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The Albania coastline has a total length of about 380 km, two third of which border 
the Adriatic Sea and one thirds the Ionian Sea. This coastline is characterized by an 
extremely active sedimentary regime. The sediments discharged by Shkumbini, 
Semani and Vjosa rivers have built up the coastal plain, where at present the two 
largest lagoons of Albania, Karavasta and Narta, are found. Karavasta Lagoon 
(Ramsar site) is included on the most various mosaics of coastal habitats in Albania, 
that extend between Shkumbini and Semani rivers, in the central part of the Albanian 
Adriatic coast. Karavasta Lagoon is included in Karavasta complex area with Godulla 
lagoon and irrigation collectors of Myzeqe and Terbufi, Kulari area and Semani and 
Shkumbini rivers, at both sides of the lagoons. The coastal zone of the Vlora Bay, 
including that of the Treport, is one of the most active one from the geomorphologic 
point of view, as well as related to the environmental issues. The coastal lagoons have 
attracted man’s interests for their biological resources richness. Over the centuries, 
fishing and hunting, more recently nature conservation, have concentrated man’s 
interests on these environments. Such activities have determined the interventions for 
maintenance of hydraulic circulation within the lagoon, the stabilization of the inlets 
(channel connecting sea-lagoon), the attempt to control and regulate freshwater input 
in quantity and quality. 
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INTRODUCTION  
 
Aquatic ecosystems are characterized by large variation in abiotic variables and of 
species assemblages, as well as by unpredictable changes in time and in space (Basset 
et al., 2001). In the coastal zone, aquatic ecosystems are mainly regulated by physical 
processes related to freshwater and seawater flow. Freshwater flows into coastal 
aquatic systems occur very irregularly, both in time and intensity, whereas sea flows 
are much more regular in time although irregular in intensity (Carter, 1988). In any 
case, it is the mixing of these two major forces that mostly regulates the functioning 
of coastal aquatic ecosystems (Nixon, 1982). Coastal lagoons located between land 
and seas are influenced by both the marine and terrestrial environments. Coastal 
lagoons are naturally enriched areas with very unstable environmental conditions due 
to their confinement from the open sea and to their shallowness. In this sense they are 
considered as naturally stressed environments.  
Wetlands provide important services to human societies, such as water supply, 
sanitation, flood control and food resources. All over the world, management of water 
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the key component of wetlands will be an issue of crucial importance in the 21st 
century, affecting the daily lives of millions of people. Furthermore, wetlands are 
cradles of biodiversity, providing the water and primary productivity upon which 
countless species of plants and animals depend for survival. Coastal lagoons located 
between land and seas are influenced by both the marine and terrestrial environments. 
Coastal lagoons are naturally enriched areas with very unstable environmental 
conditions due to their position from the open sea and to their shallowness. In this 
sense they are considered as naturally stressed environments. Furthermore, being 
close to land, they are vulnerable to human disturbance. Adriatic and Ionian coastal 
lagoons, constitute 16 complex area with 40 smaller wetlands as part of their stretch 
starting in the north, as Velipoja, Viluni, Kune-Merxhani, Vaini-Ceka, Patok, 
Rushkulli, Karavasta-Divjakë, Narta, Orikum and Butrinti. Space representing shelf 
deposits, the littoral, alluvial and other older places; mollas, terrigenous, flysch and 
carbonates (Hoxhaj et al., 2010). 
 
MATERIAL AND METHODS 
 
In the framework of the implementation of the project “Monitoring of the quality of 
surface waters", the monitoring program of the waters quality of the lagoons system 
have been developed. According to this program, the sampling has been conducted 
from 4 fixed stations inside the Narta Lagoon and from 6 stations for the Karavasta 
Lagoon,  during time interval 2010-2014, with a frequency of 4 times per year (Figure 
1).  
 

 
 

Figure 1. Sample’s stations at Narta Lagoon and Karavasta Lagoon 
 
Water samples are taken in surface respecting the sampling procedure for the shallow 
waters. There were analysed the basic water parameters, such as pH, transparency, 
temperature, salinity, BOD, COD, NO3-N, NO2-N, NH4-N, P-PO4 and P total. The 
basic parameters level has been analyzed using standard methods prescribed in ISO 
(13.060) and EU: 78/659/EEC standards and from the APHA methods for analyzing 
water and wastewater (APHA, 1998).  
 
