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Foreword 

This document is written with the intent of providing some preliminary guidance on the 
establishment of a monitoring program for Good Environmental State (GES) assessment 
in the context of climate variability for the open sea marine areas relevant to the Albanian 
state. As written in the paper, the achievement of the GES in the Adriatic cannot be 
considered the objective of a single isolated country. The process of the integration in 
Europe, with the consequent harmonization of regulations, and the development of 
research infrastructures are aspects to be considered for the future implementation of an 
effective monitoring program. 
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1 Oceanography of the southern Adriatic and 
interaction with the Ionian Sea. Reflections on 
Albanian marine waters. 

The Albanian coast faces to a great extent the southern Adriatic Sea (with a length of 427 km, source: 
https://it.wikipedia.org/wiki/Albania#Le_coste). Only its southernmost part belongs to the northern Ionian Sea. The southern 
Adriatic hosts the deepest depression of the whole basin, the South Adriatic Pit (SAP, maximum depth of about 1250 m). The 
sill (about 800 m deep) in the Strait of Otranto, separates the southern Adriatic from the Ionian Sea. At the minimum width in 
the Strait, Albanian and Italian shores are 72 km apart (Figure 1.1). Taking as a reference the 250 m isobath, for delimiting the 
SAP from the continental shelf, it turns out that the shelf area offshore Albania is very narrow to the south, and it gradually 
widens to reach about 60 km to the north, bordering with Montenegro. 

The hydrographic properties of the southern Adriatic are influenced by water masses of different origin (as summarized in 
Cushman-Roisin et al., 2001). The principal circulation features are based on Poulain and Cushman-Roisin (2001) and Gačić 
et al. (2001) as follows. The relatively low-salinity surface waters (affected by a river runoff, e.g., the Po River), but also cold 
and dense bottom waters are advected from the northern and middle Adriatic. The salty waters (Levantine Intermediate and 
Ionian surface waters) are advected from the Ionian Sea into the southern Adriatic through the Strait of Otranto. Hence, the 
inflow from the Ionian spreads northward by the Eastern Adriatic Current. The outflowing branch into the Ionian consists of 
the Western Adriatic Current (transporting in general coastal and shelf waters) and of the Dense Water Outflow Current 
(exporting dense waters at depth and over the slope). The latter embraces the Adriatic Deep Water, formed in the SAP by 
vertical convection and mixing, incorporating both Levantine Intermediate waters and North Adriatic Dense Waters. 

 

Figure 1.1. The Adriatic Sea. The Strait of Otranto connects the southern Adriatic with the northern Ionian Sea. The isobath of 250 m is highlighted.  
The bathymetric map was created by the Ocean Data View, incorporating high-resolution coastline and bathymetry contour resources for the 

Mediterranean Sea (Schlitzer, 2020) 

A sub-basin, quasi-permanent cyclonic gyre (e.g., Orlić et al., 1992), embedded into a basin wide Adriatic cyclonic flow, 
determines to a large extent the circulation in the SAP. It is topographically constrained, extending from the surface (Poulain, 
1999; Poulain, 2001) into the depths and it incorporates the upper and intermediate layers (Kovačević et al., 1999). The 



  

2 

instability of its rim current evolves forming meso-scale eddies (diameters of about 10-20 km), while the wind driven forcing 
may provoke coastal upwelling, filaments, and fronts. All these meso-scale dynamic features often induce interaction 
between the coastal/shelf waters, usually less salty, and open sea waters, mostly saltier. It is thus at this level that the open 
sea waters may affect the wide Albanian continental shelf. 

In general, the cyclonic gyre tends to separate the eastern and western coastal waters, from the deep open sea. However, 
due to its transverse components it may be a vehicle of transverse exchange of water properties and living organisms 
between the open sea and coastal zones, as well as between the coastal areas of the eastern and western Adriatic, each 
influenced by specific environmental conditions. The Po River is a main fresh water supply on the western shore (mean 
annual discharge of about 1,600 m3/s, corresponding roughly to the total riverine runoff from the rest of the western coast). 
The riverine contribution on the eastern Adriatic shore is due to about 900 m3/s of discharge onto the Albanian shelf by the 
major Albanian rivers and to the about 1,600 m3/s, spread along the rest of the eastern shore off Montenegro and Croatia 
(estimated according to Raicich, 1994). 

The hydrographic properties off the Albanian shore are without doubt affected by a riverine discharge, like in the Bay of Drini 
(Campanelli et al., 2013). Only the southernmost Albanian shores are instead directly exposed to the deep open-sea waters 
of Ionian and Levantine origin, as there is no wide continental shelf over there. 

There are not many observational studies from the continental shelf and slope offshore Albania. Gačić (2001) reported on 
some historical field work, while Campanelli et al. (2013) described the most recent in situ observations, showing the 
snapshot of the hydrographic properties in the Bay of Drini during two oceanographic surveys (in May 2008 and in April 2009). 
They showed that the temperature and salinity distributions in this area reflect the influence of the low-salinity waters in the 
surface layers, while in the deep layers, especially near the slope (200 m depth) the salty open sea waters contrast the low-
salinity coastal waters. 

