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1. General information and data 

1.1 Description of the study area  

1.1.1 Delimitation of the study area  

The pilot area No4 (“inner Ionian Sea - Corinthian Gulf”), includes part of the Ionian Sea and 

extends up to the Corinthian Gulf (that separates central continental Greece from the 

Peloponnese). This means that the pilot area includes both terrestrial and marine parts. 

Regarding the land parts of the pilot area, they extend up to the outer limit of all coastal 1st tier 

Municipalities surrounding the Corinthian Gulf, excluding the mountainous zones of these 

Municipalities (zones having >600m. altitude). 

Precisely, the area included in the Inner Ionian Sea – Corinthian Gulf case study is about 13,400 

km2 and involves the gulfs of Corinth to the East and Patras to the West and the area of the 

Ionian Sea between the east coasts of Lefkada, Kefalonia and Zakynthos islands and the western 

part of Greek mainland, up to the contour of 600 m. The boundary on the East is the 

easternmost part of the gulf of Corinth (the Corinth canal), whereas the western boundary is the 

line connecting the Kyllini cape to the South, the centre of Zakynthos, Kefalonia and Lefkada 

Islands and the deltaic plain of Acheloos River. The water depths in this area range up to 850 m 

in the Gulf of Corinth and up to 130 m in the Gulf of Patras. The hydrographic network of the 

area is relatively extended, mainly in the northern part of Peloponnese (Map 1.3). 

The Inner Ionian-Corinthian Gulf area involves 4 different River Basin Districts (RBD), according 

to the provisions of the water Framework Directive 2000/60/EC, as presented in Table 1.1 and 

shown in Error! Reference source not found.Map 1.1. 

 

Map 1.1: The delimitation of the SUPREME pilot area #4 
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Table 1.1: The River Basin Districts in the Inner Ionian-Corinthian Gulf case study 

RBD Code RBD Basins in the RBD Basins in the Case study  area 

EL02 Northern Peloponnese 3 3 

EL04 Western Central Greece 4 4 

EL06 Attica 1 1 

EL07 Eastern Central Greece 7 2 
 

 

1.1.2 Selection criteria  

The selection of the #4 SUPREME pilot study area was based on numerous criteria. Apart from 

having a mixt nature (including islands, parts of the mainland, gulfs having oceanic 

caracteristincs), the Inner Ionian Sea and the Corinthian Gulf, is considered to be an ideal case 

study area for the project, due to the following parameters and criteria fulfilled: 

Environmental and geophysical features 

• Diverse geomorphology (resulting frequent earthquakes) 

• Diverse natural and cultural environment (submarine canyons / ship wrecks etc) 

• Dense system of Marine Protected Areas (including areas with endangered species and key 

priority habitats) and Sites of Community Importance  

Economic and geopolitical peculiarities 

• Direct relation to the Adrionian Macro-Region, where numerous side projects are being 

elaborated, providing valuable experience and input to the SUPREME project 

• Proclaimed (since 1978) limits of continental shelf  in the marine space between Greece and 

Italy 

• The study area forms an ecosystem entity (marine and terrestrial) that is in total under 

national jurisdiction 

Sea Uses complexity, interaction and conflicts 

• dense maritime system of transportation 

• dense network of aquacultures 

• extensive fishery zones  

• developed maritime/nautical and coastal tourism (cruise, yachting, diving etc) 

• dense network of submarine cables and pipelines 

• manifested interest for developing off-shore wind farms and for conducting research for 

hydrocarbon exploitation 

Transboundary features 

• the area constitutes key transportation route at the Eastern Mediterranean Sea, receiving 

heavy traffic (commercial, cruises, etc) 

• It constitutes a marine ecosystem with a great complexity in terms of governance and spatial 
planning, calling for transboundary considerations  
• 5 Regions and more than 20 Municipalities share jurisdictions for the pilot area  
• 5 Regional Spatial Plans providing planning guidelines for the are in question 
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• Numerous Local Spatial Plans providing planning regulations for the coastal zone 
• Ιn the summer of 2016, the Corinthian Gulf was nominated by the YPEN for designation as 

Site of Community Importance and therefore of international and cross-border importance 

 

 

1.2 Administrative structure, competencies and jurisdictions  

1.2.1 Administrative structure (1st tier and 2nd tier administration) 

The pilot area #4 (Inner Ionian Sea – Corinthian Gulf) includes all coastal 1st tier Municipalities 

surrounding the Corinthian Gulf (excluding the mountainous zones of these Municipalities - 

zones having >600m. altitude) as well as the insular Municipalities of Lefkada, Cephalonia, Ithaca 

and Zakynthos (including all islets under their administrative jurisdiction). Given this 

administrative structure and this complexity, pilot area #4 is governed by a high number of sub-

national administrative (1st tier and 2nd tier) Authorities. In fact, competences for SUPREME #4 

pilot study area are shared between 5 Regional Authorities and 16 Municipalities, these being:  

2nd tier Administration (Regions) 

 Ionian Islands Region 

 Western Greece RegionP 

 Peloponnese Region  

 Central Greece Region 

 Attica Region 

1st tier Administration (Municipalities) 

 In Attica Region: Municipality of Mandra – Eidilia; Municipality of Megara 

 In Western Greece Region: Municipality of Nafpaktia; Municipality of Aigialeia; 

Municipality of Patras; Municipality of Western Achaia 

 In Peloponnese Region: Municipality of Velo-Vocha; Municipality of Korinthos; 

Municipality of Loutraki – Ag. Theodori; Municipality of Xylokastro - Evrostini; 

Municipality of Sikionia 

 In Central Greece Region: Municipality of Distomo-Arachova-Antikira; Municipality of 

Livadia; Municipality of Thebes; Municipality of Delphi; Municipality of Dorida 

 In Ionian Islands Region: Municipality of Zakynthos; Municipality of Cephalonia; 

Municipality of Ithaca; Municipality of Lefkada 

 

It worths to mention that in order to overcome this administrative complexity, a special 

Association/Body was launched in 1993, being explicitly responsible for the Corinthian Gulf as a 

whole (ecosystem entity) and not as a fragmented natural and administrative unit. 
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Map 1.2: Administrative structrure (1
st

 tier and 2
nd

 tier administration)  

 
 

 

1.2.2 Jurisdictions and competences at the regional and national level 

The pilot area in question forms an ecosystem entity (marine and terrestrial) that is in total 

under national jurisdiction. Therefore, responsibilities and decision making regarding the spatial 

organization of the area and the licensing of economic activities, are shared among Authorities at 

all levels (national, regional, local). In Table 1.2, competences related to spatial Plans and 

licencising are presented in a more detailed way.   

 
Table 1.2: Competences over the Inner Ionian Sea - Corinthian Gulf 

Central 
Government 

Competencies over Plans 
National spatial strategy (Council of Ministers) 
National Strategy for the Marine Space (Council of Ministers) 
National Spatial Plans/Frameworks (approval Common Ministerial 
Decision) 
Regional Spatial Plans/ Frameworks (approval Minister of Planning) 
Local Spatial Plans (approval –Presidential Decree) 
Special Spatial Plans (approval –Presidential Decree) 

Competencies over economic activities (licensing)  
- Hydrocarbons research / fossils extraction 
- Marine ports and transport 
- MPAs Designation 
- Cultural Heritage Designation 

Western Greece Region 

Western Greece Region 

Peloponnese Region 

Sterea Ellada Region 

Ionian Islands Region 

Attica Region 
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- Decentralized 
Administration   

- Regional and 
Local 
offices/services 
of Coast Guard 
Body 

Competencies over Plans 
Implementation  urban/ spatial plans 

Competencies over economic activities (licensing) 
- Industries 
- Marine ports 
- MPAs Designation 
- Cultural Heritage Designation 
- Control and supervision of public works in the sea shore          
- License/permission for fishing /fishing boats /Yachting  
- Surveillance in coastal/territorial waters  

2nd tier                
Local Authorities  
(Regions) 

Competencies over Plans 
Regional Spatial Plans/frameworks (consultation) 

Competencies over economic activities (licensing) 
Elaboration of regional studies/programs regarding the development of 
fisheries 
Approval of EIA for the installation of aquacultures (L3852/2010) 
A great number of competencies related to aquacultures (L3852/2010) 

1st tier                            
Local Authorities  
(Municipalities) 

Competencies over Plans 
Local Spatial Plans (consultation) 

Competencies over economic activities (licensing) 
Leisure and other economic activities on the beach (public property) 
Various Competencies related to aquacultures (only for island 
municipalities/i.e. South Ionian Islands) L 3852/2010 

 
 
 

1.2.3 Bathymetry line of 200 meters 

The bathymetry of the Patraikos Gulf is rather shallow, with the deeper part being at the inner 

area of the gulf, reaching the depth of 130 m. Korinthiakos gulf is rather deeper, with a 

maximum depth of 850 m, due to the tectonic regime in the area. The depth of 200 m is located 

about 700 m from the coastline at its Southern part and about 1.5 km at its northern part. The 

Inner Ionian Sea is shallow at its Eastern part up to the depth of 100 m, due to the deltaic 

deposits of Acheloos River and deepens steeply from 100 to 200 m at the central part of the 

Inner Ionian. The bathymetry of the Western part is steeper, reaching the depth of 200 m 5 km 

from the coast of Zakynthos Island, 3 km from the coast of Kefalonia Island and 1 km from the 

coast of Ithaki Island (Map 1.3). 

 
Map 1.3: Bathymetry of the Inner Ionian Sea – Corinthian Gulf, up to the isobath of 200 m 
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2. Socio-economic analysis of the study area 

2.1 Population Data  

The purpose of this profile is to describe the main demographic and socio-economic 

characteristics of the study area as well as their recent mutations. The analysis is mainly based 

on the data resulting from the last two censuses (2001 and 2011): only available sources at 

municipal units (LAU II). It is therefore necessary to underline (i) the relative obsolescence of the 

data as well as (ii) the fact that the following analysis cannot fully integrate the effects of the 

economic crisis faced by the country since the beginning of the decade1. 

 

2.1.1 The demographic dynamic 

According to the last population census (2011), the population of the area amounts to 684.408 

inhabitants corresponding to a population density of 80 inhabitants per km2, not far from the 

national level (83 inh/km2). The population living permanently in the area remained stable 

during the period 2001-2011 (rate of variation of -0,3% against -1,1% at national level). About 

45% of the population is concentrated in the main regional cities (capitals of prefectures) while 

the city of Patras in the South area of Corinthian Gulf accounts for a quarter of the area’s 

permanent residents. 

The very slight population’s decrease observed during the last decade is due to a negative net 

migration while the natural balance (live births - deaths) remains clearly positive, reflecting a 

positive demographic dynamic but a relative lake of attractiveness (Table 2.1), especially for the 

group ages between 25 and 49 years old.  

Within the study area, the total change of population and its two components present some 

clear divergences: (i) most of the main urban centers (Patras, Messologhi, Nafpaktos, Aegio) 

except those of Ionian Islands are characterized by a negative net migration which cannot be 

compensated by the natural change of population; (ii) while the municipal units of the 

Corinthian Gulf (North and South areas) lost over 1% of their population (Table 2.1), those of the 

3 islands benefit from an increase about 5%, mainly due to the capacity of most of their 

municipal units to attract new residents as reflected by the crude rate of net Migration about 

60‰. Moreover, the analysis of migration flows by age groups (Table 2.2) reveals that the Ionian 

islands are especially attractive for young households (25-34 years old) as well as retirees (55-69 

years old).  

 

                                                           
1
 The last census was held in May 2011, about one year after the implementation of the first austerity 

plan. Consequently, the census’ data include only very partially the effects of the crisis. 
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Table 2.1: Population change during the period 2001-2011 

 Population 

density 

Permanent 

Residents 

Rate of 

variation (%) 

Crude rates (‰) of 

(*) 

2011 2001 2011 2001-2011 
Total change 

of population 

Natural change 

of population 
Net migration 

North area of 

Corinthian Gulf 41.4 172,408 170,554 -1.1 -10.8 -12.1 +1.3 

South area of 

Corinthian Gulf 146.6 415,833 410,370 -1.3 -13.2 +10.8 -24.0 

Ionian Islands 62.2 98,527 103,484 +5.0 +49.1 -10.4 +59.5 

Study Area 79.7 686,768 684,408 -0.3 -3.4 +1.9 -5.4 

(*) A crude rate is calculated as the ratio of the number of events to the average population of the area in a given period. 

It is expressed per 1000 persons of the average population (Eurostat, Reference Metadata on Population change). 

 

Table 2.2: Net migration flows by groups of age (2001-2011) 

 Crude rates (‰) of net Migration by groups of age 

10-19 20-34 35-54 55-69 70+ Total 

North area of Corinthian Gulf -3.3 -7.1 1.4 4.0 +5.3 +1.3 

South area of Corinthian Gulf +28.2 -22.5 -15.9 -9.0 +6.8 -24.0 

Ionian Islands -5.1 +40.1 +11.1 +20.2 +8.3 +59.5 

Study Area +15.9 -10.4 -7.6 -1.5 +6.7 -5.4 

 

Map 2.1: Distribution and density of population 
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2.1.2 Population’s renewal and human resources availability 

The age structure of the population and its changes during the period 2001-2011 are important 

aspects of potential demographic and economic dynamics. The evolution of age structure and 

indicators as ageing, replacement ratio etc., contribute to evaluate the availability in human 

resources. The region does not escape to the aging process that characterizes the country as a 

whole, as Greece is indeed one of the 3 EU member states facing the most significant 

population’s aging. If in the early 2000s, the aging phenomenon in the study area (especially in 

Ionian islands) was - compared to the country - more pronounced, ten years after the situation 

is quite different, reflecting a slowing down of the process unlike the country as a whole (Table 

2.3). This evolution is the result of two factors: a positive natural balance (births > deaths) 

combined to a net migration of young population (15-24 years old) not only in the Ionian islands 

but also in Patras where is located one of the most important university of the country.  