Lagoons geography and morphology 
The Karavasta Lagoon is located along the Adriatic coast, between the Shkumbini 
River, in north, and the Semani River, in the south. Lagoon is the largest of our 
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country and the entire southern coast of the Adriatic Sea, with an area of 4330 ha, 
with a length of 10.6 Km, a width of 4.3 km and a depth of up to 1.5 m. Separated 
from the sea through a broad belt of sand, covered by dense forest. The area is 
bordered by the Adriatic Sea and the western hillside of Divjaka hills, and is 
composed mainly of Quaternary sandy and clay deposits, between the Divjaka hills, 
the Shkumbini River in the north and Semani River in the south, there are deposits of 
alluvial clay and sand. The area is poor in underground water. The Karavasta lagoon 
is connected to the sea via three channels: the Northern channel of 700 m long, 17 m 
wide and 0.75 m deep, central channel of 1200 m long, 26 m wide and 1.55 m deep, 
and southern channel of 500 m long, 23 m wide and 0.61 m deep. Only the northern 
channel is connected directly to the sea, but to maintain this connection, regular 
dredging is necessary. The others communicate with the Godulla Lagoon, west of 
Karavasta Lagoon, with an area of 650 ha, 5 km length, 3.8 km width and a maximum 
depth of 1.7 m, connected to the sea by two other channels (Figure 2). 

 
Figure 2.Geographical situation of the main lagoons of Albania 

 
Narta Lagoon is one of the largest and the most important coastal wetlands of 
Albania. It is situated about 14 km in the northern part of Vlore town. The lagoon has 
a surface of 42 km2, where 13.8 km2of the northern part are used as saline (Skrofotina 
Salt Pan). This is formed from a coast bay, which is divided from the sea as result of 
soil accumulation from Vjosa River is transported in this bay (Lami, 2004). The 
average depth is 1.26 m. It is connected with the Adriatic Sea by two artificial 
channels; the southern channel is 200 m long and 6.48 m wide; the northern channel is 
800 m long and 11.60 m wide (Pano, 2009). At its north extend the bottom part of 
Vlore-Myzeqe area, while in south and in its southwestern part, Narta Lagoon is 
bordered with the picturesque hills of Zvërneci. There are two small picturesque 
islands in this side. There is the monastery of Zvërneci in the big island. The hydro-
morphologic processes in the lagoon are related with the adjacent hydrographical 
network, with a contribution of solid alluvium materials from different small rivers, 
mainly during winter period, and the detritions from the Adriatic Sea wave refraction. 
Despite the relatively large surface, the lagoon is characterized by a short time of 
water circulation, firstly because of huge water exchange (water inflow and outflow 
through) between the lagoon and the sea, and secondly, because of its small depth 
(Selenica, 2008). At the same time, water movements in the lake can be affected by 
many factors, such as wind, air temperature, and pressure and bottom friction. 
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Geology 
 
Geology, its dynamics, structure of hydric system and climate has conditioned the 
morphology of Narta Lagoon, Vlore bay and Jose river mouth. Narta Lagoon was 
formed in e sea bay, which is closed by solid sediments transported by Vjosa River to 
the sea. The neotectonic phenomena also characterize the lagoon area. At 
southwestern direction, the Tortonian molasses Zvërneci hills chain from the isle 
separated Narta Lagoon from Adriatic Sea. Geological section is extended from the 
beach to the northern direction and by erosion abrupt slope has been formed rising 
over the seaside. These characteristics make Zvërneci a rare geo-monument, with 
great international scientific and touristic interest. Around the Narta Lagoon side the 
lagoon Quaternary deposits (Q4