More information about the circulation characteristics and variability over the Albanian shelf and adjacent open sea, arises 
from the remote sensing studies, from the Lagrangian sensors (i.e., Poulain, 1999), from the numerical modelling studies (e.g., 
Zavatarelli and Pinardi, 2003) and climatological studies (i.e., Lipizer et al., 2014). Poulain (1999) observed a southward 
current as a part of the anticyclonic eddy over the Albanian shelf during one-month long observations in summer 1995. It 
constituted a countercurrent to the predominant EAS in the open sea. The remotely sensed SST and chlorophyll 
concentration are extremely indicative of the sub-basin and mesoscale patterns, of oligotrophic and eutrophic areas, while 
Lagrangian data and numerical models provide quantitative measures of the current speed and direction, under different 
conditions, including winds. 

To illustrate observational evidence relevant to our subject, we give an example of the sea surface temperature (SST) 
distribution from the daily fields in winter and summer seasons. The SST distribution in Figure 1.2 illustrates observational 
evidence about the contrast between the Ionian and Adriatic seas during winter (Figure 1.2a), indicating inflow of the surface 
Ionian waters along the eastern flank of the Strait of Otranto, their veering pathway within the cyclonic gyre, as well as their 
spreading over the Albanian shelf, where coastal fronts may develop. During summer, the temperature contrast is smaller 
(Figure 1.2b), however the temperature differences between the open sea in the SAP and the Albanian coastal area are still 
evident. 
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Figure 1.2. Sea surface temperature daily distribution (CMEMS) on 16 Feb 2020 (a), and on 16 Sep 2020 (b). 
https://resources.marine.copernicus.eu/?option=com_csw&view=details&product_id=SST_MED_SST_L4_NRT_OBSERVATIONS_010_004 

 
The mesoscale dynamic features are, in general, capable of increasing turbulence and mixing, that favour nutrients’ 
enrichment of the euphotic zone from larger depths. The surface distribution of chlorophyll a mass concentration illustrates 
a footprint of the main dynamics in the Adriatic Sea (Figure 1.3). This also shows the general character of oligotrophic open 
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sea waters, and eutrophic character of the coastal waters, resulting from the nutrient supply from river discharges. The 
observed patterns indicate a narrow strip of the coastal counter current (southward, with respect to the prevalent northward 
open-sea flow), which probably develops under specific circumstances over the Albanian shelf (freshwater discharge, winds) 
as a component of the mesoscale dynamics (Poulain, 1999). 

 

 
Figure 1.3. Surface mass concentration of chlorophyll a (mg m-3) deduced from the remote sensing imagery. 

https://view.marine.copernicus.eu/ViewService/?record_id=363703a5-7f40-44b9-b62a-066e69c61b39 

 
The general knowledge about the oceanographic characteristics of the southern Adriatic also considers a long-term 
component of the temporal variability, at time scales much longer than daily, weekly, or seasonal signals. An important 
decadal signal is associated with the fluctuations of salt content imported into the Adriatic from the Ionian Sea. 

Already historical observations (Buljan, 1953) pointed into significant salinity variations in the Middle Adriatic, and the 
increasing number of research expeditions in the southern Adriatic corroborated this phenomenon (Figure 1.4, adopted from 
Civitarese et al., 2010). On the other side, extensive in situ surveys indicated the inversions of the North Ionian Gyre (NIG), a 
subbasin-scale vortex placed to the south of the Strait of Otranto. (e.g., Malanotte et al., 1999). This gyre, as confirmed also 
by the satellite sea surface altimetry and Langrangian measurements (Menna et al., 2019), alternates the sense of its rotation 
between cyclonic (counterclockwise) and anticyclonic (clockwise) every 10 years approximately. 
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Figure 1.4. Salinity (red thick solid line) and nutrients (blue thick solid line) in the SA, (from Civitarese et al., 2010). 
 
Inversions are not affected by the wind, but are a consequence of the internal mechanism, named Adriatic-Ionian Bimodal 
Oscillating System (BiOS, Gačić et al., 2010), which strongly couples the southern Adriatic and northern Ionian Seas, through 
a negative feedback mechanism. Its essence lies with the fact that different water masses, with different salt content, travel 
across the northern Ionian, and eventually enter the southern Adriatic. Schematically (Figure 1.5, from Gačić et al., 2010) when 
the NIG is cyclonic, it favors advection of the salty Ionian surface and Levantine intermediate waters into the Adriatic. The 
increased salt content facilitates formation of the dense waters in the Adriatic in general, and particularly in the southern 
Adriatic Sea. The destiny of dense waters is to overflow through the Strait of Otranto into the northern Ionian, and from there 
spread into the deep layers of the Eastern Mediterranean, ventilating and oxygenating the deep layers, and taking a role in 
maintaining the thermohaline belt of the Eastern Mediterranean circulation. This dense water affects the density gradients 
along the northern Ionian border in such a way that it induces the inversion from the cyclonic to anticyclonic sense of rotation 
(Rubino et al., 2020). This in turn, favors the spreading of the low-salinity Atlantic water toward the Adriatic. Less salty water 
in the southern Adriatic will eventually get involved in the wintertime convection, producing dense water, but not as much 
as the one with a larger salt content. 