 

Table 2.3: Age structure of population 

 

2001 

 

2011 

0-14 15-29 30-64 65+ 

 

0-14 15-29 30-64 65+ 

North area of Corinthian Gulf 16.5 20.9 44.1 18.5 14.8 17.8 46.9 20.5 

South area of Corinthian Gulf 16.0 23.6 44.8 15.6 14.8 20.1 47.2 17.9 

Ionian Islands 15.9 18.7 44.0 21.4 15.1 16.1 47.7 21.2 

Study Area 16.1 22.2 44.5 17.2 14.8 18.9 47.2 19.1 

Greece 15.2 22.0 46.1 16.7  14.5 17.6 48.4 19.5 

 

From the above evolutions, it ultimately follows that the study area is not facing a deterioration 

of the dependency ratio, the weight of dependent individuals even decreases by more than 2 

points (Table 4). However, there is a significant increase in the number of “old oldest” which 

reflects not only a change in the ageing’ structure but also an intensification of this group of 

elderly population whose dependency risk is relatively high.  

If the dependent population in relation to the working-age group (ratio c, Table 2.4) is 

decreasing in the three sub areas, this trend is especially intense in Ionian Islands (a decrease of 

5.6 points) as a result of the combined decrease in the number of old as well as young people. 

For the municipal units of the Corinthian Gulf, the decrease of the dependency ratio is more 

limited and exclusively due to the declining number of youth.  
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Table 2.4: Potential renewal of population (2001-1011) 

 

Ageing index  

(a) 

Share of oldest 

old (b) 

Dependency 

ratio (c) 

Replacement 

ratio (d) 

2001 2011 2001 2011 2001 2011 2001 2011 

North area of Corinthian Gulf 79,7 101,9 19,6 29,4 71,6 68,7 130,4 104,5 

South area of Corinthian Gulf 66,6 86,8 18,4 28,2 64,2 62,8 162,1 121,5 

Ionian Islands 98,9 105,7 20,2 32,6 75,7 70,1 125,7 95,7 

Study Area 74,2 93,3 19,0 29,3 67,6 65,3 148,4 113,3 

Greece 76.5 99.3 18.1 27.7 62.7 64.3 140.2 105.0 

(a) Ageing index: population 65 years and over for 100 persons 0-19 years’ old 

(b) Share of oldest old: is the percent of population 80 years and over among the 65 years and over 

(c) Dependency ratio is calculated by dividing the population aged 0-19 and 65 years and over by those aged 20-64 

(d) Replacement ratio is calculated by dividing the population aged 20-29 by those aged 55-64 years.  

     The results of the 2 above ratios are multiplied by 100. 

 

As regards the replacement ratio, it measures the potential substitution in the labor market of 

individuals near from retirement (aged 55 to 64) by individuals in aged entering the labor 

market (20-29 years old). The replacement ratio is characterized by a sharp deterioration (from 

148 to 113) although less than at national level. Since the ratio in 2011 is clearly remaining 

above the threshold of 100, it is possible to conclude that, before the beginning of the economic 

crisis, the study area had a potential in terms of human resources.  

At municipal level, all the above mentioned ratios exhibits a high degree of variability. Examining 

more in depth the replacement ratio, its highest values are mainly observed in the urban areas 

of Patras (158), Argostoli (141), Messologhi and Nafpaktos (122) while the lowest values concern 

small islands as Ithaki (67) and Meganisi (57) as well as strongly rural municipal units. Obviously 

there is a strong correlation between ageing process and the capability of the population to 

renew itself.  

Finally, as well-known, one of the major consequences of the crisis at national level, was a deep 

brain-drain process (Duquenne, Metaxas, 2017; Labrianidis, Pratsinakis, 2016). It is most likely 

that the area was also confronted to this phenomenon but the lack of reliable data does not 

allow to evaluate its impact on the nowadays availability in human resources for the study area. 

At the same time, recent researches are suggesting that the crisis and the deep unemployment 

have strengthened the internal migration flows, especially from the urban centers to the rural 

areas and most of the Greek islands, including effectively the Ionian ones (Kaklamani, 2018).  
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Map 2.2: Distribution of settlements and urban centers 

 

 

2.2 Economic profil / Economic welfare 

Unfortunately, EUROSTAT and ELSTAT provide GDP data only up to the NUTS III spatial level (i.e. 

prefectures). This means that there are GDP data available for the LAU I and LAU II spatial levels 

(i.e. municipalities and municipal units, respectively).  

For the needs of the present study, and in order to perform a complete socioeconomic analysis, 

declared income data are utilized. The latter are provided from the General Secretariat for 

Information Systems of the Hellenic Ministry of Economy and Finance and refer to the spatial 

level of postal codes. Generally speaking, it stands that one postal code corresponds to one 

small-sized municipality, whereas large-sized municipalities contains more than one postal 

costal postal. So, it is feasible to “create” declared income data for the spatial level of 

municipalities, making the necessary adjustments to the corresponding postal codes data. The 

study area comprises of 72 spatial units that are used to be municipalities, under the prior 

administrative system of Kapodistrias, and are now municipal units, in their vast majority, under 

the present administrative system of Kallikratis. The analysis is conducted for the period 2008-

2014, when the financial and economic crisis was in a full swing.  

The average declared income per capita level of study area was €10,593 per taxpayer and 

€7,196 per taxpayer for the years 2008 and 2014, respectively. This corresponds to a change of -

32.07% and reflects the huge income losses that the study area experienced as well as all its 

municipal units (see Map 2.3 to Map 2.5). Characteristic is the fact that there is no spatial unit 

experiencing positive declared income per capita growth during the period 2008-2014. Demos 

Alyzias, with €6,477 per taxpayer, and Demos Ellomenou, with €2,218 per taxpayer, were the 

spatial units that exhibited the lowest declared income per capita figures in years 2008 and 

2014, respectively. Demos Riou, with €13,972 per taxpayer, and Demos Distomou, with €10,439 

per taxpayer, were the spatial units that exhibited the highest declared income per capita 
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figures in years 2008 and 2014, respectively. The average declared income per capita level was 

€9,538 per taxpayer and €6,540 per taxpayer in the years 2008 and 2014, respectively, and the 

corresponding standard deviation was €1,563 per taxpayer and €1,291 per taxpayer, 

respectively. Demos Ellomenou, with -74.23%, and Demos Elation, with -17.81%, were the 

spatial units that experienced that highest and lowest negative change, in terms of declared 

income per capita, respectively, during the period 2008-2014. The corresponding average 

declared income per capita change was -31.52% and the corresponding standard deviation was 

6.63 percentage points.  

 

Table 2.5: Stylized facts for the study area in terms of declared income; years 2008 & 2014, period 2008-

2014 

 Declared Income per capita 

(€ / taxpayer) 

Δ Declared Income per capita 

(%) 

2008 2014 2008-2014 

Study Area 10,593 7,196 -32.07 

Min 6,477 

(Demos Alyzias) 

2,218 

(Demos Ellomenou) 

-74.23 

(Demos Ellomenou) 

Max 13,972 

(Demos Riou) 

10,439 

(Demos Distomou) 

-17.81 

(Demos Elation) 

Average 9,538 6,540 -31.52 

Standard Deviation 1,563 1,291 6.63* 

* percentage points 
Sources: General Secretariat for Information Systems of the Hellenic Ministry of Economy and Finance data / Authors’ 
elaboration 

 

Map 2.3: Declared income per capita level, year 2008 

 
Sources: General Secretariat for Information Systems of the Hellenic Ministry of Economy and Finance data / Authors’ elaboration 
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Map 2.4: Declared income per capita level, year 2014 

 
Sources: General Secretariat for Information Systems of the Hellenic Ministry of Economy and Finance data / Authors’ elaboration 

 

Map 2.5: Declared income per capita change, period 2008-2014 

 
Sources: General Secretariat for Information Systems of the Hellenic Ministry of Economy and Finance data / Authors’ elaboration 

 
Map 2.6: Prevailing economic sectors in the pilot area 

 



 
 
 

20 
 

3. Natural environment and Resources 

3.1 Geophysical data 

3.1.1 Bathymetry / terrain data 

The bathymetry of the Corinthian Gulf is a result of the tectonic regime of the area. The 

morphology of the gulf is the typical of an elongated graben (Moretti et al., 2003), with a WNW-

ESE direction. Thus, the Northern and Southern coasts of the gulf present significantly steep 

slopes, whereas gentler slopes and depths up to 850 m are present at the central part of the 

Korinthiakos gulf. Inner Patraikos gulf is much shallower, reaching the depth of 130 m at its 

central part, with a relatively progressive deepening (Map 3.1). Inner Ionian area is mostly 

affected by the older and recent deltaic deposits of Acheloos River at the northern part. The 

river’s prodeltaic progradation deposits cover most of the area, with relatively gentle slopes, 

almost reaching the coasts of Zakynthos, Kefalonia and Lefkada Islands at the western part. 

 
Map 3.1: Altimetry and bathymetry of the Inner Ionian Sea – Corinthian Gulf study area. The 600 m 
contour is presented with a brown line 

 
 

Inland, at the areas neighbouring the Corinthain Gulf, the morphology is rather steep, 

following that of the underwater area. The 600 m contour is located about 4 km at the northern 



 
 
 

21 
 

and southern part of the gulf, whereas the morphology at the eastern part (the area 

surrounding Korinthos) is lower and less steep. The inland area of Patraikos gulf has a much 

lower relief, with heights just reaching the 600 m contour at the northern and southern part, 

same as the Inner Ionian area, with the exception of Kefalonia Island, where heights more than 

600 m are present (Map 3.1). 

 

3.1.2 Marine caves submerged or semi-submerged 

The geologic regime of the mainland of Greece at the specified study areas, does not allow the 

karstification of the formations for the creation of coastal or marine caves. On the contrary, the 

eastern coasts of the Ionian Islands onside the study area present such formations. Although not 

all submerged or semi-submerged caves have been officially mapped, three areas of karstic 

formations are mapped and protected as parts of Natura-2000 sites. The semi-submerged 

Papanikolis cave in Meganisi Island (next to Lefkada), part of the Natura site coded GR2220003, 

the semi-submerged complex of karstic caves of the northern part of Kefalonia, part of the 

Natura site coded GR2220005 and the semi-submerged complex of Blue caves, part of the 

Natura site coded GR2210001 (Map 3.2). 

 
Map 3.2: Submerged or semi-submerged marine caves of the study area 
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3.1.3 Seismic bows, geological faults etc. 

The tectonic regime of the study area can be divided into two sectors, separated by the Rio-

Antirio strait. Map 3.3 presents the major active faults that appear in the study area. The 

Eastern part (Korinthiakos gulf) is an active tectonic area (graben) with WNW-ESE faults in its 

northern and southern part that subside the gulf (Map 3.4). In the western part (Patraikos gulf), 

an extensive active faulting of WNW-ESE trend is present (Map 3.5), crossing the fault system 

obliquely, that shows normal growth faults with seabed displacements typically between 5 and 

25 m. The major faulting occupies the southern flank of the trough. The northern flank is 

affected by antithetic and synthetic faults (Ferentinos et al., 1985).  

 
Map 3.3: Main inland fault-lines of the study area (Caputo R. and Pavlides S., 2013, gredass.unife.it) 
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Map 3.4: Korinthiakos gulf graben (Moretti et al., 2003) 

 
 

Map 3.5: Active faults and bathymetry in the gulf of Patras (Ferentinos et al., 1985) 
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The main features of the Inner Ionian area are two elongated synclinal basins oriented in an 

NNW–SSE direction, the Zakynthos and Kefalonia basins, which lie along the longitudinal axis of 

the shelf and the extensional stresses have resulted in the formation of an E–W oriented 

direction basin, the Lefkada basin, which cuts across the Kefalonia and Lefkada islands (Map 

3.6). 

Map 3.6: Structural map of the southern Ionian Islands shelf (Ferentinos et al., 2015) 
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3.1.4 Sea streams, currents 

No official scientific data can be found for sea streams at the study areas. Regarding the water 

circulation in the area (Map 3.7), the shallower western part (gulf of Patras) has significantly 

warmer surficial flows, arriving from the Atlantic, reducing their temperature at the straits of 

Rio-Antirio as they enter in the deeper gulf of Corinth (SoHelME, 2005).  

 
Map 3.7: General seasonal (winter) water circulation of the study area (SoHelME, 2005) 

 
 

The mean annual wave heights at the study area range between 0.1 m and 0.5m (Error! 

eference source not found.a), increasing from East to West (SoHelME, 2005). The corresponding 

values for the mean annual wind speed ranges from 2.4 to 3.2 m/s with the highest values been 

observed at the straits of the outer Patraikos gulf to the West and the straits of Rio – Antirio 

between Patraikos and Korinthiakos gulfs (Map 3.8). 

 
Map 3.8: Mean annual spatial distribution of a) wave height (m) and b) wind speed (m/sec) 

 
Source: SoHelME, 2005 
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3.1.5 Beaches 

Inner Ionian Sea and Korinthiakos Gulf area includes 662 beaches (according to BEACHTOUR 

project, https://beachtour.geol.uoa.gr/el/) which cover a total area of 3.93km2. Most of them 

are numbered on the north inner Ionian coast, whilst the greatest area is held on the north 

Peloponnese coast (South Inner Ionian Coast) (see Map 3.9, Table 3.1).  

Map 3.9: Beaches in the Inner Ionian Sea and Korinthiakos Gulf 

 
 

Table 3.1: Number and area of beaches in the Inner Ionian Sea and Korinthiakos Gulf 

 
Number of beaches Area (km2) 

South Inner Ionian Coast 191 2.31 

North Inner Ionian Coast 267 0.81 

Ionian Islands 197 0.56 

Western Greece 7 0.25 

 662 3.93 

 

 

3.2 Marine Natural Environment, Ecosystems and Resources 

The Ministry of Environment & Energy and the Regional Competent Authorities are responsible 

for the coordination and implementation of all actions necessary to maintainthe biological 

diversity of the Inner Ionian Sea and the Corinthian Gulf. The monitoring and assessment of the 

https://beachtour.geol.uoa.gr/el/
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conservation status concerns the species and habitats listed in the Annexes of Habitats Directive 

92/43/EEC and Birds Directive 79/409/EEC as amended with Directive 2009/147/EC.  