1) are extended. The dominant geomorphologic 
processes acting in the Karavasta lagoon area, consist in a notable discharge of solid 
alluviums from the Semani and Shkumbini rivers and wave transformation processes 
around the delta cusps and the bayed beach enclosed between them (Ciavola et al., 
1999; PHARE, 2002). This area is composed mainly of sandy and clay deposits of 
Quaternary age. South of the Shkumbini mouth, parallel with the shore sandy 
Quaternary deposits occur as beach ridges, while around the Karavasta Lagoon, 
swampy deposits are found consisting of clay, silts, fine sand and peat (turf) of 
Quaternary age. Between Divjaka hills, Shkumbini River in the north and Semani 
River in the south there are deposits of alluvial Quaternary clay, silts and sand. The 
western sides of the Divjaka hills are formed by mudstones, sands and conglomerates 
of Pliocene age. The central part of Karavasta lagoon is characterized by a slimy layer 
that in the peripheral zone is bordered by peat, sand, sub-sand and sub-clay (Ciavola 
et al., 1999). Landscape changes in this lagoon take place as accumulation and 
deposition of sand mostly with dramatic coastal changes, creation of lagoons, 
moderates to strong erosion affecting low-lying shores and sand spits. Due to the 
sedimentation of the alluvium of the Semani and Shkumbini rivers, the mouth of the 
deltas is constantly shifting on the coastal plain in an endless search for an 
equilibrium position. The sediments discharged by the Shkumbini, Semani and Vjose 
rivers have built up the coastal plain where at present the two largest lagoons of 
Albania, as Karavasta and Narta, are found Chauvelon, P. (2004). Data from Pano 
(1992) for the period 1948-1990, indicate that the mean total sediment discharge of 
Albanian rivers was in the order of 65.7 million tons per year. It is quite likely that in 
recent years the sediment load decreased because of sand and gravel extraction and 
dam construction (Simeoni et al., 1997). Values of water and solid discharges of 
Shkumbini, Semani and Vjosa rivers are summarized in Table 1. 
 
Table 1. Mean annual water discharges and sediment load of Shkumbini, Semani 

and Vjosa rivers 
 

River Catchment 
area (km2) 

Discharge  
(m3/s) 

Sediment 
discharge  

(tons/year) 
Shkumbini 2444 61.5   7.20 x 106 
Semani 5649 95.7   16.5 x 106 
Vjose 6706 195 8.30 x 106 
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The coastal morphology of Karavasta lagoon has been highly dynamic for the last 135 
years because of the changes which occurred to the two river deltas. The major events 
occurred when the Semani River changed its course moving northwards in the 1950s, 
then again southward in the late 1970s. Then the erosion of its abandoned delta 
progressively created a spit growing northward of the most recent mouth, which 
eventually closed in a few years to form the Godulla Lagoon. At the moment, it seems 
that this Godulla barrier-island system is being eroded and will tend to disappear 
within years (MedWetCoast, 2005).  
 
Climate  
The area is situated in the coastal plateau, which according climate regionalization of 
Albania, belongs to the Central Mediterranean field climate. It is characterized by 
mild winters with abundant precipitation and hot-dry summers. Precipitations are 
mainly in the rain form, while the snow layer is of very short duration. Solar radiation, 
as one of the principal factor of climate, is very uniform over the areas under the 
study. The annual solar radiation for the areas is about 1540 kwh/m2. The highest 
value is observed in July and the smallest one in December. The annual average of air 
temperature varieties from 15.4oC up to 16.3oC. The maximal air temperature is 
measured in July/August with 30oC and the minimal air temperature is measured in 
January, with 4.8oC. The climate in coastal area of Karavasta Lagoon is typically 
Mediterranean, with a mean year precipitations of 893 mm in Divjaka, where 70-75% 
of the rain occurring from October to March. Evaporation estimated from 
climatologically data of Vlore Station (Hydro Meteorological Institute, 2001) reach an 
annual value of about 1200 mm, evaporation calculated from data temperature in the 
Karavasta Area (Technical, 1995, 2003) is of the same order. Although there is a 
hydro- climatic deficit, it is not as important as in other western Mediterranean areas. 
Nevertheless, during the summer month, with monthly evaporation values reaching 
150 mm, and low precipitations the water deficit is severe for the Karavasta Lagoon. 
This implies that even with its original drainage basin, the lagoon has always faced 
strong seasonality in its water and salinity regime, as it is generally the case for 
Mediterranean coastal lagoons. Another important climatic variable for lagoon 
hydrology is the wind, which allows mixing of waters and enhances or counteracts the 
tidal effect on water exchanges with the sea (Chauvelon, 2004; Lowry, 2006). Air 
humidity is regularly linked with air temperature. Monthly mean of the relative 
humidity in this zone varied from 62-o 69 %, while the annual mean was 66%. Wind 
is mainly represented by sea breeze, which is a very evident especially during the 
summer time. Winter is dominated by eastern winds with an average speed of 3.5 m/s. 
The mean velocity is respectively 4.4 m/s and 5.2 m/s. Due to its limited water depth, 
the thermal regime of lagoon waters is similar to the air temperature regime. The 
seawater that penetrates in lagoons has a great influence on its thermal regime, 
particularly near the communication channels. The lowest water temperatures in the 
lagoon are in December-January period and highest in July-August period. The 
average annual temperature was 14.9oC.  
 
