies (Shumka et al., 2010; Pacifici et al., 2018). Coastal lagoons, as areas between
water and land, represent ecosystems with high ecological values and biodiversity, offering diverse habitats for flora
and fauna, including protected species and those of conservation interest (Xhulaj & Shuka, 2007, Meco et al., 2024).
The “Vjosé—Narté—Pishé Poro” Protected Area, and especially the Narta Lagoon, is characterized by a rich mosaic
of aquatic and terrestrial habitats, where natural dynamics and anthropogenic impacts interact to create unique
coastal landscapes (Shumka et al., 2018; Miho et al., 2023; Meco et al., 2023).

The classification of habitats according to Natura 2000, in accordance with the Habitats Directive (Directive
92/43/EEC), provides a standard framework for the identification and assessment of natural habitats and species of
wild flora and fauna (Zub 2018). This system allows the knowledge of the structure, composition and distribution of
plant communities and provides a solid basis for the development of sustainable management strategies and
biodiversity conservation at local, regional and national levels. Studies on such habitats are essential to understand
the ecological relationships between different landscape elements, the influence of environmental factors on species
distribution, and to guide conservation measures aimed at preserving coastal and lagoon ecosystems in their natural
state (Todaro et al., 2024; Biondi et al., 2012; European Environment Agency, 2020). The area is attracting
increasing investment in tourism infrastructure, including the construction of a new airport and associated facilities,
which are exerting growing pressure on valuable natural habitats.

MATERIALS AND METHODS

Field expeditions and observations were conducted within “Vjosé-Narté” Protected Landscape during the spring and
summer period of 2023-2024 to identify the habitat types and their main plant communities, based on the
medodoloogy of species assessment and monitoring (Shuka et al., 2021; NATURA 2000 2013). The main goal of
these expeditions was to identify the flora and dominant plant communities within the studied area.The
identification of plant species was carried out using identification keys for the Albanian flora, as well as
contemporary published literature on the Flora Books (Tutin et al., 1964-1980). For each plant community, the
diagnostic species, the floristic composition and the surface area of coverage were identified. Vegetation is a very
important element in the function of creating different habitats for representative species but also for the aquatic
world, because it determines the main characteristics of biocenoses. After field identification, the classification of
habitats was carried out according to the Natura 2000, in accordance with the Habitats Directive 92/43/EEC “On the
conservation of natural habitats and of wild fauna and flora” (Directive 92/43).

RESULTS

The results of this study present a detailed overview of the habitat types identified within the “Vjosé—Narté—Pishé
Poro” Protected Landscape, regarding their floristic composition, distribution and relevant plant communities.

Figure 1. A) Map of habitats according to Natura 2000. B) Map of anthropogenic pressures on habitats.
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Vegetation is a very important element in the function of creating different habitats for representative species but
also for the aquatic world, because it determines the main characteristics of biocenoses. Analysis of the results
obtained in the field to identify the flora and plant communities of the area show a rich mosaic of habitats, ranging
from aquatic and lagoon ecosystems to sand dunes and Mediterranean forests, reflecting a clear ecological transition
from marine to terrestrial environments.

The results below present the habitat types and their main characteristics:

Habitat type: 1130 — Estuaries

This habitat is characterized by the interaction of fresh and saltwater, which creates favorable conditions for the
development of specialized aquatic vegetation. The high nutrient content, brought by the Vjosa River, favors the
growth of the biomass of microscopic benthic algae and hydrophilic species such as diagnostic species Zostera
noltii, Ruppia cirrhosa and rarely Spartina versicolor. These species represent an important link in the food chain,
supporting animal biota and contributing to the filtering function of estuarine waters. This habitat cover an area of
about 24 ha.

Habitat type: 1150 — Coastal Lagoon

The Narta and Kallénga lagoons represent the clearest features of this habitat. The vegetation is dominated by
hygrophilous and halophytic species such as Chara canescens, Ruppia maritima, Zannichellia pedunculata, Althenia
filiformis and Zostera noltii. Near temporary ponds with high salinity, Arthrocnemum fruticosum and Juncus
maritimus appear, creating dense stands in seasonally flooded lands. These species often are compained with Ruppia
maritima and Ranunculus peltatus subsp. baudotii. According to Kashta et al. (2023) the Narta Lagoon is the only
known locality so far of rare species Riella macrocarpa.