 

3.2.1 Species 

The Inner Ionian Sea and the Corinthian Gulf host some of the most important marine species. 

Until now the species found in coastal and marine ecosystems according to the current 

litterature are: (a) about 231 species of macrophytes (Padina pavonica, Cystoseira sp., Corallina 

elongate, Peyssonnelia tubra, Laurencia obtuse, Jania rubens, Codium bursa, Halophila 

stipulacea, Acetabularia acetabulum etc) and 2 species of angiosperms (Posidonia oceanica, 

Cymodocea nodosa); (b) 7 species of cetaceans (Tursiops truncates, Stenella coeruleoalba, 

Delphinus delphis, Ziphius cavirostris, Grampus griseus, Balaenoptera physalus, Physeter 

macrocephalus) and the Mediterranean monk seal Monachus monachus; (c)  2 species of marine 

reptiles (Caretta caretta, Chelonia mydas); (d) about 60 marine species of fish (Pagellus 

erythrinus, Oblada melanura, Dentex macrophthalmus, Sphyraena sphyraena, Mullus barbatus, 

Sardinella aurita, Dentex dentex, Sarpa salpa, Mullus surmuletus, Galeus melastomus, Oxynotus 

centrina, Scyliorhinus canicula etc); (e) more than 250 species of invertebrate (Pinna nobilis, 

Lithophaga lithophaga, Chlamys flexuosa, Haliotis tuberculata etc). Among the 39 species of 

seabirds recorded in Greek waters, Mediterranean shag (Phalacrocorax aristotelis) has been 

identified in the inner Ionian Sea (Frantzis & Herzing 2002; Issaris et al. 2012; Kousteni et al. 

2015; Kousteni & Megalofonou 2016; Metochis et al. 2016; http://www.korinthiakos.info; 

http://www.ornithologiki.gr). The most abundant species living in the study area are presented 

in Table 3.2. 

 

Table 3.2: The most abundant species living in the Corinthian Gulf (Salomidi et al. 2006). 

Algae/Plants Mollusca Porifera Cnidaria 
Amphiroa rigida Arca noae Agelas oroides Alicia mirabilis 
Codium bursa Cerithium vulgatum Axinella damicornis Aiptasia mutabilis 
Dictyota dichotoma Cratena peregrine Axinella polypoides Anemonia sulcata  
Halimeda tuna Flabellina affinis Axinella sp. Ballanophyllia europae 
Padina pavonica Murex brandaris Chondrosia reniformis Caryophyllia sp. 

Peyssonellia squamaria Mytilus sp. Clathrina clathrus 
Cerianthus 
membranaceus 

Posidonia oceanica Octopus vulgaris Cliona spp. Cladocora caespitosa 
Pseudolithophyllum expansum Pecten sp. Crambe crambe Condylactis aurantiaca 
Udotea petiolata Pinna rudis Dysidea sp. Eudendrium sp. 
Valonia sp. Phyllidia flava Ircinia spp. Eunicella cavolinii 
 Rocellaria dubia Oscarella lobularis Gerardia savaglia 
Echinodermata Spondylus gaederopus Petrosia ficiformis Leptogorgia sarmentosa 
Antedon mediterranea Vermetus arenarius Spirastrella sp. Leptopsammia pruvoti 
Arbacia lixula  Spongia oficinalis Parazoanthus axinellae 
Astropecten sp. Pisces  Pennatula sp. 
Echinaster sepositus Blennius spp. Bryozoa Phyllangia mouchezi 
Hacelia atenuata Chromis chromis Sertella septentrionalis Polycyathus muellerae 
Holothuria tubulosa Coris julis Smittina cervicornis  
Marthasterias glacialis Gobius luteus Myriapora truncate Polychaeta 
Peltaster placenta Mulus spp. Pentapora fascialis Eupolymnia nebulosa 

http://www.korinthiakos.info/
http://www.ornithologiki.gr/
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Paracentrotus lividus Scorpaena spp.  Filograna implexa 
Sphaerechinus granularis Seriola dumerili Ascidia Polycirrus sp. 
 Serranus cabrilla Ascidia mentula Protula sp. 
Miscellanea Symphodus spp. Clavellina lepadiformis Serpula vermicularis 
Bonellia viridis Thalassoma pavo Halocynthia papillosa Serpulidae unid. 
Maja squinado Trigloporous lastoviza Microcosmus sp. Spirographis spallanzani 

 

 

Marine Mammals 

Essential habitats for both coastal and pelagic cetaceans exist in the study area. The common 

bottlenose dolphin (Tursiops truncatus) occupies all the waters in depths up to 200 m. In the 

Corinthian Gulf, it is limited to the shallower, western and half north-western parts (Map 3.10). 

There are two separate and ecologically different populations of common dolphin (Delphinus 

delphis). The “coastal” population occupies the shallow waters of the inner Ionian Sea between 

Lefkada and Kefallonia Islands and the mainland, as well as the shallow south and south-western 

coastal waters of Zakynthos Island (Map 3.10). The “pelagic” population of this species inhabits 

the deep waters of the Corinthian Gulf above depths of 200-900 m, sharing the same habitat and 

living in common mixed pods with a purely pelagic dolphin species, the striped dolphin (Stenella 

coeruleoalba). The two deep diving cetacean species inhabiting the study area are Cuvier’s 

beaked whale (Ziphius cavirostris) and the sperm whale (Physeter macrocephalus) (Frantzis and 

Herzing 2002; Issaris et al. 2012).  

The dolphin societies in the Corinthian Gulf are distinct as a whole because of their unique 

behavioral and ecological characteristics. In addition, the mixed species dolphin societies in the 

gulf are unique in the world for three reasons: i) the striped dolphin population unit in the gulf is 

the only one known to inhabit a semi-enclosed gulf and be resident and isolated from other 

pelagic population units of this species, ii) the permanent three-species mixed pods of dolphins 

(common, striped, Risso’s dolphin)  in the Corinthian Gulf is a unique phenomenon of marine 

mammal symbiosis between species of different ecological needs and behavioral characteristics, 

iii) the gulf is the only known area in the world, where hybrids between the two different genus 

of Stenella and Delphinus are naturally and continuously produced and survive (Frantzis and 

Herzing 2002). 

Recent mark-recapture surveys showed that there are only twenty-two common dolphins 

(Delphinus delphis) in the Corinthian Gulf, likely to be Critically Endangered locally. The IUCN Red 

List classifies the Mediterranean subpopulation of common dolphin as Endangered, based on 

observed declines in the number of animals and extent of occurrence, as well as deterioration in 

the quality of habitat in large portions of the Mediterranean Sea. The population units of short-

beaked common dolphins in the Corinthian Gulf, and the neighboring inner Ionian Sea, are the 

last representatives of this species in the entire Ionian Sea, while they are also absent in the 

largest portion of the eastern Mediterranean Sea. These animals in the Corinthian Gulf constitute 

a geographically distinct conservation unit that likely has little demographic and genetic exchange 

and faces a high risk of extinction. Due to its small population size, limited distribution, and 

suspected hybridization, could potentially qualify as Critically Endangered under standard criteria 



 
 
 

29 
 

provided by the IUCN Red List to assess extinction risk. The Mediterranean subpopulations of 

striped dolphin are also listed as Vulnerable in the IUCN Red List of Threatened Species (Frantzis 

and Herzing 2002).  

Important sites for the conservation of the monk seal (Monachus monachus) have been identified 

in the islands of the Ionian Sea (Error! Reference source not found.). The coasts of the Patraikos 

nd the Corinthian Gulfs as well as the coast of the western Peloponnese have not been 

thoroughly surveyed but sporadic sightings of the species have been recorded. The important 

sites for the species, depicted in Map 3.10, represent the extent and not the importance of the 

critical areas. The list of marine mammals living in the study area is presented in Error! Reference 

ource not found. (Issaris et al. 2012). 

 

Sea Turtles 

Major nesting sites of the loggerhead turtle Caretta caretta, among the most important in the 

Mediterranean Sea, are found within the NMPZ (National Marine Park of Zaktnthos), Laganas 

Bay, Zakynthos Island (Map 3.11) (Issaris et al. 2012). 

 

Seabirds 

One marine IBA for Cory’s shearwater (Calonectris borealis) and two IBAs for the 

Mediterranean shag (Phalacrocorax aristotelis) have been identified, all located in the Ionian Sea 

(Map 3.11) (Issaris et al. 2012). 

 

Seahorses 

One site of high abundance of the short-snouted seahorse and the long-snouted seahorse has 

been identified in the Corinthian Gulf. This information is preliminary since the distribution of 

both seahorse species in the study area is largely unknown (Map 3.12). The two species 

(Hippocampus spp.) are probably abundant in other locations as well, but no information is 

available (Issaris et al. 2012).  
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Map 3.10: Spatial distribution of cetaceans (Physeter macrocephalus, Ziphius cavirostris, Delphinus 
delphis, Tursiops truncates, Stenella coeruleoalba) in the study area  

 
Source: Issaris et al. 2012 

 
Map 3.11: Important areas for seabirds (Phalacrocorax aristotelis, Calonectis diomedea) and the monk 
seal, Monachus monachus and nesting beaches for the loggerhead sea turtle, Caretta caretta  

 
Source: Issaris et al. 2012 
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Table 3.3:  List of marine mammals of the study area (Frantzis and Herzing 2002). 

Species English name 
IUCN 
Red Data Book 
(2017) 

Greek 
Red Data Book (2009) 

Phocidae 
Monachus monachus  Mediterranean monk 

seal 
CR CR 

Cetacea 
Balaenopteridae 
Balaenoptera physalus  Fin whale EN DD 
Physeteridae    
Physeter 
macrocephalus  

Sperm whale VU EN 

Ziphiidae 
Ziphius cavirostris  Cuvier's beaked whale LC DD 
Delphinidae 
Delphinus delphis  Common dolphin EN EN 
Stenella coeruleoalba  Striped dolphin LC VU 
Tursiops truncatus  Common bottlenose 

dolphin 
LC VU 

Grampus griseus  Risso’s dolphin LC VU 

(CR): Critically Endangered; (EN): Endangered; (VU): Vulnerable; (LC): Least Concern; (DD): Data Deficient 

 

 

Fan mussel 

Various important areas for the conservation of the fan mussel (Pinna nobilis) that currently 

sustain a high abundance of the species have been identified in coastal waters throughout the 

study area, although a targeted survey might help to identify many more such areas (Map 3.12) 

(Issaris et al. 2012). 

 

Gold coral 

The rare gold coral (Savalia savaglia) has been detected within at least two coralligenous sites in 

the Corinthian Gulf, forming at places spectacular facies (Map 3.12). These areas are not 

conclusive, because the full extent of coralligenous habitats has not yet been mapped in the 

study area. More records of this species are expected with increasing scientific survey effort 

(Issaris et al. 2012). 

 

Red algae 

The red alga Sebdenia dichotoma Berthold is reported for the first time from Greece. Specimens 

were collected at a depth of 25 m in July 2012 from the Corinthian Gulf, in Livadostra bay. 

 

European hake nursery grounds 

Merluccius merluccius nursery grounds are mainly confined to the inner Ionian Sea, while a 

relatively small area is also present in the Patraikos Gulf (Map 3.12). All nursery areas are 

situated in front of major river mouths (Issaris et al. 2012). 
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Map 3.12: Spatial distribution of benthic species (Hippocampus spp., Pinna nobilis, Savalia savaglia) of 
special conservation interest and European hake (Merluccius merluccius) nursery grounds 

 
Source: Issaris et al. 2012 

 

3.2.2 Habitats 

The most common habitats in this study area are: a) Posidonia oceanica meadows, b) 

coralligenous formations and c) submarine structures formed by leaking gases. Because of the 

importance of these habitats for biodiversity and their vulnerability to environmental threats 

and pressures, they are protected by both European Directives and International Treaties. In 

addition, according to the European Regulation habitats other than Posidonia sea grass beds are 

considered to be equally important for conservation, including mäerl beds and coralligenous 

habitats 

(http://www.ypeka.gr/LinkClick.aspx?fileticket=%2fnY1WSioQWk%3d&tabid=237&language=el-

GR).  

 

Posidonia oceanica meadows 

Posidonia oceanica is protected at the European level, as a priority habitat (Directives 92/42 CEE 

21/05/92 and 97/62/CE 27/10/1997). Bottom-trawling is also expressly forbidden on seagrass 

http://www.ypeka.gr/LinkClick.aspx?fileticket=%2fnY1WSioQWk%3d&tabid=237&language=el-GR
http://www.ypeka.gr/LinkClick.aspx?fileticket=%2fnY1WSioQWk%3d&tabid=237&language=el-GR
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meadows (Ministerial Decision 2442/51879/2016 as amended in 2826/68784/26-6-2017). The 

meadows are found along most of the coastline in the study area, restricted to shallow waters of 

less than 45m in depth. They occur to a greater extent in the Ionian Sea where the depth 

gradient develops gradually and to a lesser extent in the Corinthian Gulf where the bottom 

profile is generally steeper 

 (http://www.alieia.minagric.gr/sites/default/files/basicPageFiles/Maps_2015Nov_0.pdf; Map 

3.13) (Issaris et al. 2012). 

 

Coralligenous and deep corals 

Two major sites of interest have been identified along the southern coast of the Corinthian Gulf, 

where steep rocky cliffs extending to depths often greater than 200 m favour the development 

of typical coralligenous assemblages some of which host rich gorgonian and gold coral facies 

(Map 3.13) (Issaris et al. 2012). 

 

Map 3.13: Spatial distribution and extent of habitat types (Posidonia oceanica meadows, coralligenous 
and deep corals, submarine structures made by leaking gases) targeted for conservation  

 
Source: Issaris et al. 2012 

 

Submarine structures formed by leaking gases 
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Three sites of interest have so far been identified within the study area; one in the inner Ionian 

Sea, one in the Patraikos Gulf and one in the Corinthian Gulf (Map 3.13). These sites have been 

characterized as cold seeps but only the site in the Corinthian Gulf has been studied for the 

presence of typical assemblages associated with this habitat type (Issaris et al. 2012). 