 

Figure 1.5. Schematics of the BiOS feedback mechanism. (from Gacic et al., 2010). MAW – Modified Atlantic Water, LIW – Levantine Intermediate Water, 
ADW – Adriatic Deep Water 
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As reported in section 2.1.2, the consequences of such inversions do not consider only the thermohaline and circulation 
variability. They reflect on the varying nutrient supply into the Adriatic relevant for the primary production, but also on the 
variability of specific marine organisms related to the species either of Atlantic or Levantine origin (Civitarese et al., 2010, 
Batistić et al., 2019). Changes in the organism abundance and in the biodiversity patterns are related to, and could perhaps 
be partly associated with, the circulation changes in the EMed during the last 20 years and the modification of the water 
masses entering the SA. 

What we have illustrated by now is to keep in mind because the Mediterranean oceanographic and meteo-climatic system is 
rather complex and interconnected, and it reflects largely on the Adriatic hydrographic properties. It is subject to pressures 
both of anthropogenic origin (release of CO2 and other greenhouse effect gasses into the atmosphere, construction of large 
marine infrastructures on the coast and in the open sea) and of naturally evolving changes. These pressures act on both open 
sea and coastal waters, with different contributions and different impacts. Therefore, as stated in Crise et al. (2015), in the 
assessment of hydrographic conditions it is hard to discern “between the impact of direct anthropogenic pressures and the 
consequences of global change.” This is partly due to data gaps, especially those stemming from the lack of long time-series 
datasets, that can be overcome by adequately optimized monitoring programmes. 
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2 Potential pressures and impacts 

The physical parameters of seawater: temperature, salinity, depth, currents, waves, turbulence, turbidity (related to the load 
of suspended particulate matter) play a crucial role in the dynamics of marine ecosystems and can be altered by human 
activities, especially in coastal areas. The physical properties of the water masses determine the various habitats that provide 
the environmental conditions required for marine life. These conditions influence the production and the growth of plankton 
and fish species. The dispersion and dwelling of larvae for many benthic and pelagic species depend on hydrographical 
factors. They also play an important role for the exchanges between the sea and the atmosphere and between the various 
layers of water. Hydrographical factors also control some features of the seafloor (for instance muddy seabeds require weak 
currents). Changes in the physical parameters of seawater can then have an impact on the spawning, breeding, and feeding 
areas of marine organisms. 

Hydrographical conditions are often highly variable and shaped by large-scale forcings such as tides, general oceanic 
circulation, and climate. These forcings can be considered as “natural”, even though their variability can be influenced by 
human activities, especially in coastal areas. 

On a local scale, among the others, pressures result from: 

 infrastructure construction on the coast and offshore; 

 maritime traffic (in channels, shallow waters); 

 sediment remobilization by fishing equipment (trawls, dredges); 

 changes in freshwater riverine inputs as a consequence of damming and irrigation; 

 changes in solid matter riverine inputs; 

 offshore platforms (energy). 

One of the methodological approaches to support the integrated assessment of the predominant pressures and their 
impacts on the marine and coastal environment is the Driver-Pressure-State-Impact-Response (DPSIR) model (schematically 
illustrated in Figure 2.1). DPSIR-based assessments support the integrated assessment under IMAP of the predominant 
pressures and their impacts on the marine and coastal environment (UNEP/MED WG. 463/5). 

 

Figure 2.1. DPSIR: Drivers, Pressures, State, Impact, Response model of intervention (from: https://en.wikipedia.org/wiki/DPSIR) 
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In the DPSIR cycle the human activities and natural variability (change on climatic and decadal time scale, trends, and 
periodic oscillations) represent the drivers (D) that put pressure (P) on the marine environment. Under pressure, the marine 
environment changes its state (S), causing an impact (I) that could be prevented or mitigated through measures that lead to 
a response (R) aiming to change to the activities. The observation, measurement, and categorization of these five steps allow 
tracking the route towards achieving the GES.  

2.1 Pressures 

The Adriatic Sea is a differentiated and very dynamic marine region, showing variability at various spatial and temporal scales. 

A major part of the Albanian territorial waters belongs to the continental shelf, deep less than 200 m. However, its Exclusive 
Economic Zone extends toward the centre of the South Adriatic Pit (SAP), which is the deepest sub-basin of the Adriatic Sea. 
The southern Adriatic is a crucial area for the dynamics of the entire Eastern Mediterranean, as it is the site of heat exchange 
with the atmosphere and formation of dense and oxygenated waters, which feed the intermediate-deep thermohaline 
circulation. Climate change directly affects these processes, changing the dynamics of vertical convection, modifying the 
density, and hence the equilibrium depth of dense water spreading, and its impact on the ecosystem. 

2.1.1 Climate change and implications. 

The expected Climate Change Scenario for Albania (Bruci et al., 2016) projects an annual increase in air temperature up to 
1.7°C and a decrease in precipitation up to -8.5% by 2050. The projected sea level rise of 15-70 cm for 2100 indicates that 
most urban areas along Albanian coast will be exposed to higher inundations risks, with consequences for coastal lagoons, 
erosion of riverbeds, and modification of turbidity and sediment load.  