The Narta Lagoon is of particular importance for waterfowl, as it provides nesting and feeding habitats, while
maintaining a balance between aquatic and terrestrial vegetation. This habitat extends over an area of approximately
3,159 ha, including lagoons.

Habitat type: 1120 — Mediterranean salt meadows (Juncetalia maritimi)

This habitat covers significant areas in the coastal area and intermediate between freshwater and saline soils. It
represents halophytic and halo-hygrophilic ecosystems that are periodically flooded during the winter by sea or
Vjosa River waters (Figure 2 A).

Al

Figure 2. (A) Habitat 1120-Narta Lagoon and the typical saline vegetation surrounding its elevated areas.
(B) Habitat type 2120-Raised dunes, Plant association with Ammophila arenaria. (C) Habitat type 9540-Artificial
vegetation along the coast with Aleppo Pine (Coastal pine vegetation).

The main plant community of the habitat is Juncetum maritimi, with dominant and diagnostic species sea rush
(Juncus maritimus). The habitat cover large area between the forseted belt and the ex-cultivated areas, flooded by
sea waters and freshwater. The depresions created in between them, generaly are under the influence of brackish
waters. The plant community is also inhabited from Limonium narbonense, Bellis annua, Plantago crassifolia,
Plantago maritima, Juncus acutus, Agrostis stolonifera, Aster tripolium, Blackstonia perfoliata, Inula chrithmoides
etj. The plant community Juncetum maritime is often companied with Limonium narbonense or other species,
creating a mosaic of microhabtats in the depressions within the pine forest dominated by Pinus halepensis.

These formations represent a floristic-ecological mosaic that varies according to water regime and salinity
conditions, creating numerous microhabitats for the lagoon's fauna. This habitat type is dominated by plant
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communities with sea rush and in some parts of it by spiny rush (Juncus acutus). Vegetation cover in small parts of
it reaches 60-80%.

The second plant community with Schoenus nigricans of Mediterranean salt meadows is spread in the marshy areas
with less salted waters. Dominant species of plant community is Schoenus nigricans and Carex distans, Carex
divisa, Carex extensa and diagnostic species Salicornia europea, Baldellia ranunculoides, Arthrocnenum spp,
Erianthus ravenae, Inula chrithmoides, Plantago crassifolia etc.

Companied plants besides in these communities are also Calystegia sepium, Scircus spp., Plantgo lanceolata, Bellis
perenis, etc. This habitat extends over an area of -approximately 209 ha.

Habitat type: 1420 — Mediterranean and thermo-Atlantic halophytic shrub formations (Sarcocornetea fruticosi)
This habitat covers more limited areas and is usually located behind dunes or in places with temporary waters with
low salinity. Habitat is represented by the following plant communities:

Plant community with Arthrocnemum spp. div. (dense halophytic vegetation, with almost 60-80% cover) with
diagnostic species of Puccinellia festuciformis, Arthrocnenum fruticosum, Arthrocnenum glaucum, Arthrocnenum
perene, Halimione portulacoides, Salicornia europaea, Salsola soda, Suaeda splendens, Suaeda maritima, or
Plantago maritima. The dominant species of the habitat Arthrocnemum spp., forms different plant communities with
some of the above species. The habitat covers the largest surface of the habitat along the abandoned salinized lands.
These lands have been cultivated before the years 1991, after a desalinization period on 1970-1980 years. The above
vegetation mostly belongs to the Puccinellio festuciformis-Sarcocornietum fruticosae (Br.-Bl. 1928) J.M. Géhu
1976 and Halimiono portulacoidis-Suaedetum verae (Molinier & Tallon 1970) Géhu in Géhu et al. 1984 (Tavilla
2023). Along the irrigation and or drainage canals and partcularly in the depressions with brackish waters the plant
association with Tamarix hampeana is observed too. Tamarix hampeana is a typical species of marshy
environments and soils with high humidity. This vegetation plays an important ecological role in stabilizing soils
and creating protective belts between the lagoon and sand dunes. The plant cover reaches 40—70%, while the height
of the shrubs is 1-2 m, forming a stable halophytic shrub structure. This habitat extends over an area of
approximately 62.84 ha.