 

3.2.3 Ecosystems, including food webs 

The coastal and marine environment of Corinthian Gulf is characterised by its important 

ecosystems and high level of biodiversity, including numerous rare species of community 

interest, such as Pinna nobilis, Hippocampus spp., Oxynotus centrina. Nowadays, dramatic 

spatial increases and temporal shifts in jellyfish (Pelagia noctiluca, Cotylorhiza tuberculata) 

distributions have been reported in the study area. Undoubtedly, they are associated with 

ecological ramifications such as food web and biogeochemical pathway alterations. 

Furthermore, according to the National Report on the Strategic Action Plan for Biodiversity 

(2014) 65% of Greek fisheries are overexploited. The pattern of this problem varies, with the 

areas of the Corinthian Gulf, the Dodecanese and the Saronic Gulf being subject to the greatest 

fishing pressure. Ιt was also noticed that the average trophic level of the fish production in the 

Corinthian Gulf is increasing over time (http://www.korinthiakos.info). 

The main knowledge gaps are: 

 There are large gaps in our knowledge at all levels of biological organisation, including 

the basic biology and ecology of most marine species, life cycle, competence, sensitivity-

tolerance and genetics. 

 Some of the existing databases are not updated. 

 There is limited data about the status and the trends of these highly variable habitats 

(Posidonia oceanica meadows, coralligenous and deep corals, submarine structures 

made by leaking gases).  

 For non-indigenous species several gaps exist including data availability, missing taxa, 

uncertainty in taxonomy and uncertainty of introductions via the Strait of Gibraltar and 

effect of climate.  

 

3.2.4 Environmentally degraded areas/ Banned Areas due to natural and 

environmental hazards 

In the northern margin of the Corinth Gulf, in Antikyra Bay, the bauxitic processing plant 
Aluminium of Greece is located, which has contributed significant amounts of bauxitic tailings to 
the marine environment through a Submarine Tailings Disposal system (STD). The STD system 
discharges red mud slurry as the by-product of the aluminum production and the tailings are 
piped out at water depth of 100 -120m. Map 3.14, presents the three high-relief overlapping 
mounds that the tailings have formed at the mouths of the pipelines on the shelf, modifying 
significantly the bathymetry of the seafloor (Iatrou et al, 2010). 
 

http://www.korinthiakos.info/
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Map 3.14: Morphologic map of the central Gulf of Corinth showing the spatial distribution of bauxitic 
tailings. Inset shows the bulk granulometric composition of the tailings 

 
Source: Iatrou et al, 2010 

 

The “red-mud” tailings deposits are highly enriched in FeO, TiO, Cr O, Ni, Co, Pb and Cu 
compared to the surrounding natural, which are higher at the mouths of the outfalls in Antikyra 
and they decrease towards the basin. Botsou, et al (2012) found that in the close vicinity of the 
alumina production plant the levels of PAHs in marine sediments are the highest of the Corinth 
Gulf (> 26,000 ng/g).  
In addition, activity concentration measurements of natural radionuclides in sediment samples 

from the Gulf of Itea and in surface soil samples collected from the surrounding area of the  

bauxite beneficiation plant, showed that  the breaker zone of the Itea Gulf, in the vicinity of the 

plant is contaminated with 238U, 232Th and 226Ra, whereas the activities in sediment samples 

from the rest of the Gulf were at the background level, and enhanced activities of 

the 238U, 232Th and 226Ra were found in a number of soil samples due to bauxite dust 

deposition from the nearby beneficiation plant (Karagiannidi Th. Et al, 2009) 
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3.3 Fossils (mineral and oil resources) 

3.3.1 Oil resources 

The research for possible oil and gas reservoirs in the Inner Ionian Sea is, due to the geologic and 

tectonic regime of the area, very detailed, as the tectonism is suitable for such traps. The grid of 

the seismic lines presented in Map 3.15 was acquired during a period of 23 years (1977-2000). 

The seismic lines’ grids are available at the website of the Ministry of Environment, Energy and 

Climate Change (ypeka.gr). 

 

Map 3.15: Seismic lines and boreholes at the Inner Ionian Sea and gulfs of Patras and Korinthos 

 
 

Among the offshore areas covering the criteria of the tender process "open call" of the ministry 

of Environment & Energy, the most promising to be promoted is the Gulf of Patras (Map 3.16). 

The relatively recent seismic surveys in the area have detected interesting oil prone geological 

structures. The estimated recoverable reserves are around 200 MMbbls (ypeka.gr). 
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The areas currently under investigation have been thoroughly examined for possible 

hydrocarbon traps. However, there are knowledge gaps relative to the areas with promising 

geologic regime that are to be explored in the near future as the geophysical research, which 

will show the actual possibilities of those areas, has not been conducted yet (Map 3.16). 

 

Map 3.16: The Inner Ionian – Gulf of Patras future development area 

 
 

3.3.2 Gas venting fields 

Two officially published areas of gas venting are located within the Patraikos and Korinthiakos 

Gulf. The pockmarks in Patraikos Gulf are in the vicinity of Patras Harbour, vary in size and shape 
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from 25 to 250m in diameter and from 0.5 to 15 m in depth (among the largest and deepest in 

the world) and has formed slowly since Holocene by continuous gas venting, which is 

periodically interrupted by short duration events of enhanced gas seepage triggered by 

earthquakes (Hasiotis et al., 1995). The field in the Corinth Gulf is located in Elaiona Bay 

consisted of a number of pockmarks and formed in the Holocene muddy sediments which cover 

the seabed (Christodoulou et al., 2003). The position of the two pockmark fields are presented 

in Map 3.17. 

 

Map 3.17: Pockmark fields in the Inner Ionian Sea and Korithiakos Gulf  

Source: Christodoulou et al., 2003 and  Hasiotis et al., 1995 
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4. Spatial organization and planning guidelines for the pilot area 

4.1 National Plans providing guidelines for the pilot  

4.1.1 The planning complexity and network of Plans at the national level 

At the national level, 4 spatial Plans/Frameworks exist: a) the National/General Spatial 

Framework (Official Gazzette:128/Α/3-7-2008), b) the National/Sectorial Spatial Framework for 

the Industrial sector (Official Gazzette: 151/ΑΑΠ/13-4-2009), c) the National/Sectorial Spatial 

Framework for the Renewable Energy Resources (Official Gazzette: 2464/Β/3-12-2008), d) the 

National/Sectorial Spatial Framework for the aquaculture sector (Official Gazzette: 2505/Β/4-11-

2011).  

The National/General Spatial Plan contains general guidelines for the spatial organization and 

development of the national territory (in accordance with the principles of ESDP) and specifically 

for the: a) development poles and axes of the country, b) national and international scale 

technical infrastructures, c) development of productive activities at the national level, d) 

structure of the urban systems (Metropolitan areas, etc.) and e) development of mountainous, 

rural, coastal and insular areas. 

 

Map 4.1: Overview of the existing Spatial Plans at the national level 
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On the other hand, all other 3 national Plans, constitute sectorial planning approaches for the 

most important economic activities of the country. Beyond these Plans, one should also mention 

the sectorial Plan for Tourism that was initially adopted in 2009, amended in 2013 and abolishe 

in 2015. At the moment, a new version for the national spatial Plan for tourism is in preparation 

and is expected to be lauched very soon (in 2019).  

 

4.1.2 The National Plan for the aquaculture sector 

The national spatial plan for the aquaculture sector was adopted in 2011 (Official Gazzete 

2505/Β/2011). Its purpose was to provide spatial guidelines, regulations and criteria for the 

spatial organization and development of the aquaculture sector in fresh and marine waters of 

Greece. Key objectives that were set by the Plan, were the following: 

 The aquaculture sectors is developed and organized in a way that is not conflicting to other 

economic activities, sea and coastal uses 

 The aquaculture sectors is developed and organized in a way that does not harm the 

environment and the coastal natural ecosystems 

 The aquaculture sectors is developed in a way that its competitiveness is ensured 

To this purpose, key planning guideline is that aquaculture entreprises are organize in special 

locations and within special Parks (following the pre-existing locations of entreprises).  

 
Map 4.2: Planning guidelines for the development of the aquaculture sector in the pilot area 

 
Source: Official Gazzette: 2505/Β/4-11-2011 

 

The reason for having such a type of sectorial national plan, was due to the fact that Greece has 

historically dominated production of sea bass and sea bream in the Mediterranean and on EU 

level. In fact its coasts especially favoured marine fish aquaculture that developed into one of 
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the most productive economic sectors in the country, with its production being mainly export-

oriented (Karka, Kyriazopoulos, Kanellopoulou, 2011). 

 

4.2 Regional and sub-regional Plans providing guidelines for the pilot  

4.2.1 Regional plans providing guidelines for the pilot area #4  

At the Regional level (strategic planning), regulations for the area in question derive from five (5) 

Regional Spatial Plans: the one for the Ionian Islands Region, for Central Greece, for Attica 

Region, for the Peloponnese and for Western Greece Region. For the moment, approved Plans 

(i.e. existing Regional Spatial Plans) date back to 2003 (i.e. they are approximately 15 years old). 

And even though the new/revised ones were finished in 2016, their approval is still pending. 

However, their approaval is expected to take place soon. 

The new/revised versions of all Regional Plans reffering to the pilot are, provide planning 

guidelines just for the terrestrial parts of regions in question. As for the marine parts of the pilo 

area (especially of the Patraikos and Korinthiako Gulf), the planning philosophy is rather 

conservative: adopting existing situation (economic activities and infrastructure) as well as 

planning guidelines deriving from the Plans at the national level, without proposing any changes 

or any new uses and infrastructure.  

 
Map 4.3: Synthetic overview of the existing regional Plans for the pilot area #4 
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4.2.2 Local spatial plans at the municipal level 

Map 4.4, presents the spectrum (and progress) of Plans produced at the Municipal level (Local 

Spatial Plans) related to the pilot are #4. As shown in the Figure, most Municipal Units do not yet 

have an approved Spatial Plan at the local level, whilist in only 1/3 of them such Plans are in 

progress. Among the total number of Municipal Units only 10 are already approved. 

According to the existing spatial planning legislation (latest Law being No 4447 of 2016), Local 

Spatial Plans extend to the whole surface of a Municipality, providing guidelines for its spatial 

organization. And although these Plans are to regulate only land uses (they are not authorized to 

provide/include regulations for the marine parts of a coastal Municipality, nor for the marine 

uses to be developed there), by regulating land uses and infrastructure located in the coastal 

zone and by addressing the intensity of urban development along the coastal zone, they 

indirectly affect (and interact) with the marine parts of a coastal Municipality and with marine 

Plans (due to the land-sea interaction).   

 
Map 4.4: Spatial planning progress at the local (sub-national) level in pilot #4 

 
Source: information from the Official Gazettes and the Hellenic ministry from the environment 

 

Regarding the existing land uses and patterns in the pilot are #4, northern coasts of the 

Corinthian Gulf, due to their geomorphology, are less developed than the southern 

(Peloponnesian) coasts. In fact, due to the steep and rocky northern coasts, along the coastal 

zone of the Central Greece and Western Greece Region are mainly found human activities of the 

primary and secondary sector (mining, industrial sites, agriculture, RES, etc). Urbanized areas are 

an exception to the land-use pattern of the northern coasts of the inner and outer Gulf.  

On the opposite side - i.e. along the coasts of the Peloponnese Region and the Western Greece 

Region -, urban developments are the most usual pattern. In fact, due to the morphology and 

the smooth topography (ending in accessible and flat beaches), along most of the Peloponnesian 

coasts of the Gulf, “second home” developments are found (either as part of an approved 
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spatial plan, or by using the existing building permission system of Greece, that allows 200m² 

buildings for every minimum plot size of 4,000m². 

Regarding the marine space, the Corinthian Gulf served as a shipping route in ancient times, i.e. 

well before the opening of the canal in Corinth (in 1893 C.E.); i.e. at the eastern part of the Gulf. 

Today, apart from navigation routes, in the Corinthian Gulf fishery and aquaculture are the key 

sea uses. However, as recent research proves, living marine resources and ecosystem services 

are compromised by pollution (agriculture run-offs, coastal industries and so on) as well as 

overfishing. 

In the inner Ionian Sea, tourism and tourism developments are the dominant land-use pattern 

and sector (especially in the islands of Zakynhtos, Cephalonia, Ithaca and Lefkada).   

More details on the land use and sea use patterns of the study are presented in Map 4.5, as well 

as in maps included in the following sections of the manuscript. 

Map 4.5:  Key land and marine uses in the pilot area   
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5. Key coastal and marine uses and economic activities  

5.1 Living resources exploitation and cultivation 

5.1.1 Fishery  

Corinthian and Patraikos gulfs are ecosystems which suffer from intense human activity, 

reflected in domestic and tourist industry growth in coastal area, industrial growth, big 

constructions such as the Rio- Antirrio Bridge, the new Patras harbor and fishery. All these 

factors have a major impact on marine ecosystems and organisms. 
 

Official statistics for total landings in the study area are not fully accurate and so they are not 

reliable, resulting in uncertainties in the evaluation of the fisheries status. In order to evaluate 

the impacts of the fishery sector in the study area, precise and reliable data are needed. It 

should also be stated that S9 is a semi-closed, deep and isolated fishing area that possibly faces 

frequent movements of fish among S5 and S9 (Moutopoulos and Koutsikopolos 2014). 

 

Fishing vessels  

In the area of S9 and S5 the Corinthian and Patraikos Gulf there is a large number of fishing 

vessels both for professional and recreational fisheries. The study area consists of the 

prefectures of Corinthia, Boeotia, Fokida for the Corinthian gulf (S9) and Achaia, Aitoloakarnania 

for Patraikos gulf (S5) and Zakynthos and Kefallinia for Ionian Sea (S5). The counties of Corinthia 

Aitoloakarnania have coasts outside the study area that have a professional fishing activity. 