In the southern Adriatic, various climate scenarios show changes in the frequency and intensity of bora events, which cause 
changes in the vertical stability of the water column, thus in the intensity of vertical convection, changes in the structure of 
temperature and salinity and the formation of water masses. 

2.1.2 The dynamics of the Adriatic-Ionian system (BiOS) and its implications 

The general picture is complicated by the impact of the properties of the dense water produced in the southern Adriatic on 
the upper layer circulation of the northern Ionian Sea (NIG, North Ionian Gyre), through the well-known mechanism called 
BiOS (Adriatic-Ionian Bimodal Oscillating System).  

It is important here to briefly mention the dynamics of exchange between the Adriatic and Ionian seas through the Strait of Otranto. 

The circulation across the strait can be schematized as follows: in the western portion of the strait, dense water formed in 
the Adriatic (northern and southern) and accumulated in the Southern Adriatic Pit (SAP) flows into the Ionian Sea in the deep 
layers. On the other hand, Ionian surface water and Levantine Intermediate Water flow into the Adriatic in the eastern portion 
of the strait. 

The oceanographic properties of the waters entering the Adriatic Sea from the Ionian Sea through the Strait of Otranto are 
largely determined by the circulation regime of the NIG (Fig. 1.5): an anticyclonic circulation (clockwise) leads to a greater 
intrusion of Atlantic-type waters (less salty) from the western Mediterranean; a cyclonic circulation (counter clockwise) 
reduces the intrusion of Atlantic waters and paves the way for a more direct advection of eastern Mediterranean waters 
(saltier). A negative feedback mechanism is therefore established between the thermohaline characteristics of the Adriatic 
deep waters influencing the circulation in the northern Ionian, and the characteristics of the surface waters entering the 
southern Adriatic depending on the type of circulation in the NIG. The result is a fluctuation of oceanographic properties, 
with a cycle of about 10 years, of the southern Adriatic (especially), extending further to the northern Adriatic as well. 

The BiOS mechanism has some significant implications: 
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a) Winter convective mixing 

Salinity in the southern Adriatic oscillates between periods of reduced and enhanced salinity. The periodic fluctuation of 
salinity also determines the fluctuation of density and the pre-conditions for subsequent convective winter mixing. Excluding 
heat exchange with the atmosphere, convection will be facilitated in a high salinity regime. Conversely, convection will be 
weaker or not occur at all during periods of lower salinity. 

It has been shown (Gačić et al., 2002) that winter convection is a mechanism of activation and control of primary biomass 
production. Although a direct relationship between BiOS oscillations and primary production has not been shown, it is also clear 
that late-winter convection, facilitated by stronger saline preconditioning, will possibly cause more effective mixing and 
consequently more organic carbon production, with repercussions on the higher stages of the trophic chain (Batistić et al., 2019). 

b) Biogeochemistry 

The circulation regime of the NIG determines upwelling (when anticyclonic) or downwelling (when cyclonic) of the nutricline 
and of the nutrient maximum layer along its border. Upwelling and downwelling determine the nutrient enrichment and 
impoverishment, respectively, of the water entering the Adriatic across the Otranto Strait. The fluctuation of nutrients 
concentrations has the same period as for salinity (about 10 years), but it is in counterphase with the latter, i.e., periods of 
maximum salinity correspond to periods of minimum nutrient concentration, and vice versa. The maximum variation in 
nitrate concentration recorded in the historical series (still active) in the southern Adriatic is 4 µmoles/L (range: 2-6 µmoles/L; 
see Figure 1.4).  

c) Adriatic biodiversity 

A number of historical observations suggest the possible impact of the change in the Ionian circulation on the abundance 
and species composition of marine organisms in the eastern part of the Adriatic Sea, i.e. the area characterized mostly by the 
northward flux of water of Ionian origin. In general, the presence of Atlantic and western Mediterranean species in the Adriatic 
is concomitant with the anticyclonic NIG and thus with advection of water of western origin into the Adriatic. On the other 
hand, records of Lessepsian organisms originating from tropical and/or temperate areas coincide with the cyclonic 
circulation in the Ionian that favours advection of the eastern Mediterranean waters into the Adriatic (Civitarese et al., 2010). 
The lessepsian organisms referred mostly to fish, then to cephalopods, and to mesozooplankton.  

2.2 Human pressures 

In coastal areas the impact of natural pressures intersects with pressure from human activities. 

Human activities undertaken in Albanian waters with the potential to permanently change hydrographic conditions mainly 
near the coast include several port structures, which are protective of the coastline in the area of Shëngjin, Durrës and Vlora, 
as well as the presence of some breakwater.  

Approximately 60% of the Albanian population is living in the coastal areas. The increase of urban pollution caused by the 
tourism development mainly in the Adriatic coast and by the increasing number of inhabitants in the main Albanian cities 
like Tirana and Durrës has not been preceded or accompanied by necessary waste management infrastructure such as water 
supply and sewerage, collection, transport, and sanitary disposal of solid wastes. 

Currently, the coastal tourism industry in Albania depends largely on beach tourism. The cities of Durres, Saranda, Orikum, 
Himarë, Dhërmi, and Ksamil are the main tourist centres at the coast. Durres and Vlora have relatively well-developed 
infrastructure to accommodate tourist influx during the summer season. 