Habitat type: 1510 - Mediterranean salt steppes (Limonietalia)

Within the protected landscape the habitat type: Mediterranean salt steppes (Limonietalia) cover small surface. The
only plant community is that of Limonium narbonense — Arthrocnenum sp. div. The plant community prefer soils
with non-uniform salinity. Generaly, this plant community were spread in the eastern parts of coastal areas, in the
depresions that are flooded by both the freshwater and tide of the sea. Diagnostic species of assosacion is Limonium
narbonense (Bogdanovi¢ et al., 2022) and diagnostic species, Halimione portulacoides, Salicornia europea,
Plantago crassifolia, Inula chrithmoides ect. This plant community was recorded also in the both sides of Vjosa
river and near the irrigation canals. This habitat extends over an area of about 5 ha.

Habitat type: 2120 — Mobile dunes along the coast with Ammophila arenaria (White dunes)

This habitat represents the pioneer phase of coastal successions (Figure 2B). Its vegetation is adapted to extreme
conditions of sand and drought, with strong roots and sessile leaves. The most representative species are Ammophila
arenaria, Alkanna tinctoria, Sporobolus pungens, Echinophora spinosa, Eryngium maritimum, Pancratium
maritimum, Medicago littoralis, M. lupulina, M. marina and Cakile maritima. The most spread in this habita types is
plant community of Sporobolus pungens, dominated from species such as Tribulus terrestris, Crepis foetidae,
Calystegia soldanella, Reichardia picroides and Datura stramonium etc (Mego et al., 2023; Shuka et al., 2024).
These plants play an important role in stabilizing dunes, preventing erosion, and creating conditions for the
development of subsequent coastal forests. This habitat extends over an area of about 24 ha.

Habitat type: 2250 - Coastal dunes with Juniperus spp.

This habitat is dominated by the large-seeded red juniper (Juniperus oxycedrus subsp. macrocarpa), which appears
in stabilized dune belts and often intersperses with Pinus halepensis. This habitat type represents a more developed
phase of coastal succession and has great value for biodiversity protection, as it shelters many plant and animal
species adapted to sandy conditions. This habitat extends over an area of approximately 61 ha.

Habitat type: 9540 - Mediterranean pine forests with endemic Mesogean pines (Pinus halepensis)

The Aleppo pine forest is the most distinctive element of the coastal zone's vegetation cover. It represents a
sustainable system that contributes to the stabilization of dunes and the protection of the coastline (Figure 2 C).
Several distinct associations have been identified:
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* Pinus halepense — Juniperus oxycedrus (low dunes, sparse cover)

* Pinus halepense — Myrtus communis (elevated sandy areas, high density)

* Pinus halepense — Erianthus ravenae (wet areas with sparse forest).

In some segments, especially after the 1970s, Acacia cyanophylla (Golden Mimosa) has been introduced, which
plays a role in stabilizing the dunes, but also has an impact on the natural composition of the vegetation. This habitat
extends over an area of approximately 157 ha.

Habitat type: 3280 — Mediterranean rivers with continuous flow

This habitat represents the lower bed of the Vjosa River and includes riparian and alluvial forest with Salix alba,
Populus alba and Platanus orientalis. Diagnostic species of the habitat are Salix alba, Salix purpurea, Populus alba,
and other species such as Populus nigra, Alnus glutinosa, Platanus orientalis, Ulmus minor, Fraxinus angustifolia.
This type of vegetation plays an important ecological function as a biocorridor, connecting terrestrial and aquatic
ecosystems and providing habitats for many organisms. The herbaceous part is dominated by Phragmites australis
and Typha australis and T. latifolia, which have high filtering and bank stabilization capabilities. This habitat
extends over an area of approximately 70 ha.

Habitat type: 6430 — Hydrophilous tall herb fringe communities of plains and of the montane to alpine levels

This habitat includes the vegetation of irrigation and drainage channels and ponds, with dominance of species such
as Phragmites australis, Typha latifolia, Fimbristylis bisumbellata, Scirpus spp., Cyperus fuscus and Alisma
plantago-aquatica. The habitat type is vegetated by Phragmites australis and Phragmites latifolia plant
communities.