RESULTS AND DISCUSSION 
 

1. Narta Lagoon results discussion 
The phosphorous concentration is dependent on biological activity and on the flow 
rate of the water. The content in the water shows variation over the year, with the 
highest concentration in the spring (from 0.012 to 0.025 mg/l P) and the lowest during 
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the winter (from 0.007 to 0.010 mg/l P). Our results show that the level of 
orthophosphate varies from 0.007 to 0.025 mg/l P at all monitoring stations of Narta 
Lagoon (Figure 2) (Çomo et al, 2014). 
 

 
 

Figure 2. Variation of phosphates concentration of Narta Lagoon 
 
Nitrogen fixation, nitrification and denitrification are critical steps of the nitrogen 
cycle, the first being an input and the latter a loss of nitrogen from the system 
(Herbert, 1999; Nedwell et a. 1999; Welsh 2000). Nitrogen concentration as 
ammonium, nitrate or nitrite is linked closely with nitrogen cycle. The time 
distribution of this indicator in the lagoon water follows that of water circulation from 
the water exchange between sea and lagoon, accompanied with organic development 
during the summer period when the temperature is higher and the water is warmer 
giving the possibility to algae or other biotic organism to develop and change the 
equilibrium between live organisms and the nitrogen concentration in water (Kormas 
et al.2001). The levels of nitrates in the water samples ranged from 0.1 mg/l to 0.66 
mg/l in all monitoring stations of Narta Lagoon. The analysis reveals a slightly 
decreasing tendency for the nitrogen during the wet period of year (Figure 3).  
 

 
 

Figure 3. Variation of Nitrates concentration of Narta Lagoon 
 
Biological Oxygen Demand (BOD) is one of the most common generic indices used 
to assess the total organic pollution load of waters contaminated by reductive 
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pollutants. Generally BOD increases during springtime. This parameter varies with a 
range from 1 to 6 mg/l O2 in all monitoring stations (Figure 4). Even for this indicator 
the quality lagoon water appears different values in different part of lagoon. This is 
related to the water staying in lagoon and also with the population of the organism 
near these stations or with the polluted waters coming from the fresh water channels. 
 

 
 

Figure 4. Variation of BOD content in surface water of Narta Lagoon 
 
The concentration of dissolved oxygen is subject of the photosynthetic activity and 
fresh water discharge as well from the fresh waters (coming from the channel of 
inland water discharges) into the lagoon. Narta Lagoon water is saturated with 
oxygen; in spite of domestic inflow and some industrial wastewaters. This indicator 
varied from 7.17 to 10.07 mg/l (Figure 5). These indicates that the lagoon water have 
a rapid mix with fresh water coming from inland channels or from sea water exchange 
in communication channels. 

 
 

Figure 5. Oxygen concentration distribution in different stations of Narta 
Lagoon 
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Trophic Classification 
Transitional waters are very vulnerable to eutrophication and microbial and chemical 
pollution because of their confinement, shallow depth and reduced water exchange 
(Barnes, 1999). Eutrophication is the process by which water bodies are enriched with 
nutrients, increasing the production of rooted aquatic plants and algae (Basset et al., 
2001). Upon Carlson and Simpson (1996), classification of lakes or lagoons is usually 
done in three classes: oligotrophic, mesotrophic or eutrophic. Oligotrophic water 
bodies generally host very little or no aquatic vegetation and are relatively clear, 
mesotrophic water bodies show moderate levels of nutrients and chlorophyll, while 
eutrophic water bodies tend to host large quantities of organisms, including algal 
blooms (Lucena et al., 2001). Water bodies with extreme trophic indices may also be 
considered hyper oligotrophic or hypereutrophic. Table 2 demonstrates how the index 
values are translated into trophic classes. 
 

Table 2. Relationships between Trophic Index (TI), chlorophyll (Chl µg/l), 
phosphorus (P µg/l), Secchi disc (SD, m), and Trophic Class 

 
TI Chl P SD Trophic Class 
<30-40 0-2.6 0-12 >8-4 Oligotrophic 
40-50 2.6-7.3 12-24 4-2 Mesotrophic 
50-70 7.3-56 24-96 2-0.5 Eutrophic 
70-100+ 56-155+ 96-384+ 0.5-<0.25 Hypereutrophic 

 
Based on the trophic state index (TSI) (Carlson and Simpson, 1996), and phosphorus 
contents total transparency (Secchi disk), it was observed that the waters belong 
oligotrophic state for the Narta Lagoon (Figure 6). 