While beach tourism and other coastal activities have seen sensible developments in recent years, areas such marine 
tourism, boating, yachting industry, diving, recreational fisheries, and other water sports still have potential to grow. If Albania 
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is to follow the example of its neighbour Montenegro, the number of berths should expand by 1,000 (at present, there are 354 
berths in the country). Construction of large touristic marinas, in general, but very much dependent on the local 
geomorphological characteristics, might have significant impacts on the coastal local circulation and waves, and therefore 
on the erosion, sediment transport and sedimentation rates. A local circulation change may also influence the spreading 
from the local river runoffs, and their influence on temperature and salinity of the coastal waters. A senseful planning and 
construction must consider the local coastal conditions, in order to create as small as possible permanent changes, which 
in turn, would create as small as possible hydrographical and ecological impact on the local environment. A careful 
evaluation of development alternatives using Environmental Impacts Assessment and cost-benefit analysis of marina 
developments would reduce the risk of building overcapacity (World Bank, 2020). 

Currently, there are some touristic marinas and ports on the coast. One is located nearby in the Orikum area. In the south, 
the city of Saranda has a commercial/passenger port and a small fishing port. Himara, a small tourist town in the south, has 
a small port for yachts and small-scale fishing vessels. 

A large problem is the lack of a proper waste integrated management system in the inland areas as well. Rivers discharge a 
lot of waste into the coast resulting in polluted deltas and a lot of marine litter. The situation has been improving: in the last 
7 years, 3-4 wastewater treatment plants have been built. Anyhow, an environmental impact study involving measurements 
of thermohaline conditions, currents and hydrodynamic modelling should be performed for all new planned wastewater 
discharges. After construction, control monitoring should be carried out for each wastewater discharge. 

Significant changes in the geomorphology of the coastline are caused by scarce management of irrigation channels in the 
areas of river deltas and lagoons. Drainage for opening new agriculture land, establishment of extensive agriculture drainage 
systems, and/or building of dams along river (mainly for hydro-power generation), have strongly influenced the extension 
and functioning of coastal lagoons causing destruction or loss of some of them and/or changes in the Albanian coastline 
(increased coastal erosion) as result of reduced sediments transported by the rivers. 

Table 2.1. Pressures and impacts for open and coastal Albanian waters 

Pressure Impacts 
OPEN SEA 
 climate change; 
 changes of thermohaline properties 

controlled by oscillating thermohaline 
dynamics (BiOS); 

 constant temperature increase in the upper layer of the Mediterranean Sea induces stronger stratification, 
change in circulation; 

 potential modification of the primary production of the basin and impact on trophic chain (offshore 
fishery); 

 possible introduction of Non Indigenous Species (NIS) 
 fluctuation of the hydrographic properties 

COASTAL SEA 
 climate change; 
 changes of thermohaline properties 

controlled by oscillating thermohaline 
dynamics (BiOS) 

 Impacts due to the interaction of large scale variability with coastal dynamics (physical, biogeochemical 
and biological) 

 changes of hydrographic conditions due to 
infrastructural interventions; 

 increase of urban population and tourism 

 Degraded landscapes, soil erosion, increased waste discharges into the sea, loss and fragmentation of 
natural habitats as well as deteriorating the state of vulnerable or endangered species 

 changes in freshwater riverine inputs as a 
consequence of damming and irrigation; 

 changes in solid matter riverine inputs 

 changes in: 
 extension and functioning of lagoons; 
 destruction or loss of some of them; 
 changes in the Albanian coastline (increased coastal erosion) as result of reduced sediments transported 

by the rivers 
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3 How to approach GES assessment  
on Hydrography 

At their 19th Ordinary Meeting in 2016 the Contracting Parties to the Barcelona Convention - namely 21 Mediterranean 
countries and the European Union - adopted a novel and ambitious Integrated Monitoring and Assessment Programme and 
related Assessment Criteria (IMAP). 

The underlying aim of IMAP, is to assess based on common region-wide agreed indicators and respective data, the status of 
the marine and coastal environment towards the achievement of Good Environmental Status of the Mediterranean Sea and 
Coast (UNEP(DEPI)/MED IG.22/Inf.7) 

The definition of good environmental status is setting the high-level goal of Ecosystem Approach, i.e., what is 'good', by 
requiring the need to achieve, among others, hydro-morphological, physical, and chemical properties of the ecosystems, 
including those properties which result from human activities, which support the ecosystems. 

Among the eleven Ecological Objectives set by the IMAP, for Ecological Objective 7 – Hydrography, the GES will be achieved 
when “Permanent alteration of hydrographical conditions does not adversely affect the ecosystem”. This Ecological 
Objective is the subject of the present document. 

Regarding Descriptor Ecological Objective 7, it must be emphasised that the achievement of the GES cannot be considered 
the objective of a single isolated country, because the maintenance of a good quality of the marine environment must 
consider the characteristics and dynamics of the entire Adriatic basin, which is subject to the pressures of climate change 
and natural variability. The dynamics of the Adriatic Sea, controlled by key oceanographic parameters such as temperature, 
salinity, transparency, dissolved oxygen, etc., is intimately linked with the exchange through the Strait of Otranto, which 
connects the Adriatic with the Ionian Sea and thus with the rest of the Mediterranean. 