Plant community with Phragmites australis and Typha latifolia inhabits the shores along the Vjosa water and along
drainage and irrigation canals and other ponds that hold water for most of the year. The accompanying plant species
are few; therefore, it is more often presented as oligocenosis but also monocenosis with almost 100% plant cover.
Diagnostic and dominant species of the community is Phragmites australis and Fimbristylis bisumbellata. The
vegetation of the drainage canals in the area is composed by both emergent and submersed plant species. The most
dominant species of emergent type were: Typha latifolia, Phragmites australis, Scirpus holoschoenus, Scirpus
lacustris, Cyprus longus, Alisma plantago-aquatica, Paspalum paspalade, Phalaris aquatica, Rumex spp.,
Ranunculus spp., and floating plants of Lemna gibba, Spyrodela polyrhiza etc.

These communities constitute the transition zone between water and land, contributing to the biological purification
of waters and the creation of microhabitats for various aquatic fauna. In places with temporary waters, species such
as Suaeda maritima and Suaeda splendens develop, while grazed areas contain communities with Juncus acutus and
Scirpus spp. This habitat extends over an area of approximately 32 ha.

Wasteland habitat (uncultivated lands)

Although not directly included in the classification of the Habitats Directive, this environment constitutes an
ecological component of local importance. Spontaneous, often ruderal and invasive species has developed on these
habitats, such as Ditrichia viscosa, Erianthus hosti, Lamium purpureum, Cichorium intybus and Daucus carota,
with values for grazing and aromatic-medicinal flora. This habitat extends over an area of approximately 376 ha.

Protected species

From our observations it results that in the protected landscape of “Narté-Vjosé” two plant species are listed in the
Habitats Directive grow (Anacamptis pyramidalis (L.) Rich. and Ruscus aculeatus L. which are found in are
protected by the Habitats Directive (Habitat Directive92/43/EEC), while the species Ophrys apifera Hudson, is
protected by the Bern Convention (Bern Convention (1979). Despite this, the first two species have a fairly wide
distribution in Albania, while the third species found in the Narta Lagoon has a limited distribution.

Within the territory of this area there are no globally (IUCN) or regionally endangered species, meaning the
mediterranean region

Anthropogenic pressures on habitats

Monitoring conducted in the Narta Lagoon area shows a significant increase in human activities, which exert
pressure on ecosystems and habitats (Figure 1 B). These pressures are mainly related to coastal tourism, camping,
the use of sports motorbikes, grazing and fires, which together affect the change in the structure, functioning and
biodiversity of habitats.
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Coastal habitats — 2120 “Moving dunes along the coast with Ammophila arenaria (White dunes)” and 2250 “Coastal
dunes with Juniperus spp.”. These habitats are affected by the intensification of beach use (Portonovo, Hidrovori,
Delisufi) and the development of campsites, which lead to soil compaction, damage to typical dune vegetation, and
pollution from plastic waste. The presence of motorbikes and campers in the sandy area causes erosion of dunes and
fragmentation of coastal habitats.

River and estuarine habitats — 1130 “River Estuaries” and 3280 “Mediterranean Rivers with continuous flow”.
These habitats are affected by the accumulation of plastic waste, which mainly comes from the Vjosa River or from
recreational activities near the waters. This pollution reduces the quality of the habitat, harms aquatic flora and fauna
and affects the natural self-cleaning processes of the lagoon system.

Habitats - 6430 “Hydrophilic herbaceous plant communities” and 1420 “Mediterranean halophytic shrub
formations” The use of the area for pasture is one of the strongest pressures, as livestock consume only a few plant
species, causing an alteration of the floral composition and a reduction in biological diversity. This process leads to
the dominance of some opportunistic species and the gradual loss of species characteristic of these habitats.

Forest habitats — 9540 “Mediterranean pine forests characterized by endemic Mesogean pines.” Fires cause
degradation of the forest layer, loss of soil organic matter, and hinder the natural regeneration of Mediterranean
pines.

The construction of the Vlora airport, near the Narta Lagoon, has changed the development dynamics of the
surrounding area, creating a new attraction for tourist development and an increase in economic interest in the
region.

However, in the future, this development may constitute a high pressure for the loss and fragmentation of natural
habitats. In order to protect sensitive ecosystems and preserve the biodiversity of the lagoon, it is essential that this
process is accompanied by careful environmental management measures, including monitoring impacts, preserving
sensitive areas and limiting direct interventions in natural habitats.