  

 
 

Figure 6. Tendency of Trophic Index in Narta Lagoon water 
 

The lagoon is hyper saline especially during summer with salinity up to 78.00/00. The 
eastern part of the lagoon which is less influenced by sea water, shows high 
oscillations of salinity. The high value of the salinity of Narta Lagoon water can be 
explained by the highest evaporation of water in this lagoon. Lagoon waters are 
slightly alkaline (pH 8.4-8.8). The content of dissolved oxygen oscillates between 7-
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10 mg/l. The time distribution of this indicator in the lagoon water follows that of 
water circulation from the water exchange between sea and lagoon, accompanied with 
organic development during the summer period (Kane et al., 2015).  
 
Karavasta Lagoon discussion 
Salinity analyzes, showing its values extending within range 49.59-56.46 0/00 (gr/kg). 
The highest value was observed 55.670/00 and the minimum value is observed, 
55.030/00. The level of salinity in the lagoon depends heavily on the tidal flow regime.  
Salinity values in the lagoon, was influenced by the introduction of fresh water 
through drainage channels. The phosphorus level was relatively high and generally 
the N: P ratio is maintained at 1: 6. The total phosphorous oscillation values lay 
within the range 0.035-0.060 mg/l (Figure 7). The highest value was 0.060 mg/l, due 
to discharges from the hydropower channel and the lowest value is 0.035 mg/l, due to 
the impact of the channels connecting the lagoon to the sea.  
 

 
 

Figure 7. Variation of phosphorous for Karavasta Lagoon 
 
Oxygen content is relatively low. Its values range from 4.8-6.15 mg/l (Figure 8).  
 

 
 

Figure 8. Variation of dissolved oxygen for Karavasta Lagoon 
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The COD values fluctuate in the range 7.3-8.2 mgO2/l, while the values of BOD are in 
the range of 2.65-3.9 mgO2/l (Figure 9). 

 

 
 

Figure 9. Variation of BOD for Karavasta Lagoon 
 
The content of N-NH4

+ in the lagoon is different and lies in the range of 0.014-0.027 
mg/l. The value of NO2

-and NO3
-, fluctuates depending on the oxygen content in the 

water. The amount of nitrite fluctuates in 0.001-0.0025 mg/l. While nitrates fluctuate 
in the values: 0.12-0.28 mg/l (Figure 10). 

 
 

Figure 10. Variation of nitrates for Karavasta Lagoon 
 

Based on the trophic state index (TSI) (Carlson and Simpson, 1996), and phosphorus 
contents total transparency (Secchi disk), it was observed that the waters belong 
mesotrophic state for the Karavasta Lagoon (Figure 11). Likewise, the displayed 
values of these parameters indicate the relatively high presence of organic matter and 
biological load due to industrial, agricultural and urban pressures. 
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Figure 11. Trophic Index for Karavasta Lagoon 
 
CONCLUSIONS 
 
Based on the evaluation of all water quality data that has been collected on Narta 
Lagoon, the following conclusions were mentioned:  
The water quality in Narta Lagoon seems to be considered as good quality for living 
fish fresh water even the values of phosphorous and nitrates are at the risk level.  
These indicators will be deteriorated if the polluted water coming from the inland 
waters discharges inside the lagoon will have a negative impact in water quality.  
Based on the trophic state index (TSI), phosphorus contents and total transparency 
(Secchi disk), it was observed that the waters belong to mesotrophic state for the 
Karavasta Lagoon and oligotrophic state for Narta Lagoon. 
Karavasta Lagoon is under constant pressure from industrial, urban and agricultural 
pollutions. 
There exist ecosystems with a high diversity from extreme values and economic-
ecological approaches, ensuring natural biological environments, supporting complex 
network of feeder by reducing flooding and storms checkers, providing erosion 
control and improve water quality. Their placement between the sea and mainland 
ecosystems is particularly important for water resources.  
Other important interests are related to the human impact, such as dissolved oxygen 
and nutrients (nitrogen and phosphorus).  
 
Thanksgiving to Professor Niko Pano! 
We are gratefully dedicated to one of the Colleague and Head of Scientific Research 
and Pedagogue in the Albanian Hydrometeorology Sector, and beyond, our farewell, 
past, our lecturer, Niko Pano, before some change his life! Rest in peace! 
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