Understanding the response of the marine environment to climate change is the task of science, while defining and 
monitoring key parameters and adopting appropriate corrective and management measures is the goal of a sound marine 
strategy aimed at achieving the GES. 

The recent report on the state of the art of the Albanian marine environmental conditions, is largely concerned about the 
coastal area (Rezart Kapedani, personal communication). It puts into evidence, in a view of adopting and activating EU MSFD 
and MSP directives about the establishing the marine protected areas, that the knowledge about the hydrography of the 
Albanian shelf and open sea waters is scarce and incomplete, as it is for some other countries on the Mediterranean (Crise et 
al., 2015). 

Based on that report (Rezart Kapedani, personal communication), that summarizes biotic component, as well as on other 
studies conducted recently with the scope to address the pressures on the coast (urban centres, touristic, marine traffic, and 
industrial infrastructures), and based on available knowledge, we can assume that the coastal marine areas are subject to 
influence from the open sea, and as such will feel the effect of both pressures, that of the climatic change as well as 
of direct human actions. 

For the moment, a parallelism with the analogue considerations regarding the Montenegro and Croatian marine 
environment, and a scientific research conducted in the southern Adriatic can be a baseline for initial assumptions. 

The main components describing EO7, the hydrographic conditions, are temperature, salinity, transparency, marine 
currents, and waves. They are pertinent to the water layer and vary due to the interaction among the internal processes (tides, 
advection of different water masses) and processes originating at the upper and lower boundaries, namely, due to the 
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atmospheric control (heat and mass exchange at the air sea interface, atmospheric pressure, and winds), and due to the 
seafloor morphology and bathymetry.  

It is quite difficult to approach GES assessment on hydrography in limited marine areas, such as Albanian marine waters, 
especially for the open sea, which is in continuous evolution and interaction with the adjacent basins and sub basins. 

As far as the open sea in the southern Adriatic is concerned, the deep observatory E2-M3A, situated in the centre of the South 
Adriatic Pit, and managed by of OGS and CNR (Italy) has been operating for more than a decade. It has been recently included 
among the Regional Facilities located in "key environmental sites" of the European seas of the EMSO ERIC network (EMSO 
stays for European Multidisciplinary Seafloor and water column Observatory, ERIC stays for European Research Infrastructure 
Consortium), to address the complexities of climate change, defence of marine ecosystems and mitigation of natural 
hazards. For the future to come, this observatory may become a reference point, a kind of baseline for the open sea 
hydrographic conditions. These, however, show an increasing trend both in temperature and salinity over a wide range of 
depths (Fig. 3.1). This is due to climatic change. To our knowledge, the GES at this location has not been evaluated yet. 

Next, the link of this increasing trend with the coastal waters should be established, although is hard to distinguish the 
influence on variation of EO7 parameters by local conditions, both natural (i.e., riverine inputs) and human impacted, from 
the purely natural ones. 

As soon as the marine areas of interest approach the shoreline, they become subject to the influence from the coastal areas, 
due to both natural and human impacts, and to their interconnection and continuing feedback. The coastal infrastructures 
are closely related to the change of the local circulation and waves, which in turn change coastal erosion and accretion 
conditions. Those latter, both natural and human affected, impact the water transparency, and not only, but also can 
influence marine biota directly via smothering by finer material. 

The future economic prosperity of Albania relies also on the construction of coastal infrastructures (ports, touristic facilities, 
etc.). When the construction of small and large coastal infrastructures comes into play, with reference to UNEP/MED WG 
467/6, the ecological objective EO7, “Alteration of hydrographic conditions does not adversely affect coastal and marine 
ecosystems” and the Common Indicator 15, “Location and extent of the habitats potentially impacted by hydrographic 
alterations” are oriented into the specific Relevant GES definition, Related Operational Objective, and Proposed 
Target(s). These tree aspects are driven by the fact that constructions of the coastal infrastructures inevitably provoke 
permanent alterations in the hydrographical regime of currents, waves, and sediments, with the potential to alter 
hydrographical conditions. The latter may affect and disturb marine habitats at different levels. Therefore, specifically 
determined on a case-by-case basis, there is an almost mandatory link between the EO7 and EO1 (Biodiversity). 
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a) 

b) 

Figure 3.1. Long term trend in salinity (a) and temperature (b) from the E2-M3A observatory in the SAP.  
Grants to http://nettuno.ogs.trieste.it/e2-m3a/CTD.html 

 
The international policy has recognized the difficulties to assess the GES of the Mediterranean Sea and its coastal zone. 
Therefore, the IMAP provides guidance to the parties on how to practically implement quantitative monitoring and 
assessment of the ecological status of the Mediterranean Sea and coast in line with the Ecological Approach (UNEP/MED WG 
467/6).  

Given the characteristics of the Adriatic-Ionian exchange, the geographical position of Albania is crucial in monitoring the 
oscillatory state of the Adriatic by means of the knowledge of the physical, biogeochemical, and biological conditions of the 
waters entering the Adriatic. In this context, an appropriate "open sea" monitoring programme could be an effective way of 
defining the Adriatic oceanographic baseline, i.e., the Adriatic GES. 