Discussions

The study shows that the territory of "Vjosé-Narté-Pishé Poro" Protected Landscape represents a mosaic of
interconnected ecosystems, where natural dynamics and human impact interact to form a unique coastal landscape
on a national and regional scale. Analysing the plant communities and habitat types within the protected landscape
"Vjosé-Narté-Pishé Poro", it results that their cover vegetation is similar to that of coastal parts in Albania and
nighboring countries in the meditarren (Xhulaj& Shuka, 2007; Sciandrello & Tomaselli 2014; Tavilla et al., 2023).
Its vegetation belongs to the class Salicornietea fruticosae Br.-Bl. et Tx. ex A. Bolos y Vayreda (1950) and
Ruppietea maritimae J. Tx. ex Den Hartog & Segal (1964), excluding the forested parts of landscape.

The ecological, floristic and functional importance of these habitats makes the area a suitable model for studies on
the conservation of Mediterranean ecosystems and for the development of sustainable management strategies. In
areas with temporary flooding and high salinity, halophytic communities (Arthrocnemum spp. div.,) dominate. In
areas with fresh or mixed water, hygrophilous associations with Phragmites australis and Typha latifolia
predominate. This ecological gradient creates a clear horizontal transition of habitats, typical of Mediterranean
lagoon systems.

In the Narta area, a complete sequence of plant successions is observed from white dunes with Ammophila arenaria,
to stabilized dunes with Juniperus oxycedrus subsp. macrocarpa, to forests with Pinus halepensis. This process
reflects the natural evolution of sand ecosystems towards a more stable and more biodiverse state.

The presence of Acacia cyanophylla in some segments, although helping to stabilize the dunes, alters the natural
floristic composition and should be monitored for long-term impacts.

The Pinus halepensis forest and the alluvial forests of Salix alba and Populus alba constitute key components of the
ecosystem for protecting soil from erosion, conserving moisture, and creating biocorridors for fauna. These habitats
provide the ecological connection between aquatic and terrestrial areas, contributing to the preservation of the
integrity of the natural landscape.

The wide distribution range of species with conservation intrests such as Anacamptis pyramidalis, Ruscus aculeatus
and Ophrys apifera indicates the good ecological quality of the habitats and their importance for the Mediterranean
flora. The lack of globally threatened species indicates a stable state of plant communities, although pressure from
invasive species and human activities may alter this balance in the future.

The construction of the newly built airport, along with its forthcoming operation, is expected to significantly
increase pressure on natural habitats, particularly affecting local fauna species. Furthermore, planned tourism
development projects in the nearby areas of Pylli i Sodés and Zvérec are likely to intensify visitor frequency, noise
levels, and pollution, thereby further degrading these valuable natural habitats.
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CONCLUSIONS

e The Narta Lagoon represents a mosaic of interconnected ecosystems, ranging from aquatic and lagoonal
areas to sand dunes and Mediterranean forests. This diversity creates a unique landscape on a national and
regional scale.

e The biodiversity and ecological values of the area are high, with a rich floristic composition and a
considerable number of habitats classified according to the Natura 2000 system.

e Plant successions are clear and complete, ranging from white dunes with Ammophila arenaria, to stabilized
dunes with Juniperus oxycedrus, to pine forests with Pinus halepensis, reflecting a natural evolution
towards ecological stability and higher biodiversity.

e Wetland and estuarine habitats play a key role in water filtration and as nesting areas for waterfowl. These
ecosystems are of particular importance for maintaining the food chain and biological functions of the area.

e The habitat of salt meadows and halophytic formations shows the adaptation of species to extreme
conditions, providing microhabitats for diverse fauna. This helps maintain ecological balance and
biological diversity.

e Mediterranean pine forests have important functions in stabilizing dunes, protecting coastlines, and forming
ecological biocorridors.

e The presence of protected species such as Anacamptis pyramidalis, Ruscus aculeatus and Ophrys apifera
indicates a good ecological quality of the habitats. Although no globally threatened species were identified,
there is a need for continuous monitoring to maintain this status.

e Human activities and climate change remain factors that can disrupt the current balance of the ecosystem,
so careful management and sustainable planning of the area are required.

e The Narta Lagoon is a natural model of Mediterranean coastal ecosystems, with great ecological, scientific
and conservation values. Its study provides an important basis for the development of conservation
strategies and sustainable management of habitats, as well as for the improvement of nature protection
policies in Albania.

Confflicts of interest. The authors have no conflicts of interest.
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