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The Adriatic coast is characterized by the presence of a highly diversified lagoon system 

which as a result of climate change requires a thorough study for its protection and 

management. The aim of the study is to identify the values of this wetland complex 

located along the coastline which has been identified as a region that is more sensitive 

and critical to climate changes. Our work has been based over several years, arriving at 

conclusions to benefit the community lying in the area of the lagoons.  In developing our 

protective measures we reference countries like Italy, France, Denmark etc. We have also 

found solutions including the work of geographers and geologists.  Also we include 

demographics to be sensitive to local government bodies as we seek to preserve and 

protect these natural assets located along the Adriatic coast.   
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Introduction 

This paper is based on research, analysis and prognosis performed in recent decades 

which includes specialty areas as geomorphology, geography, and urban planning. These 

are a voice for preservation at all costs of these ecosystems.  Habitats have been lost due 

to the changes caused by human intervention and climate change. 

 The climate changes have an effect on our lagoon ecosystems including the flora and 

fauna of these natural ecosystems. Changes in the sea level due to the decay of the 

reported accumulated  corrosion in Mediterranean countries is in the ratio of 2:1 (doctoral 

dissertation Tase 2014). 

In recent decades most wetland and coastal ecosystems have experienced anthropogenic 

pressure coupled with massive migratory movements of population from within coastal 

areas. This phenomenon has been experienced dramatically in our country after the 

collapse of the communist system. Hemorrhage of this movement has brought many 

serious consequences for the coastal areas that have fallen prey to the unconscious 

actions of people destroying the equilibrium of nature in these lagoon ecosystems. 

The coastal area of the Adriatic’s length of 270 km stretches through quiet lagoons which 

are not only assets used by the local population, tourists, foreign and domestic, but are 

also the subject of research by specialists in the field. The Adriatic coastal area contains 

about 2/3 of all the lagoons extending in our territory. These systems are incredibly 

fragile. But the lagoon on the other hand contains ecological, economic, educational and 

scientific assets. 

Abstract 
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Most of lagoons and wetlands in this part of the coast, but also in our country are affected 

by the oscillating motion of the sea and are subject to the impact of natural components. 

The combination of the impact of rising world sea level with global warming is not 

balanced by  the accumulation of rivers in coastal areas which leads to increased 

flooding, changing salinity and all optimal conditions requiring these creatures to carry 

out their life in these coastal ecosystems. 

In our study area include the Viluni lagoon, the Kënella lagoon, the Kuin-Vain lagoon, 

the Patoku lagoon, the Kravastasë lagoon, and the  Narta lagoon. These coastal lagoon 

ecosystems have been recognized as a significant impact on the environment. 

2. Materials and Methods 

2.1Changes in biodiversity of wetlands as a result of natural and anthropogenic 

factors 

Changes of sea level rise on the Adriatic coast lagoon are prominently displayed in the 

change s of biodiversity. A concrete case is the Vilun lagoon where greater increases in 

sea level have occurred in October, November and December where activity dominates 

the area. The Viluni lagoon is considered a type of closed lagoon when the channel length 

is less than 1/5 the length of the cord that separates the lagoon from the sea (Paskof, Les 

Littoraux, "Impact dei menagements sur leur evolution, 1994). 

 The Lagoon  serves as buffer of changing water coming through high thrust ripple and 

rise of the sea level by lowering the pressure tides and mitigating the striking force and 

erosive off the coast. 

Despite the expansion of the lagoon (mostly associated with the deposit), the coastal 

processes aimed around single water circulation between the sea and the lagoon. (the 

depth of the channel has changed these last 60 years, where it was 2m in 1957 to 1.4 in 

2000 and 1.2 last measurements in 2014). (M. Tase  Dissertation, 2014). 

The narrowing of the channel connector are consequences in the development of life in 

the lagoon and expertise to this must be quite large investments and a higher cost to keep 

the channel open. It has made a difference in the amount of salinity which is comparable 

with earlier periods of time is thought to have been the salt (for this show waste disposal 

plant halophytes). 

This is connected with the arrival of freshwater brought by the Martenzës channel after 

the reclamation of the field due to the restriction of the Velipoje Also, the arrival of sea 

water from the narrowing of the canal that connects the sea and water balance 

(precipitation ). It has been too high in recent decades, and especially these last two years, 

where temperatures in the summer season  have surpassed average temperature values. 

Knowing the level of salinity  helps us to know the features of the plant and the animal 

world and especially for the growth of organisms such as species of fish, etc. 