The coastal monitoring of hydrographic conditions should be a part of the regular monitoring for eutrophication within the 
narrow coastal belt over the continental shelf, with periodic field observations, measurements, and water sample collection 
at different depths in the water column, primarily at the hot spot points (river mouths, ports, urban centres, touristic 
infrastructures, marine protected areas). 
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Periodically, the coastal monitoring should extend to the measurements offshore, reaching the limiting zones where the 
open sea conditions prevail. Roughly, these limits may be concerned with the 200-500 m isobath range in the southern area, 
and 200-300 m isobath range in the northern area. 

 

a)  
 

 

b)  
 

Figure 3.2. Map with the stations proposed for monitoring the eutrophication (a); suggested transects for monitoring hydrographic conditions in the 
coastal and open sea areas (red lines), as a prosecution of some of the eutrophication transects (b). The three transects run across the shoreline from 

south to north, cutting a progressively widening shelf (approximately to the 250 m isobath).  
The transects are 30-45 km long and reach a maximum of 750 m depth. Stations distributed along each of them are about 5 km apart.  

 
After establishing international collaboration within the framework of European programmes, and common protocols 
adopted among the bordering countries (regarding sampling strategy, methodologies, calibration, and data exchange), there 
is a potential to build with time a robust monitoring system, capable of capturing natural signals (or signals with indirect 
and/or limited human impacts), by comparing to the open sea observatory E2-M3A, but also to build a baseline for tracking 
changes due to the human impact along the coast. 
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4 Gaps and development needs 
(see also Chapter 3) 

From the general point of view, the pressure from climate change and natural variability, and their impact on the hydrologic 
properties of the open sea, are primarily addressed. Nevertheless, the two systems, open sea and coastal, are highly dynamic 
and interactive systems that cannot be treated separately. It is not always easy to differentiate between the impact of direct 
anthropogenic pressures and the consequences of global change. Hence, the principal knowledge gaps may be concerned 
principally with the two issues: 1) the unknown trends in coastal temperature and salinity, and their connection with the 
trends observed in the open sea, considered as due to climate change (Chapter 3); 2) the unknown grade of the direct human 
impact on the hydrographic properties in the coastal zones.  

If we consider monitoring programs, research projects, and model-derived products as data sources, there is a problematic 
shortcoming by most countries bordering the so-called South European Seas (SES). In general, the absence of long time-
series datasets and thus of appropriate monitoring programs is often emphasized (Crise et al., 2015). 

In addition to a general European North-South "data and knowledge gradient" (and to a lesser extent West-East, too) data on the 
open sea suffer from an inherent difficulty in observational procedures and specific infrastructure needs (Kapedani, pers. comm.). 

The development of scientific activities and monitoring programs will be the result of a parallel development of research and 
monitoring infrastructures and of the regulatory and legislative context. 

There is a need for legislative improvements. Albania is entering in the negotiation process for the accession to the EU. The 
Albanian national legal framework is largely harmonized with EU legislation. In the past 20 years, several laws on the 
environment have been drafted and approved. Here is a list of the main legal acts regulating the protection of coastal and 
marine areas (from Kapedani, pers. comm., 2020): 

1. Law No. 10431/11 “On the protection of environment”, amended; 
2. Law No. 10119/09 “On Territory Planning," amended;  
3. Law No. 81/2017, “On protected areas”; 
4. Law No. 8905/02, “On the protection of marine environment from pollution and deterioration”, amended; 
5. Law No. 9587, “On Protection of Biodiversity” amended; 
6. Law No. 10006/08, “On Protection of Wild Fauna”, amended; 
7. Law No. 64/12, “On Fishery”, amended; 
8. Law No. 103/16, “On Aquaculture” amended; 
9. Law No. 10253/10, “On hunting”, amended; 
10. Law No. 61/16, “On Moratorium of hunting activity in the Republic of Albania”; 
11. Law No. 10463/11 “On Integrated Waste Management”, amended;  
12. Law No. 111/2012, “On Integrated Water Resource Management”, amended;  
13. Law No. 9115/03 “For the environmental treatment of polluted waters”, amended;  
14. Law No. 10440/11, “On environmental impact assessment”, amended 
15. Law No. 10448/11 “On environmental permits”, amended;  
16. DCM No. 1189/09 “On Rules and Procedures for the preparation and implementation of the national environmental 

monitoring program”, 
17. DCM No. 57/19 “On Criteria and methodology of Zoning of Environmental Protected Areas; 
18. DCM No. 177/05 “For the allowed norms of the liquid discharges and the criteria of zoning of the receiving water 

environment”; 
19. DCM No. 256/19, “On laying down Detailed Rules for the Collection, Management and Use of Fishery Sector Data and 

the Support for the Scientific Advice for the Fishery National Strategy”. 
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In addition, Albania is party to a considerable number of Multilateral Environmental Agreement and Regional Fishery 
Management Organizations, mainly related to biodiversity,  

The MSFD has not started yet to be transposed into the Albanian legislation and the monitoring of marine waters for the 
moment is done regularly only for the parameters related to the Bathing Water Directive. 