In total, there are around 1,528 vessels employed for professional fisheries and around 12,460 

vessels employed for recreational fisheries, which is a number much larger than professional 

ones (Christodoulou 2009). Data from 1991-2017 for both the S5 and S9 fishing areas show that 

there were a 620, 574 and 1689 trawls, purse-seiners and beach-seiners respectively, (Table 

5.1). However, for the same period the number of small scale coastal boats with an average 

length of 6m and age of 24 years was 44304. In addition, they had higher average engine power 

and tonnage (Table 5.1). Available data on fisheries statistics concerning the fishing fleet and 

fisheries may be inaccurate as they depend on accuracy of the reporting.  

A reduction trend is observed in the number, as well as in technical characteristics of the fishery 

fleet for Corinthian and Patraikos gulf (Table 5.2). In particular, in the Corinthian Gulf the 

number of small coastal fishing vessels has been reduced more than 20% in the period 1999-

2007, but in Patraikos Gulf the reduction was lower (Christodoulou 2009). Concerning trawlers, 

there are only 1-2 vessels in Corinthian Gulf, and in Patraikos gulf a high reduction in the 

number of trawlers was observed in the period 2000-2007. Overall, for both fishing areas S5 and 

S9 there is a reduction trend of 45% in the number of vessels for the period of 1991-2017 (Table 

5.2). 
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Number of fishermen 

Regarding data for number of fishermen and recreational fishers, available data are quite old. In 

2002, the number of professional fishermen amounted to 2,492 while recreational fishermen 

were 8,440 (Christodoulou 2009). Aitoloakarnania and Fokida counties are characterized as 

regions of moderate dependence on fisheries sector, while Achaia, Corinthia and Boeotia 

counties are characterized as areas of low dependency on fisheries sector having a small 

number of fishermen (Tzanatos et al. 2005).   

 

Fishing areas  

The NSSG fishing areas of the Case study area are:  

a) S5 – Coasts of Kefallonia, Zakynthos and Gulf of Patras  

b) S9 – Gulf of Corinthia  

In 2016, the total quantity of catch in the study area was about 5010 tons (EL.STAT, 2016). 

Specifically, the catch in S5 fishing area was 4,445.2 tons and in S9 was 594.6 tons (Map 5.1). 

Fish catch in S9 fishing area was declined dramatically by 3-fold in the last 15 years as it can be 

seen in Table 5.3. Regarding the variability in catch in S5 area, the total landings increased 

rapidly after 1994 due to increased trawl landings (Moutopoulos and Koutsikopolos 2014), but 

have been stable during the last years suggesting a stabilization of the fishing effort. However, 

the percentage of over-exploited and depleted fish stocks has been increased (Tsiros, 2012).  

Table 5.4 shows the sspecies caught per type of gear for years 2014-2016. 

In both areas, coastal fishery shrinks because of the fact that the age average is high for 

fishermen and their children do not intend to work to this sector (Christodoulou, 2009). An 

increased fishing effort is observed in summer months for the coastal fishery as well as for the 

recreational fishery, promoting competition between the two sectors (Christodoulou, 2009). The 

factors to compete for are the stock, the space and the market.  

 

Table 5.1: Number of vessels, tonnage (GT), engine power (KW), average age (years) and average length 
(m) of beach-seiners, purse-seiners, trawlers and other small scale coastal boats for the years 1991-
2017 and for the fishing areas S9 (Gulf of Corinthia) and S5 (coasts of Kefallonia, Zakyntos and Gulf of 
Patras) 

Gear Type  
Number of 

Vessels 
Tonnage 

(T) 
Engine 

Power (KW) 

Average 
Age 

(years) 
Average 

Length (m) 

Beach-seiners 1689 9411 98776 42 9.58 

Purse-seiners 574 15115 102013 26 16.5 

Trawlers 620 41856 174224 28 22 
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Other small -scale 
(coastal boats)  44304 80727 780057 24 6.46 

Source: HCMR, personal communication 
 
Table 5.2: Number of vessels, tonnage (GT), engine power (KW) and average length (m) of all vessels 
(beach-seiners, purse-seiners, trawlers and other small scale coastal boats) for the years 1991-2017, for 
the fishing areas S9 (Gulf of Corinthia) and S5 (coasts of Kefallonia, Zakyntos and Gulf of Patras) 

Years 

Number of 

Vessels 

Tonnage 

(T) 

Engine 

Power (KW) 

Average 

Length (m) 

1991-2000 19510 59117 498236 13 

2001-2010 17093 54018 408235 14 

2011-2017 10584 33974 24851 14 

Source: HCMR, personal communication 
 
Table 5.3: Quantity of catch in the Gulf of Corinthia for years 2002-2016 

Quantity 

(in metric tones) 
Year 

594.6 2016 

631.1 2015 

806.1 2014 

887.6 2013 

913.5 2012 

562.4 2011 

356.7 2010 

696.8 2009 

788.1 2008 

942.1 2007 

1171.8 2006 

1245.9 2005 

1346.9 2004 

1148.30 2003 

1421.20 2002 

Source: ELSTAT, 2016 
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Table 5.4: Species caught per type of gear for years 2014-2016. 

Purse-seiners Gill nets Trammel nets Long lines Trawlers 

Alloteuthis media Aspitrigla cuculus Aristaeomorpha foliacea Acipenser stellatus Alloteuthis media 

Belone belone Auxis rochei Aspitrigla cuculus Boops boops Argentina sphyraena 

Boops boops Boops boops Balistes capriscus Caranx rhonchus Aristaeomorpha foliacea 

Caranx spp. Caranx rhonchus Boops boops Conger conger Auxis rochei 

Coryphaena hippurus Chelidonichthys lucerna Brachyura Coryphaena hippurus Boops boops 

Dentex dentex Citharus linguatula Caranx rhonchus Dasyatis pastinaca Centracanthus cirrus 

Dicentrarchus labrax Dentex dentex Chelidonichthys lucerna Dentex dentex Centrolophus niger 

Diplodus annularis Dentex macrophthalmus Chelon labrosus Dentex gibbosus Chelidonichthys lucerna 

Diplodus puntazzo Diplodus annularis Citharus linguatula Dentex macrophthalmus Conger conger 

Diplodus sargus Diplodus sargus Conger conger Dicentrarchus labrax Coryphaena hippurus 

Engraulis encrasicolus Diplodus vulgaris Coris julis Diplodus annularis Dactylopterus volitans 

Epinephelus aeneus Epinephelus aeneus Dentex dentex Diplodus puntazzo Dasyatis pastinaca 

Euthynnus alletteratus Epinephelus marginatus Dentex gibbosus Diplodus sargus Dentex dentex 

Illex coindetii Euthynnus alletteratus Dentex macrophthalmus Diplodus vulgaris Dentex macrophthalmus 

Katsuwonus pelamis Eutrigla gurnardus Dicentrarchus labrax Eledone moschata Dicentrarchus labrax 

Lepidopus caudatus Gaidropsarus vulgaris Diplodus annularis Epinephelus aeneus Diplodus annularis 

Lichia amia Illex coindetii Diplodus puntazzo Epinephelus alexandrinus Diplodus puntazzo 

Lithognathus mormyrus Katsuwonus pelamis Diplodus sargus Epinephelus costae Diplodus sargus 

Liza aurata Lepidopus caudatus Diplodus spp. Epinephelus guaza Eledone moschata 

Loligo vulgaris Lepidorhombus boscii Diplodus vulgaris Epinephelus marginatus Engraulis encrasicolus 

Lophius budegassa Liza aurata Eledone moschata Euthynnus alletteratus Epinephelus aeneus 

Merlangius merlangus Liza ramada Epinephelus aeneus Labridae Epinephelus costae 

Mugil cephalus Loligo vulgaris Epinephelus costae Lithognathus mormyrus Epinephelus marginatus 

Mullus barbatus Lophius budegassa Epinephelus marginatus Lophius spp. Euthynnus alletteratus 

Mullus surmuletus Lophius spp. Euthynnus alletteratus Merluccius merluccius Gaidropsarus vulgaris 
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Myliobatis aquila Merluccius merluccius Homarus gammarus Mugilidae Gobius spp. 

Oblada melanura Micromesistius poutassou Illex coindetii Mustelus spp. Gobius spp. 

Octopus vulgaris Mugilidae Katsuwonus pelamis Oblada melanura Gymnura altavela 

Pagellus acarne Mullus barbatus Labridae Octopus vulgaris Gymnura altavela 

Pagellus erythrinus Mullus surmuletus Labridae Osteichthyes Helicolenus dactylopterus 

Pagrus pagrus Nephrops norvegicus Lepidorhombus boscii Pagellus acarne Illex coindetii 

Penaeus kerathurus Octopus vulgaris Lichia amia Pagellus erythrinus Lepidopus caudatus 

Pomatomus saltatrix Osteichthyes Lithognathus mormyrus Pagrus pagrus Lepidorhombus boscii 

Pseudocaranx dentex Pagellus acarne Liza aurata Palinurus elephas Lichia amia 

Sarda sarda Pagellus erythrinus Loligo vulgaris Penaeus kerathurus Lithognathus mormyrus 

Sardina pilchardus Pagrus pagrus Lophius budegassa Phycis phycis Loligo vulgaris 

Sardinella aurita Parapenaeus longirostris Lophius spp. Polyprion americanus Lophius budegassa 

Sarpa salpa Penaeus kerathurus Melicertus kerathurus Pomatomus saltator Lophius piscatorius 

Sciaena umbra Raja asterias Mugil cephalus Raja spp. Merlangius merlangus 

Scomber colias Raja clavata Mugilidae Sarda sarda Merluccius merluccius 

Scomber spp. Raja miraletus Mullus barbatus Sciaena umbra Micromesistius poutassou 

Scorpaena notata Raja spp Mullus surmuletus Scomber colias Mugil cephalus 

Scorpaena scrofa Sarda sarda Mustelus spp. Scorpaena scrofa Mullus barbatus 

Sepia officinalis Sardina pilchardus Nephrops norvegicus Scorpaena spp. Mullus surmuletus 

Seriola dumerili Sardinella aurita Oblada melanura Seriola dumerili Mustelus spp. 

Solea solea Sarpa salpa Octopus vulgaris Serranus cabrilla Myliobatis aquila 

Sparus aurata Sciaena umbra Osteichthyes Serranus scriba Nephrops norvegicus 

Sphyraena sphyraena Scomber colias Pagellus acarne Sparus aurata Oblada melanura 

Spicara flexuosa Scomber scombrus Pagellus erythrinus Spondyliosoma cantharus Octopus vulgaris 

Spicara maena Scorpaena notata Pagrus pagrus Squalus blainville Osteichthyes 

Spicara smaris Scorpaena scrofa Palinurus elephas Trachinus draco Pagellus erythrinus 

Spondyliosoma cantharus Scorpaena spp. Parapenaeus longirostris Trachurus mediterraneus Pagrus pagrus 
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Synodus saurus Scyliorhinus canicula Penaeus kerathurus Trachurus spp Palinurus elephas 

Todarodes sagittatus Sepia officinalis Phycis phycis Trachurus trachurus Parapenaeus longirostris 

Trachurus mediterraneus Serranus cabrilla Pomatomus saltatrix Trigla lyra Pegusa lascaris 

Trachurus spp. Solea solea Pseudocaranx dentex Triglidae Penaeus kerathurus 

Trigla lyra Sparus aurata Pteromylaeus bovinus Xiphias gladius Phycis blennoides 

Umbrina cirrosa Sphyraena sphyraena Raja clavata Xiphias gladius Plesionika edwardsii 

Xiphias gladius Spicara flexuosa Sarda sarda 
 

Polyprion americanus 

Zeus faber Spicara maena Sardina pilchardus 
 

Raja clavata 

 
Spicara spp. Sardinella aurita 

 
Raja spp. 

 
Spondyliosoma cantharus Sarpa salpa 

 
Rhinoptera marginata 

 
Todarodes sagittatus Sciaena umbra 

 
Rossia macrosoma 

 
Trachinus draco Scomber colias 

 
Sarda sarda 

 
Trachurus mediterraneus Scomber scombrus 

 
Sardina pilchardus 

 
Trachurus spp. Scomberesox saurus 

 
Sarpa salpa 

 
Trachurus trachurus Scophthalmus rhombus 

 
Scomber colias 

 
Trigla lyra Scorpaena notata 

 
Scomber scombrus 

 
Triglidae Scorpaena porcus 

 
Scomber spp. 

 
Trigloporus lastoviza Scorpaena scrofa 

 
Scomberesox saurus 

 
Trisopterus capelanus Scorpaena spp 

 
Scophthalmus maximus 

 
Trisopterus minutus Sepia officinalis 

 
Scorpaena notata 

 
Trisopterus minutus capelanus Seriola dumerili 

 
Scorpaena scrofa 
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Map 5.1: The total quantity of catch in the study area in 2016 

 
Source: ELSTAT, 2016 
 
 

5.1.2 Aquaculture  

The aquaculture management and the spatial planning are implemented under the supervision 

of the Special Secretariats of the Ministry of Rural Development and Food and the Ministry of 

Environment and Energy. The aquaculture management is governed by the Law 4282 / 2014 

(Official Government Gazette 182 / A / 2014) "Aquaculture development and other provisions" 

(http://www.alieia.minagric.gr/node/30). The spatial planning of aquaculture is governed by the 

Common Ministerial Decree 31722/04-11-2011 (Official Government Gazette 2505/B/04-11-

2011) "Approval of a Special Spatial Planning Framework and Sustainable Development for 

Aquaculture and its strategic environmental impacts assessment". This framework regulates 

aquaculture spatially, both at sea and inland waters, covers all aquatic organisms with economic 

interest and mainly refers to marine aquaculture, as it is the sector with the need for spatial 

regulation, by encouraging the creation of Zones for Organized Development of Aquaculture 

(https://www.fgm.com.gr/); 

1. Areas with highly developed aquaculture activity, in need of interventions for improving and 

upgrading units and infrastructure as well as protecting and enhancing the environment. 