Besides the natural factors in this lagoon as well as in  all other lagoons of the Adriatic 

coast, it has been affected a lot during the last 60 years of pressure from human society 
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itself.  The Viluni lagoon after 1958 has reduced its surface by 2100 ha to 638 ha as a 

result of drying of wetlands and deforestation causing the disappearance of a portion of 

the marshy vegetation and other organisms that grow in this chase. 

The Ecological importance of these habitats is not only in terms of natural communities 

and species they contain, but also in the environment. The role they play in controlling 

the quality of waste water is shown by the dumping of industrial and urban discharges in 

these lagoons. A clear example is the  Kune- Merxhani lagoon and it discharged today 

Vaini lagoon  where urban waste of the city of Lezha. 

 The Wetlands are seen not only as a source of food but they are also seen as filters of 

pollutants coming from inside the earth and wet surfaces near wetlands used as 

purification plants wastewater great economic importance. In  the recent years due to 

scientific interest and practical matters, these are called the kidney of nature ( Viluni 

lagoon ). This is important for the protective and effective cleaners but also because of 

the presence of very habitats that represent economic value. 

It is known that by measuring the height of the waves on the Adriatic coast to be around 

3m and  monitoring them, the waves come into lagoons at which place they serve as a 

buffer to mitigate the striking force of the waves and channels. The connecting roads 

communicating with the sea should be kept clean. helps us experiment as have the Dutch, 

and the Danish (in Rihebring) where creating breakwater obstacles, quarry and concrete 

blocks are placed at both ends of the channel (especially in the northern part of the  

Viluni lagoon ) to keep the channel open and to allow in this way, a turnover of wildlife. 

The intense and enriched lagoon salt water promote marine species, and the increase of 

the amount of oxygen in the lagoons etc. 

In 1973-1975 were built many wells on the borders of the Kuines  lagoon to reduce the 

salinity of the water, and 4 of them were opened near the Merxhani  lagoon as a discharge 

quantity of 100l / s and five others in the lagoon Vain a discharge amount of 200L / s. 

These affected and change the water quality of the lagoon. 

In the  Kune-Vain lagoon the  average temperature reaches 17ºC. In these two decades 

and especially in the last 10-year-old has reached this temperature over 19,5ºC (data from 

institution of Geophysics, Tirana, 2014), which has brought about the change of flora and 

fauna. Salinity has increased these last two years, reaching 36-39% in value and sea 

currents have a speed of 0,3m / s. The average level of evaporation in Vain is 763 mm / 

year, according to 2007 statistics. In the last decade, this level has reached about 790mm / 

year affecting habitation of this lagoon 

This increase in average values of temperatures has brought increasing% of salinity, 

which changes the values from the central to eastern lagoon and indication of this 

variability is the difference of values of pH of the winter season with the wine (They are 

higher in summer). 

The summer season for these lagoons is in the most critical in terms of their condition 

which becomes more peaty and especially evident when these lagoons are discharged and 

urban waste. According to the biological research institute, "Monitoring of flora and 
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peaty lagoon situation  in the Adriatic coast" appears more problematic. A more critical 

case is Kënalla lagoon which is gradually being transformed into a landfill wastewater. 

But in the case of  Kulari lagoon. The  channel communication is completely closed, 

causing complete suffocation, especially in the summer when it is associated with decay 

and deposition of underwater vegetation dominated by Zostera, noliti  algae and animal 

organisms. 

During this period due to the high level of evaporation, we have a significant drop in 

water level, the high level of eutrophication and the almost total absence of aquatic life. 

According to the Institute of Biological Research "Monitoring of flora" and peaty lagoons 

situation Adriatic coast "Vain lagoon, characterized by mesotrofi -eutrofi value of 

chlorophyll content to 7mg / m³ in particular areas. 

In the coastal area where the complex Kune-Vain lagoon found vegetation from that 

water up to pines grown, but most are accompanying hydro-hygrophytes, but despite the 

diversity of the high amount of associations in many sectors are quite damaged. The 

situation looks better in Kune, after the gate of the reserves. In such premises and a large 

number of vertebrates which indicates the appropriate space that offers this area for 

nesting of many different kinds of birds. By (Miho 1998) despite the great diversity that 

occurs in this area flourishing virtually absent (case Merxhani) and this is related to the 

lack of communication of waters between the best of the sea, while at the Ceka 

encountered and the population in bloom, even poisonous (eg reverse and peridinete 

Nitzchia populations). 