There are several institutional structures dealing with environment and in particular with marine and coastal waters: the 
Ministry of Tourism and Environment, the National Agency of Protected Areas, the National Environmental Agency (the main 
institution responsible for monitoring and reporting on the environment), the National Coastal Agency, the National 
Territorial Planning Agency, the National Water Council. The efficient management of the coastal and marine environments 
is an outcome of improving and organizing a high-level coordination among them. 

Several activities (aquaculture, transport, tourism, fishery, ...) ongoing simultaneously in the same area need spatial 
planification in the frame of a National maritime spatial planning. For example, the Vlora bay is an area where plans to 
further develop aquaculture, maritime transport, coastal infrastructure, coastal and marine tourism, recreational and leisure 
craft, and fishery co-exist. At present, however, there is no shared overall vision for the harmonization of all these activities. 

Among the many scientific institutions dealing with environmental issues, an institute dedicated to marine biology and 
oceanography is missing at present. Data, experts, funding, and responsibilities are distributed in different institutions and 
there is no common umbrella for the proper management of coastal and marine environments. In parallel, there is a need to 
increase scientific research in the marine sector (oceanographic and biological). Current scientific knowledge is far from the 
one required. There is no regular monitoring of the coastal and open sea hydrography and marine ecosystems in Albanian 
waters. International collaborations, in particular with neighbouring countries exist but need to be improved and increased. 
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5 Connections between hydrography and other 
ecological objectives 

The dynamics of ecosystems are intrinsically linked to hydrographic conditions and their variability. Natural or human-
induced changes in temperature, salinity, dissolved oxygen, current regime, wave action and turbidity can exert a disruptive 
effect on ecosystems. It is therefore evident that Ecological Objective EO7 (Hydrographical condition and its permanent 
changes) is linked with other ecological objectives. With respect to this, the BiOS mechanism outlined above is a great 
demonstration of connection between Hydrography and EO5 Eutrophication, EO1 Biodiversity and EO2 NIS The connections 
between hydrological conditions and other ecological objectives are evident already in their description in the following 
table. 

Table 5.1. Connections between hydrological conditions and other ecological objectives 

Code Ecological Objective Description Connection with EO7 

EO1 Biodiversity The quality and occurrence of coastal and marine habitats and the 
distribution and abundance of coastal and marine species are in line 
with prevailing physiographic, hydrographic, geographic, and 
climatic conditions. 

Hydrographic conditions affect the 
characteristics of the local biodiversity. 

EO2 Non-indigenous species Non-indigenous species introduced by human activities are at levels 
that do not adversely alter the ecosystem. 

Natural changes of hydrographic 
conditions (due, for example, to the BiOS 
oscillations) can favour the introduction of 
NIS. 

EO3  Harvest of commercially 
exploited fish and shellfish 

Populations of selected commercially exploited fish and shellfish are 
within biologically safe limits, exhibiting a population age and size 
distribution that is indicative of a healthy stock 

Changes in the hydrographic regimes 
could affect trends in spawning stock 
biomass. 

EO8  Coastal ecosystems and 
landscapes 

The natural dynamics of coastal areas is maintained and coastal 
ecosystems and landscapes are preserved 

Man-made structures could have direct 
impact on the changes of the hydrographic 
conditions. 

EO9  Pollution Contaminants cause no significant impact on coastal and marine 
ecosystems and human health 

Hydrographic conditions have significant 
impacts on contaminants reactivity and 
distribution. 

EO10  Marine litter Marine and coastal litter do not adversely affect coastal and marine 
environment 

Hydrographic conditions have significant 
impacts on marine litter distribution. 

 
Varying climatic regime that has been occurring in the Adriatic in the last 50 years caused parallel changes in the marine 
ecosystems. In order to capture these changes, possibly discriminating the “natural” variability from the variability more 
directly related to human activities, the monitoring program must be supported by scientific research and must necessarily 
be multidisciplinary and extended in time. 
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Ministry of Tourism and Environment
Bulevardi “Dëshmorët e Kombit” Nr.1, 1001, Tiranë, Albania
E : info@turizmi.gov.al

National Agency of Protected Areas
Bulevardi “Dëshmorët e Kombit” Nr.1, 1001, Tiranë, Albania
E : info@akzm.gov.al, zamir.dedej@akzm.gov.al

The GEF-funded project “Implementation of the Ecosystem 
Approach in the Adriatic Sea through Marine Spatial 
Planning” (GEF Adriatic) is carried out across the Adriatic-
Ionian region with focus on two countries: Albania and 
Montenegro.

The main objective of the project is to restore the ecological 
balance of the Adriatic Sea through the use of the ecosystem 
approach and marine spatial planning. Furthermore, the 
project aims to accelerate the implementation of the 
Integrated Coastal Zone Management Protocol and facilitate 
the implementation of the Integrated Monitoring and 
Assessment Programme. Just as importantly, it will contribute 
to the achievement of the good environmental status of the 
entire Adriatic. The project is jointly led by UNEP/MAP, PAP/RAC 
and SPA/RAC. In Albania, the project implementation is 
coordinated by the Ministry of Tourism and Environment with 
National Agency for Protected Areas. The project duration is 
from 2018 to 2021. 
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