2. Areas with significant prospect for further aquaculture development. 

3. Areas with great sensitivity of their natural environment.  

4. Areas with special features that do not favor the concentration of aquaculture units 

(inaccessible, small islands, urban and tourist etc.). 

http://www.alieia.minagric.gr/node/30
https://www.fgm.com.gr/
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As presented in Map 5.2, parts of the case study area belong to categories 1 and 2 in terms of 
aquaculture development, whereas hatcheries and packaging installations areas are included. 
 

Map 5.2: The different regions of aquaculture development according to the Special Framework of 
Spatial Planning & Sustainable Development for Aquaculture and main hatcheries and packaging 
installations areas along with  

 
Source: Ministry of Environment and Energy 

 

The marine aquaculture installations found in the case study area are depicted in Map 5.3 

(https://earth.google.com/web/). Aquaculture farms are mainly found in the inner Ionian Sea as 

well as along the northern coastline of the Corinthian Gulf. In contrast, no aquaculture farms 

exist along the southern coastline of the Corinthian Gulf or around the islands of Zakynthos or 

Lefkada. The biggest farms in terms of capacity are located in the Ionian Sea.  

 

https://earth.google.com/web/
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Map 5.3: Aquaculture installations in the study area 

 
 

Fishing farms (entreprises) 

In the study area, there about 53 fish farms using of marine cages (Table 5.5, Map 5.3). The 

number of fish farms was more or less stable in the last decade. Although exact data are not 

available, from estimations based on extrapolation from data regarding total aquaculture 

production in Greece, the total area of fish farms in the study area may be about 120 ha. 

 
Table 5.5: Fish farms in the study area. 

 Sea area / name of fish farm   

No. Corinthian gulf (S9)  Ithaka (S5) 

1 ΙΧΘΥΟΤΡΟΦΕΙΑ ΓΛΑΡΟΝΗΣΙ ΕΠΕ 1 ΙΧΘΥΟΤΡΟΦΕΙΑ ΙΘΑΚΗΣ ΑΕ 

2 ΙΧΘΥΟΚΑΛΛΙΕΡΓΕΙΕΣ SPAR FISH Α.Ε. 2 ΙΧΘΥΟΤΡΟΦΕΙΑ ΙΘΑΚΗΣ ΑΕ 

3 ΙΧΘΥΟΚΑΛΛΙΕΡΓΕΙΕΣ SPAR FISH Α.Ε. 3 ΙΧΘΥΟΤΡΟΦΕΙΑ ΙΘΑΚΗΣ ΑΕ 

4 ΙΧΘΥΟΚΑΛΛΙΕΡΓΕΙΕΣ SPAR FISH Α.Ε. 4 ΝΗΡΗΙΔΕΣ ΙΧΘΥΟΤΡΟΦΙΚΗ ΕΜΠΟΡΙΚΗ ΑΕ 
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5 ΕΛΛΗΝΙΚΑΙ ΙΧΘΥΟΚΑΛΛΙΕΡΓΕΙΑΙ ΑΒΕΕ   

6 ΕΛΛΗΝΙΚΑΙ ΙΧΘΥΟΚΑΛΛΙΕΡΓΕΙΑΙ ΑΒΕΕ  Aitoloakarnania (S5) 

7 ΙΧΘΥΟΚΑΛΛΙΕΡΓΕΙΕΣ ΜΕΓΑΛΗ ΑΓΙΑ Α.Ε. 1 ΑΝΔΡΟΜΕΔΑ ΑΕ 

8 ΙΧΘΥΟΚΑΛΛΙΕΡΓΕΙΕΣ ΑΓΙΑ Α.Ε. 2 ΑΣΤΕΡΙΑΣ ΑΕ 

9 
ΙΧΘΥΟΚΑΛΛΙΕΡΓΕΙΕΣ ΛΙΜΑΝΑΚΙ ΒΟΙΩΤΙΑΣ 
ΕΠΕ 3 ΕΛΛΗΝΙΚΑΙ ΙΧΘΥΟΚΑΛΛΙΕΡΓΕΙΑΙ ΑΒΕΕ 

10 ΙΧΘΥΟΚΑΛΛΙΕΡΓΕΙΕΣ ΑΝΤΙΚΥΡΑ ΕΠΕ 4 Ι. ΔΕΛΑΠΟΡΤΑΣ - ΖΕΠΟΣ ΟΕ 

11 ΓΑΛΑΞΙΔΙ ΘΑΛΑΣΣΙΕΣ ΚΑΛΛΙΕΡΓΕΙΕΣ Α.Ε. 5 
ΙΧΘΥΟΚΑΛΛΙΕΡΓΕΙΕΣ ΑΜΝΡΑΚΙΚΟΥ ΑΕ & ΣΙΑ 
ΟΕ 

12 ΓΑΛΑΞΙΔΙ ΘΑΛΑΣΣΙΕΣ ΚΑΛΛΙΕΡΓΕΙΕΣ Α.Ε. 6 
ΙΧΘΥΟΚΑΛΛΙΕΡΓΕΙΕΣ Β&Λ ΜΕΡΑΝΤΖΗ ΕΠΕ - 
ΙΧΘΥΜΕ 

13 ΓΑΛΑΞΙΔΙ ΘΑΛΑΣΣΙΕΣ ΚΑΛΛΙΕΡΓΕΙΕΣ Α.Ε. 7 ΙΧΘΥΟΤΡΟΦΕΙΑ ΑΣΤΑΚΟΥ ΟΕ 

14 ΓΑΛΑΞΙΔΙ ΘΑΛΑΣΣΙΕΣ ΚΑΛΛΙΕΡΓΕΙΕΣ Α.Ε. 8 
ΙΧΘΥΟΤΡΟΦΕΙΑ "ΒΑΘΕΙΑ ΒΑΛΗ" ΛΟΓΟΘΕΤΗΣ 
ΝΙΚΟΛΑΟΣ 

15 ΓΑΛΑΞΙΔΙ ΘΑΛΑΣΣΙΕΣ ΚΑΛΛΙΕΡΓΕΙΕΣ Α.Ε. 9 ΙΧΘΥΟΤΡΟΦΕΙΑ ΦΩΚΙΔΟΣ ΑΕ 

16 ΚΙΡΦΙΣ Α.Ε. 10 ΜΥΤΙΚΑΣ ΑΕ 

17 ΜΑΝΔΡΟΥ ΚΩΝΣΤΑΝΤΙΝΑ 11 
ΠΑΡΠΟΥΡΑΣ ΡΗΓΑΣ ΥΔΑΤΟΚΑΛΛΙΕΡΓΕΙΕΣ 
ΑΣΤΑΚΟΥ 

18 ΑΓΙΑ ΕΙΡΗΝΗ ΙΧΘΥΟΤΡΟΦΙΚΗ ΕΠΕ 12 PLAGTON AE 

19 ΝΗΡΕΥΣ ΙΧΘΥΟΚΑΛΛΙΕΡΓΕΙΕΣ ΧΙΟΥ Α.Ε. 13 PLAGTON AE 

20 ΝΗΡΕΥΣ ΙΧΘΥΟΚΑΛΛΙΕΡΓΕΙΕΣ ΧΙΟΥ Α.Ε. 14 SEA FARM IONIAN AE 

21 ΙΧΘΥΟΤΡΟΦΕΙΑ ΦΩΚΙΔΑΣ Α.Ε. 15 SEA FARM IONIAN AE 

22 ΙΧΘΥΟΤΡΟΦΕΙΑ ΦΩΚΙΔΑΣ Α.Ε. 16 SEA FARM IONIAN AE 

23 ΚΑΒΑΛΛΑΡΗΣ ΑΝΔΡΕΑΣ 17 SEA FARM KALAMOS ΑΕ 

24 ΙΧΘΥΟΤΡΟΦΕΙΑ ΣΕΛΟΝΤΑ ΑΕΓΕ 18 SEA FARM KALAMOS ΑΕ 

 
Patraikos gulf (S5)   

1 Υδατοκαλλιέργειες ΠΑΤΡΑΙΚΟΥ ΑΕ 1  

 
Cefalonia (S5) 3  

1 ΙΧΘΥΟΚΑΛΛΙΕΡΓΗΤΙΚΗ ΕΡΥΣΣΟΥ ΕΠΕ 4  

2 
ΙΧΘΥΟΚΑΛΛΙΕΡΓΗΤΙΚΗ ΟΕ - ΑΛΥΣΑΝΔΡΑΤΟΣ - 
ΜΑΓΔΑΛΗΝΟΣ   

3 ΙΧΘΥΟΤΡΟΦΕΙΑ ΚΕΦΑΛΟΝΙΑΣ ΑΕ   

4 ΙΧΘΥΟΤΡΟΦΕΙΑ ΚΕΦΑΛΟΝΙΑΣ ΑΕ 1  

5 ΙΧΘΥΟΤΡΟΦΕΙΑ ΚΕΦΑΛΟΝΙΑΣ ΑΕ 2  

6 ΙΧΘΥΟΤΡΟΦΕΙΑ ΣΑΜΗΣ ΕΠΕ 3  

 
Employment data 
Exact data are not available. It is estimated that in the aquaculture sector of Greece around 

3,700 people are directly employed (Figure 5.1, WWF 2018), although the Greek Federation of 

Mariculture states that total direct and indirect employment reaches about 12,000 people.  
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Figure 5.1: Employment in aquaculture (WWF 2018). 

 

Source: WWF, 2018 

 

Production  

Exact data are not available. From estimations, based on extrapolation from data regarding total 

aquaculture production in Greece, the total fish production in the study area may reach around 

17,000 tons per year, mainly seabream and seabass with much lesser of meagre and ref porgy.  

 

 

5.2 Non-living resources extraction 

5.2.1 Sea water extraction 

The desalination units that exist in the area and their capacity are depicted in Map 5.4. 
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Map 5.4: Desalination Units in the Case study area (WFD revised RBDPs,  

 
Source: Ministry of Environment and Energy 

 

5.2.2 Dumbing and dredging material 

There are no available official data for submarine/ underwater pipelines’ positions in the study 

area. 

 

5.2.3 Sand and gravel excavation 

There are no areas where sand and gravel excavation takes officially place in the study area. 

 

5.3 Energy production and networks 

5.3.1 Submarine/ Underwater power cables 

The majority of the information in relation to submarine energy cables in Greece is in the 
possession of the Hellenic Electricity Distribution Network Operator S.A. (HEDNO S.A.) and the 
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Independent Power Transmission Operator (ADMIE S.A.) - responsible for the power distribution 
network in Greece. The providers OTE Group and OTEGlobe are responsible for the 
telecommunication network. These data have been disposed to the Hellenic Navy Hydrographic 
Service (HNHS). However, the data are confidential and not accessible for public use in vector 
format. Ιn order for the data to be provided to a third party the legal representative of the 
company has to approve the decision and a non-disclosure agreement is compulsory between 
the parties, in the form of a contract that creates a legal obligation to privacy and compels those 
who agree to keep any specified information top-secret or secured. However, the information is 
only available in raster format in the Hydrographic maps of HNHS. In relation to the power 
distribution network (ADMIE S.A.) the information, although not openly accessible, is provided 
upon request for specific research or technical purposes. The existing power distribution 
network in the Inner Ionian Sea, as provided by ADMIE S.A is being presented in Map 5.5, 
according to which the main network coninvolves the following routes: 

- Rio- Antirio 
- Killini- Zakinthos 
- Kefalonia – Zakinthos 
- Lefkada- Kefallonia 

Map 5.5: The existing power distribution network (provided by ADMIE S.A) 

 
 

5.3.2 Submarine/ Underwater pipelines 

There are no available official data for submarine/ underwater pipelines’ positions in the study 

area. 
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5.3.3 R.E.S. marine installations 

There are no Renewable Energy installations in the marine parts of the pilot area. Although such 

installations are common in the northern parts of the pilot, i.e. in mountainous parts of Central 

Greece Region. 

 

5.4 Marine transport  

5.4.1 Ports 

 

Ports in Greece are categorized in five categories (Joint Ministerial Decision, N. 8315.2/02/07, 

Official Gazette Number Β 202/16-2-2007), depending on a number of factors such as their 

location, statistics about their use and their general contribution at the national and 

international network of the country. The Corinthian Gulf – Inner Ionian area has a significant 

number of ports. As seen on the table, the area consists of one Port of International Interest, 

five Ports of National Importance and five Ports of Major Interest. In the area there is also a 

great number of smaller ports. The greatest number of ports belongs to the Ionian Islands 

Region as islands are dependent of the sea and is a core part of their economy. The ports in the 

study area have a variety of uses that cover cargoes, transportation, cruise, fishing and leisure.  