In the dynamics of the waters of the Patok lagoon play a major role in hydrological 

processes of climate (the arrival of water through tides, increasing during heavy autumn, 

winter flooding, evaporation process of the wind, etc.), which raise or lower the level 

water in the lagoon creating this process through channels connecting the Patoku sea. In 

terms of a lagoon close to its water salinity affected by climatic phenomena of the area 

having large oscillations of salinity, decrease in precipitation during autumn, winter and 

increased salinity during evaporation in the summer growth. Today the lagoon is affected 

by the activity corrosive of sea waves as well as that of human society where their effects 

occur in the eastern part of the lagoon where to 90s there was a quite area referred to 

increase pheasant today it has turned into a area Private and human intervention has 

caused the disappearance of this type of bird and marshy vegetation. 

3. Discussion 

3.1 Prognosis of the area under study in the context of climate change and measures 

for their protection. 

 The Coastal land strip where are concentrated coastal lagoons and wet lands in the Drini-

Mati-Ishëm is of particular importance. This area carries significant and valuable 

biodiversity, and  is considered a critically vulnerable region to climate variability and its 

expected changes. Protecting ecosystems and biodiversity they contain, it can provide 

turn support and protection for individuals and communities.  The Costs is to have 

healthy ecosystems which are more effective, and efficient change management than 

other alternatives used by people. 
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These habitats provide as good material (resources that can be used, for example, it is 

thought  that caught fishing around fish 8000kv year, ecological tourism), as well as 

services and features that benefit the community boost coastal protection. These habitats 

and communities are vulnerable to long-term climate changes that will cause the rise in 

sea level and frequency of marine storms. 

 From Predictions I thought  that average sea level rise 0,13m-0,16m in 2050 and 2100 

from 0.27 to 0.49 and the average temperature 2-3ºC more normal values which will 

bring the potential danger of fragmentation flooding, loss of habitats and species,and 

bringing the destruction of wetland ecosystem in this area of study. 

As a result of climate change it is thought that the existing lagoons and wetlands (in the 

area of Lezha and Velipojë) to become salty waters and dry land existing in wetlands. 

Greatest consequences will be seen in this region, as a result of climate change is thought 

to be 

a. The loss of wetlands 

b. fishing 

c. Recreational opportunities on the coast 

d. Loss of agricultural land 

These are the areas most vulnerable to flooding as are areas close to the coast.  Every 

millimeter   of sea level rise on the coast is expected to result in a withdrawal of coastline 

about 1km. There is only little experience and capacity to interpret the information, and 

taking the study seeks to develop a climate change adaptation strategy of valuable 

wetland areas and wetlands that lie in the study area. 

Our study has demonstrated that natural ecosystems have the potential to protect 

economic activities, infrastructure and built environment but will not be able to do so 

under the pressure of change and degradation  is happening already 

4. Recommendations and Conclusions 

The coastal zone between the mouth of the Bojana  River to Rodon cape (the northern 

coastal region of), occupies an important area of the Adriatic coast and owns 25% of the 

Adriatic coastline in the country. 

Distinguished for its great natural value (lagoons, beaches wet ground, etc.) and great 

value natural fertile soil, vegetation dense diverse climatic conditions suitable, large 

quantities of groundwater 

The main threat to the lagoon area is associated with global climate change thus warming 

climate, and which is expressed by raising the level of the world ocean (both the Adriatic 

Sea) and that consequently leads to the intensification of erosion coastal flood zones 

Lower Coast , rising sea waters Fortune. Such as changes are associated with sea level 

rise will threaten coastal aquifers. Many aquifers of coastal lagoons are experiencing an 

increase in salinity as a result of increased average temperature values and the amount of 
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evaporation. The balance of risk between freshwater aquifer itself and seawater will be 

under increasing pressure, both from sea level rise and changing hydrological regime. 

Aquifers of coastal lagoons of this area will face serious risks from climate change, 

forced by rising sea levels. 

Threats that are presented to us in the current situation are:  

a. Channel lagoon closure which has led to the asphyxiation of the plant and animal 

world,  

b. That urban and rural pollution has caused pollution of the lagoon beaches and 

therefore the world,  

c.  Expressed human influence through the sands of the beaches in taking 

uncontrolled construction has caused many problems to the balance of the beaches 

on the coastline. 

First we recommend natural measures and experienced engineering referencing the 

Danish and the Dutch, to enable keeping communication channels open. Connecting the 

lagoon with the sea in order to maintain optimal parameters for the development of flora 

and fauna found in them. 

a. To preserve the ecological conditions in the lagoon in order to preserve the 

biodiversity of flora and fauna that is indispensable for ecological tourism. 

b. Mass tourism is not developed in this part of the coast but elite tourism which 

enables preservation of the environment in these areas lagoon. 

c. Public awareness and consultation about the options available. 

d. Institutional  cooperation on environmental protection and climate change. 

e. Take measures to protect lowland and coastal area in case of the galloping 

advance of the sea because of climate change, despite its high cost for the construction 

of dams (as in the Netherlands). 
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