 
Table 5.6: Ports of international, national, regional and local importance in the study area 

 Ports of 

International 

Interest 

Ports of National 

Importance 

Ports of Major 

Interest 

Ports of Local 

Importance 

IONIAN ISLANDS  Argostoli, Zakynthos Lefkada, Poros 29 

WESTERN GREECE Patras Katakolo, Killini Aigio, Messolonghi 2 

PELOPONNESE  Corinth  4 

CENTRAL GREECE   Itea 8 

Source: National Port Strategy, Regional Spatial Plans (2013) 
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5.4.2 Marine Pollution Risk 

Figure 5.2: Risk Matrix: Risk = Probability x Consequence 

 

 

Table 5.7: Marine Pollution Risk Matrix: Frequency Index (FI) + Severity Index (SI) 

 

 

 

 

SHIP TRAFFIC DENSITY 
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5.4.3 Ship traffic density 

Map 5.6: All ship types in Mediterranean Sea 

 

 

Map 5.7: All ship types in Ionian & Aegean Sea 

 

 

Map 5.8: All ship types in Central Ionian Sea, Patraikos Gulf & Korinthiakos Gulf 
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5.4.4 Ship traffic density by ship type 

Map 5.9: All passenger ships  

 

 

Map 5.10: All dry cargo ships 

 

 

Map 5.11: All tankers 
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Map 5.12: All support ships 

 

 

Map 5.13: All recreational vessels 

 

 

Map 5.14: All fishing vessels 
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5.4.5 Ship traffic density by ship type and size 

Map 5.15: Dry cargo ships - Handysize 

 
 

 

Map 5.16: Dry cargo ships – Handymax 

 
 

 

Map 5.17: Dry cargo ships – Panamax 
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Map 5.18: Dry cargo ships – Capesize+ 

 
 

Map 5.19: Tankers – Handysize 

 
 

Map 5.20: Tankers – Handymax/Panamax/MR/LR1 
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Map 5.21: Tankers – Aframax - LR2 

 
 

 

Map 5.22: Container ships - Feeder 

 
 

 

Map 5.23: Container ships – Large 
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5.4.6 Marine Pollution 

MARINE POLLUTION 

In Ionian Sea, Patraikos Gulf & Korinthiakos Gulf 

Number of pollution incidents in 2015-17 = 66 

 

 

 

 
 

 

36.4% 

30.3% 

33.3% 

Temporal Distribution of Pollution Incidents 

2015 2016 2017

66.7% 

16.8% 

16.5% 

Spatial Distribution of Pollution Incidents 

IONIAN PATRAIKOS KORINTHIAKOS

16.7% 

51.5% 

31.8% 

Distribution of Pollution 
Sources 

SHIPPING LAND UNKNOWN
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MARINE OIL POLLUTION 
In All Seas/Globally (1970-2017): 

Causes of Oil Spills (> 7 tons) 

 

 

18.1% 18.3% 9.1% 

47.8% 
63.6% 

54.5% 

34.1% 
18.1% 

36.4% 

IONIAN PATRAIKOS KORINTHIAKOS

Spatial Distribution of Pollution Sources 

SHIPPING LAND UNKNOWN
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MARINE POLLUTION 

In Ionian Sea, Patraikos Gulf & Korinthiakos Gulf 

 
Number of oil spills in 2015-17 = 28 
Range of spill areas = 5 - 5000 m2 

Total area oil spills = 8635 m2 
 

 

  
 
Internal Central Ionian Sea 

Number of Spills = 8 
Distribution of Spill Areas:  
3 x 10 m2  
2 x 20 m2  
1 x 100 m2  
2 x 500 m2 

 

 

 

 

 

SEA REGION FREQUENCY (oil spills/day-km2) 

IONIAN SEA 9 x 10-8 

PATRAIKOS GULF 913 x 10-8 

KORINTHIAKOS GULF 256 x 10-8 

TOTAL 15 x 10-8 

 

38.6% 

36.4% 

63.6% 

Spatial Distribution of Oil Spills 

IONIAN PATRAIKOS KORINTHIAKOS
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5.4.7 Conclusion  

• Coastal passenger ships dominate the marine traffic within the Ionian Sea, Patraikos Gulf 

and Korinthiakos Gulf, whilst in summer time the traffic of cruise ships and recreational 

boats is also added. 

• No significant yearly variations of marine pollution incidents are observed in the reference 

sea region.  

• The most significant source of pollution in the reference sea region is land-related (i.e. 

industrial & urban).  

• The internal side of the central Ionian Sea hosts a significant portion of the oil spill quantity, 

mostly attributed to the very strong presence of recreational boats in this area. 

• The weighted frequency of oil spill pollution is overwhelmingly lower in the Ionian Sea, 

compared to that in the Patraikos and Korinthiakos Gulfs.  

 

 

5.5 Coastal and marine tourism  

5.5.1 Key tourism data (arrivals, sejourns, etc) 

As seen on Table 5.8 the number of total nights spent remained roughly the same, with some 

minor fluctuations, within the last decade for most of the municipalities surrounding the area, 

taking into account the percentage of the available beds that the data are referring to. The 

municipality of Zakynthos has the highest number of nights spent followed by the municipalities 

of Kefalonia and Loutraki – Agioi Theodoroi. 

According to Table 5.9 the occupancy rate in all the municipalities in the area remains 

comparatively stable throughout the last decade. The highest rates are detected again at the 

island of Zakynthos with an average of 64% of occupancy.  
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Table 5.8: Total nights spent (sejourns) 

  
2010 2011 2012 2013 2014 2015 2016 2017 

REGION REGIONAL UNIT / MUNICIPALITY TOTAL NIGHTS SPENT 

  
 CENTRAL GREECE 
  
  
  

MUNICIPALITY OF LEVADIA 14.072 12.461 9.315 14.826 12.236 11.637 9.212 13.608 

MUNICIPALITY OF DISTOMO - ARACHOVA – ANTIKYRA 53.604 59.606 48.992 56.086 60.136 45.226 68.184 71.614 

MUNICIPALITIES OF  THIVA AND ALIARTOS 27.780 21.606 17.166 23.940 18.809 21.042 18.467 22.466 

MUNICIPALITY OF DELFOI 199.740 174.264 142.313 175.022 223.720 257.414 219.374 279.436 

MUNICIPALITY OF DORIDA 21.470 15.627 9.589 9.222 10.470 28.280 32.046 34.778 

  
 IONIAN ISLANDS 
  
  

MUNICIPALITY OF ZAKYNTHOS 2.357.867 2.532.092 2.437.231 2.621.171 2.780.458 2.921.818 3.109.752 3.448.628 

MUNICIPALITY OF ITHAKI 14.023 13.584 11.997 12.023 11.577 13.763 17.008 20.468 

MUNICIPALITY OF KEFALONIA 608.532 663.698 574.419 715.404 684.131 742.677 769.993 861.180 

MUNICIPALITIES OF LEFKADA AND MEGANISI 279.988 294.571 251.931 301.255 258.360 278.217 273.121 320.315 

  
  
  
 WESTERN GREECE 
  
  
  
  
  

MUNICIPALITY OF PATRAS 362.585 330.180 271.528 281.097 322.108 323.388 379.850 405.836 

MUNICIPALITY OF AIGIALEIA 106.233 80.515 59.567 65.892 66.337 59.646 67.644 69.429 

MUNICIPALITY OF DYTIKI ACHAIA 188.150 184.040 133.568 170.069 169.931 154.425 164.280 173.949 

MUNICIPALITY OF MESSOLONGHI 79.453 78.175 64.874 64.650 70.718 69.048 65.463 56.742 

MUNICIPALITY OF AKTIO – VONITSA 33.920 31.540 25.408 29.174 36.220 83.779 104.874 110.529 

MUNICIPALITY OF NAFPAKTOS 85.718 79.033 66.946 72.590 72.612 72.622 75.445 76.044 

MUNICIPALITY OF XIROMERI 6.682 5.050 3.396 4.147 3.102 4.530 4.442 4.928 

MUNICIPALITY OF ANDRAVIDA – KILLLINI 298.283 332.022 317.923 324.493 363.548 381.420 324.001 367.938 

MUNICIPALITY OF PEINIOS 28.381 25.507 27.855 29.889 25.629 22.898 25.474 32.161 

  
 PELOPONNESE 
  
  
  

MUNICIPALITY OF CORINTH 60.287 55.552 42.523 43.532 40.283 27.791 25.559 35.384 

MUNICIPALITIES OF VELO - VOCHA AND NEMEA 48.289 45.526 37.438 47.047 53.713 53.876 50.329 60.878 

MUNICIPALITY OF LOUTRAKI - AGIOI THEODOROI 602.720 622.113 481.481 490.293 485.524 485.502 523.485 609.359 

MUNICIPALITY OF XYLOKASTRO – EVROSTINI 46.177 39.854 36.541 41.986 43.741 52.797 53.027 52.176 

MUNICIPALITY OF SIKYONA 15.276 12.248 10.575 11.298 12.904 12.282 12.803 11.550 

 ATTICA 
  

MUNICIPALITIES OF ELEFSINA AND MANDRA - EIDYLLIA, 
ASPROPYRGOS 

45.339 49.402 51.259 30.815 45.787 43.222 46.304 48.089 

MUNICIPALITY OF MEGARA 87.256 102.178 31.981 96.920 105.438 104.750 102.992 109.171 

Source: Hellenic Statistical Authority 
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Table 5.9: Occupancy rate (%) 

  

2010 2011 2012 2013 2014 2015 2016 2017 

REGION REGIONAL UNIT / MUNICIPALITY OCCUPANCY RATE (%) 

 CENTRAL GREECE 

MUNICIPALITY OF LEVADIA 15,6 13,8 10,3 16,4 13,5 14,1 13,2 19,5 

MUNICIPALITY OF DISTOMO - ARACHOVA - ANTIKYRA 26,9 24,7 19,9 22,8 24,4 18,2 26,9 28,1 

MUNICIPALITIES OF  THIVA AND ALIARTOS 39,1 30,5 24,2 33,6 26,5 29,5 26,0 31,7 

MUNICIPALITY OF DELFOI 27,8 23,9 19,3 23,7 30,3 33,2 29,1 37,0 

MUNICIPALITY OF DORIDA 31 22,5 13,8 13,3 14,9 25,5 28,6 29,7 

 IONIAN ISLANDS 

MUNICIPALITY OF ZAKYNTHOS 62 63,2 58,9 61,9 66,2 65,7 65,2 68,1 

MUNICIPALITY OF ITHAKI 28,5 27,1 23,9 24 23,3 26,4 32,7 39,3 

MUNICIPALITY OF KEFALONIA 44,2 45,1 38,3 46,7 36,6 46,4 50,7 52,1 

MUNICIPALITIES OF LEFKADA AND MEGANISI 42,6 40,7 34,1 39,9 34,1 34,2 32,6 37,0 

 WESTERN GREECE 

MUNICIPALITY OF PATRAS 35,5 32 26,2 27,1 31 31,1 35,5 37,8 

MUNICIPALITY OF AIGIALEIA 31,5 23,8 17,6 18,8 18,7 17,6 20,9 20,3 

MUNICIPALITY OF DYTIKI ACHAIA 54,5 52,4 37,2 46,3 49 44,0 47,2 49,9 

MUNICIPALITY OF MESSOLONGHI 43,3 42,6 35,4 35,3 39,2 37,9 36,3 30,9 

MUNICIPALITY OF AKTIO - VONITSA 37,8 35,1 28 31,9 39,9 52,8 64,3 65,7 

MUNICIPALITY OF NAFPAKTOS 27,4 24,9 21,1 22,8 22,8 22,4 23,6 23,8 

MUNICIPALITY OF XIROMERI 10,4 7,8 5,3 6,4 4,6 6,8 6,5 7,3 

MUNICIPALITY OF ANDRAVIDA - KILLLINI 48,5 46,5 44,4 45,3 52,2 51,7 44,5 50,3 

MUNICIPALITY OF PEINIOS 23 20,1 19,8 19,7 16,9 14,9 17,0 21,1 

 PELOPONNESE 

MUNICIPALITY OF CORINTH 33 30 22,4 22,4 20,7 23,2 22,4 31,2 

MUNICIPALITIES OF VELO - VOCHA AND NEMEA 38 34,7 29 35,9 42 39,4 37,5 38,2 

MUNICIPALITY OF LOUTRAKI - AGIOI THEODOROI 35,4 36,1 27,6 28 27,6 26,9 29,4 33,7 

MUNICIPALITY OF XYLOKASTRO - EVROSTINI 17,4 15 12,8 13,6 13,8 15,9 15,9 15,6 

MUNICIPALITY OF SIKYONA 14,8 11,7 10,1 10,6 11,7 11,1 11,5 10,4 

ATTICA 

MUNICIPALITIES OF ELEFSINA AND MANDRA - EIDYLLIA, 

ASPROPYRGOS 
36,7 39,8 40,9 24,6 36,9 34,5 37,0 38,4 

MUNICIPALITY OF MEGARA 37,3 43,3 13,6 41,8 45,4 45,1 43,9 46,1 

Source: Hellenic Statistical Authority 
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5.5.2 Tourism facilities and infrastructure 

 

Table 5.10: Hotels and campings 

  
HOTELS CAMPIN

GS REGION REGIONAL UNIT / MUNICIPALITY 
* ** 

**

* 

***

* 

****

* 

CENTRAL 

GREECE 

MUNICIPALITY OF LEVADIA 
 

1 3 1 
  

MUNICIPALITY OF DISTOMO - ARACHOVA - 

ANTIKYRA 
4 6 6 6 3 

 

MUNICIPALITIES OF  THIVA AND ALIARTOS 
 

4 
    

MUNICIPALITY OF DELFOI 6 21 24 9 
 

4 

MUNICIPALITY OF DORIDA 1 6 11 3 
  

IONIAN 

ISLANDS 

MUNICIPALITY OF ZAKYNTHOS 9 
13

8 
74 52 18 5 

MUNICIPALITY OF ITHAKI 
 

3 3 2 
  

MUNICIPALITY OF KEFALONIA 9 81 29 22 4 2 

MUNICIPALITY OF LEFKADA 4 61 24 9 1 8 

MUNICIPALITY OF MEGANISI 
  

1 1 
  

WESTERN 

GREECE 

MUNICIPALITY OF PATRAS 1 12 11 11 
 

1 

MUNICIPALITY OF AIGIALEIA 2 12 9 4 
 

2 

MUNICIPALITY OF DYTIKI ACHAIA 
 

6 5 4 
 

3 

MUNICIPALITY OF MESSOLONGHI 2 
 

3 
   

MUNICIPALITY OF AKTIO - VONITSA 
 

3 11 1 
 

1 

MUNICIPALITY OF NAFPAKTOS 3 11 11 2 
  

MUNICIPALITY OF XIROMERO 2 2 2 
  

3 

MUNICIPALITY OF ANDRAVIDA – KILLLINI 
 

3 4 1 2 3 

MUNICIPALITY OF PEINIOS 
 

10 5 1 
 

2 

PELOPONNESE 

MUNICIPALITY OF CORINTH 3 4 2 1 
 

2 

MUNICIPALITΥ OF VELO - VOCHA 
 

2 1 
 

1 
 

MUNICIPALITY OF LOUTRAKI - AGIOI 

THEODOROI 
3 21 17 6 2 3 

MUNICIPALITY OF XYLOKASTRO - 

EVROSTINI 
2 7 10 3 

  

MUNICIPALITY OF SIKYONA 3 2 6 2 
  

ATTICA 
MUNICIPALITY OF MANDRA – EIDYLLIA 

 
5 

    

MUNICIPALITY OF MEGARA 
 

2 2 1 
  

Source: Hellenic Chamber of Hotels 
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According to the Hellenic Chamber of Hotels in the Corinthian Gulf – Inner Ionian region there is 

a total of 924 hotels and 39 camping sites. The largest number of hotels is detected at the Ionian 

Islands. The four islands are a traditional touristic destination and due to the fact that tourism is 

a main economic factor in these areas there is an abundant of hotel units. However, at the areas 

surrounding the Corinthian Gulf there is a significant difference in the number of tourist 

accommodation available regarding the northern and the southern shores of the Gulf. The 

coastal geomorphology has been a determining factor, as the two shores have very different 

characteristics. The northern coasts are rocky and steep, an element that prevented the 

extensive touristic development. On the contrary, the southern coasts have smooth terrain that 

leads to flat beaches, creating the right conditions for the development of the area. 

Table 5.11: Number of beaches awarded with blue flag 

REGION REGIONAL UNIT / MUNICIPALITY 
NUMBER OF BEACHES 

AWARDED WITH BLUE FLAG 

CENTRAL GREECE 

MUNICIPALITY OF LEVADIA   

MUNICIPALITY OF DISTOMO - ARACHOVA 

- ANTIKYRA 
1 

MUNICIPALITIES OF  THIVA AND 

ALIARTOS 
  

MUNICIPALITY OF DELFOI 4 

MUNICIPALITY OF DORIDA 4 

IONIAN ISLANDS 

MUNICIPALITY OF ZAKYNTHOS 18 

MUNICIPALITY OF ITHAKI 1 

MUNICIPALITY OF KEFALONIA 15 

MUNICIPALITY OF LEFKADA 8 

WESTERN GREECE 

MUNICIPALITY OF PATRAS   

MUNICIPALITY OF AIGIALEIA 4 

MUNICIPALITY OF DYTIKI ACHAIA 4 

MUNICIPALITY OF MESSOLONGHI   

MUNICIPALITY OF AKTIO - VONITSA   

MUNICIPALITY OF NAFPAKTOS 3 

MUNICIPALITY OF XIROMERI   

MUNICIPALITY OF ANDRAVIDA - KILLLINI 3 

MUNICIPALITY OF PEINIOS 4 

PELOPONNESE 

MUNICIPALITY OF CORINTH   

MUNICIPALITΥ OF VELO - VOCHA 2 

MUNICIPALITY OF LOUTRAKI - AGIOI 

THEODOROI 
3 

MUNICIPALITY OF XYLOKASTRO - 

EVROSTINI 
1 

MUNICIPALITY OF SIKYONA 1 

ATTICA 
MUNICIPALITY OF MANDRA - EIDYLLIA   

MUNICIPALITY OF MEGARA   
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Πηγή: https://eepf.gr/en/blueflag-2018-awards-en 

 
The Blue Flag Programme is implemented in Europe since 1987 and promotes sustainable 

development in marine and freshwater areas. Four categories are taken into consideration for a 

beach to be awarded with a blue flag: water quality, environmental management, 

environmental education and safety. (https://eepf.gr/en/drasi/BLUE%20FLAG) In the Corinthian 

Gulf – Inner Ionian region 16 out of 25 municipalities have award winning beaches. The total 

number of beaches with a blue flag in the area is 78.  

 

5.5.3 Tourism facilities and infrastructure 

In the study area there can be found five ports who are important stops for cruise ships. 

Katakolo and Itea ports are primarily used as “gates” for the archaeological sites of Ancient 

Olympia and Delfi accordingly. Zakynthos and Kefallonia – Ithaki ports are traditional holiday 

destinations and among the most popular of Greece.  

The Corinthian Gulf – Inner Ionian is an area where sailing is particularly developed. Overall 

there are 17 sailing clubs (http://www.eio.gr/omiloi-melh-omospondias/) and each year are 

held more than 35 sailing competitions. The competitions are local or regional. 

 

http://www.eio.gr/omiloi-melh-omospondias/
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Table 5.12: CRUISE SHIP AND PASSENGERS ARRIVALS 

Cruise Ports 

2017 2016 2015 2014 2013 2012 

Number of 

cruise ship 

arrivals 

Number of 

cruise 

passengers 

arrivals 

Number 

of cruise 

ship 

arrivals 

Number of 

cruise 

passengers 

arrivals 

Number of 

cruise ship 

arrivals 

Number 

of cruise 

passenger

s arrivals 

Number of 

cruise ship 

arrivals 

Number of 

cruise 

passengers 

arrivals 

Number of 

cruise ship 

arrivals 

Number of 

cruise 

passengers 

arrivals 

Number 

of cruise 

ship 

arrivals 

Number 

of cruise 

passenger

s arrivals 

Katakolo 271 567.047 274 505.111 242 459882 251 584879 307 763966 337 749892 

Cephalonia - 

Ithaki 50 61.598 77 85.463 112 149227 79 88032 100 135659 98 120739 

Itea 74 14.423 92 14.848 83 17851 50 8309 88 8141 87 11455 

Zakynthos 17 13.104 29 25.175 8 5742 13 10953 34 34143 9 5630 

Patras 2 952 2 743 3 1090 2 745 2 1278 3 374 

Source: https://www.elime.gr/index.php/krouaziera 

 

 

 
Table 5.13: Number of sailing competitions 

 

Number of sailing 

competitions held in 

the Corinthian Gulf - 

Inner Ionian region 

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 

25 29 34 38 33 37 41 48 40 41 39 

Source: http://www.offshore.org.gr/index.php?mx=Race_Schedule_2018&x=Program.xsl 

 

http://www.offshore.org.gr/index.php?mx=Race_Schedule_2018&x=Program.xsl
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5.6 Protected areas of Natural and Cultural Importance 

5.6.1 Protected Areas of natural importance 

The entire Corinthian Gulf area has been designated as protecetd area and has been included in 

the Revised National Catalogue of the European Ecological Network of the Natura 2000 protected 

areas with the JMD (Official Government Gazette B 4432/15.12.2017) (Map 5.24). The Law No 

4519 has established the Corinthian Gulf Management Body (Official Government Gazette 25_ 

20/2/2018) with certain sites under irts jurisdiction as depicted in Table 5.14. 

 

Map 5.24: The boundaries of the Corinthian Gulf protected area 

 

 
Table 5.14: Corinthian Gulf Management Body (Official Government Gazette 25_ 20/2/2018) 

 
Code Category Site Surface (ha) 

Corinthian 
Gulf 
Management 
Body 
 

GR 2320006 SPA-SAC Alyki Aigiou 31,98 

GR 2450004 
SAC-proposed 

SCI 
Coastal Zone Nafpaktos-

Itea 
10637,68 

GR 245009 SPA Broader Galaxidi area 12157,27 

GR 2530003 SAC Akrokorinthos 589,79 

GR 2530005 SAC Gerania Mountains 6836,55 

GR 2530007 proposed SCI Corinthian Gulf 236354 
Special Protection Areas (SPA)_Proposed Sites for Community Importance (pSCI)_Sites of Community Importance 

(SCI) _Special Areas of Conservation (SAC) 
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Overall, the study area comprises several marine NATURA 2000 sites and includes two national 

parks: the National Marine Park of Zakynthos, founded for the protection of the spawning sites of 

the sea turtle (Caretta caretta) on Zakynthos island including 90 km2 of marine and 36 km2 of land 

area, and the National Park of Messolonghi - Etoliko Lagoons (Figure 4.2); 

http://www.geodata.gov.gr, February 2018). The most common marine protected areas in the 

Inner Ionian Sea - Corinthian Gulf study area are; Posidonia meadows; Natura 2000 marine areas 

(Map 5.24/Error! Reference source not found.).  

 

 

Map 5.25: Bathymetric map of the study area with special areas of conservation (Natura 2000, National 
Marine Park of Zakynthos, National Park of Messolonghi-Etoliko Lagoons) 

 

 

http://www.geodata.gov.gr/
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Map 5.26: Geographical data for the marine revised Natura 2000 protected areas in the case study area 

(Ministry of Environment and Energy) 

1110: Sandbanks which are slightly covered by sea water all the time 
1120: Posidonia beds (Posidonion oceanicae) 
1170: Reefs 
119A: Soft substrata without vegetation 
119B: Soft substrata with vegetation 

 

The Greek NATURA 2000 dataset includes the descriptive database and the geospatial data and 

can be found at http://cdr.eionet.europa.eu/gr/eu/n2000/envujeg6w. However, the revised 

catalogue, Ministry of Environment and Energy, is not uploaded yet. In the maps that follow (Map 

5.27) the revised Natura 2000 habitats of interest are presented, firstly in the whole case study 

area and then in 4 focused maps followed by their legend based on data from the Ministry of 

Environment and Energy). 

 

http://cdr.eionet.europa.eu/gr/eu/n2000/envujeg6w
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Map 5.27 a/b/c/d: Geographical data for the revised Natura 2000 protected areas in the case study area  
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5.6.1 Protected Areas of cultural importance (Underwater Cultural Heritage) 

In Greece, given the rough oceanography and great extension of the territorial waters, UCH 

resource is very difficult to discover, unless it is found very close to the shore or it is discovered by 

accident, during submarine works or installations reaching the seabed. Considering these facts, 

designated UCH sites are still very limited, compared to the actual number of cultural objects that 

is estimated to be lying on Greek seabeds.  

According to research conducted in the official (open to the public) data-base of the Ministry of 

Culture, there are in total 6 underwater archaeological sites, spread throughout the pilot area No4 

(see Table 5.15). Two (2) of them are located in the Ionian Islands Region and four (4) in the 

Region of Central Greece. Regarding their period of construction, it varies considerably, dating 

back to the Bronze Era up to the Byzantine one. Most of the sites constitute mixed areas (i.e. 

covering both terrsestrial and marine parts), whilst only one of them is found in total underwater 

(shipwreck).   

Table 5.15: Protected Areas of cultural importance in pilot No4 (Underwater cultural sites) 

Name of the site 
Period of 

monuments 
included 

Official Gazzette Document of Designation 

Ionian Islands Region 

Archaeological site of ancient 
city of Sami (Sami, Cephalonia) 
 
 

Late Bronze Era, 
Classical Antiquity, 
Hellenistic and 
Byzantine Era 

ΥΑ ΥΠΠΟ/ΑΡΧ/Α1/Φ43/36545/1887/8-8-1994, 
ΦΕΚ 647/Β/26-8-1994 
ΥΑ ΥΠΠΟ/ΑΡΧ/Α1/Φ06/22431/1258/9-5-1995, 
ΦΕΚ 468/Β/26-5-1995 
ΥΑ ΥΠΠΟ/ΓΔΑΠΚ/ΑΡΧ/Α1/Φ06/18940/1182/3-
3-2004, ΦΕΚ 508/Β/5-3-2004 

Underwater archaeological Site, 
in the southern part of Fiskardo 
Gulf (Fiskardo, Cephalonia) 

Prehistoric and 
Classical Antiquity 

ΥΑ ΥΠΠΟ/ΓΔΑΠΚ/ΑΡΧ/Α1/Φ43/62769/4286/11-
11-2003, ΦΕΚ 1769/Β/27-11-2003 

Central Greece Region 

Archaeological site of Agios 
Georgios islet and its 
surrounding marine zone 
(Galaxidi) 

Classical Antiquity, 
Byzantine Period 

ΥΑ ΥΠΠΟ/ΑΡΧ/Α1/Φ10/32577/1354/27-7-1989, 
ΦΕΚ 688/Β/13-9-1989 

Archaeological site of Apsifia 
islet and its surrounding marine 
zone (Galaxidi) 

Classical Antiquity, 
Byzantine Era 

ΥΑ ΥΠΠΟ/ΑΡΧ/Α1/Φ10/32577/1354/27-7-1989, 
ΦΕΚ 688/Β/13-9-1989 

Archaeological site of Panagia 
islet and its surrounding marine 
zone (Galaxidi) 

Classical Antiquity, 
Byzantine Era 

ΥΑ ΥΠΠΟ/ΑΡΧ/Α1/Φ10/32577/1354/27-7-1989, 
ΦΕΚ 688/Β/13-9-1989 

Archaeological site of 
Kavoulinitsa coastal area 
(including the marine parts of 
the area (Kallithea Doridos, 
Glaronissi islet) 

Roman Era 
ΥΑ ΥΠΠΟ/ΑΡΧ/Α1/Φ41/37806/1862/24-10-
1990, ΦΕΚ 705/Β/8-11-1990 

Source: http://listedmonuments.culture.gr (official data-base - Hellenic Ministry of Culture) 

http://listedmonuments.culture.gr/fek.php?ID_FEKYA=11876
http://listedmonuments.culture.gr/fek.php?ID_FEKYA=11876
http://listedmonuments.culture.gr/fek.php?ID_FEKYA=14128
http://listedmonuments.culture.gr/fek.php?ID_FEKYA=14128
http://listedmonuments.culture.gr/fek.php?ID_FEKYA=-1266243531
http://listedmonuments.culture.gr/fek.php?ID_FEKYA=-1266243531
http://listedmonuments.culture.gr/fek.php?ID_FEKYA=1208862208
http://listedmonuments.culture.gr/fek.php?ID_FEKYA=1208862208
http://listedmonuments.culture.gr/fek.php?ID_FEKYA=10638
http://listedmonuments.culture.gr/fek.php?ID_FEKYA=10638
http://listedmonuments.culture.gr/fek.php?ID_FEKYA=10638
http://listedmonuments.culture.gr/fek.php?ID_FEKYA=10638
http://listedmonuments.culture.gr/fek.php?ID_FEKYA=10638
http://listedmonuments.culture.gr/fek.php?ID_FEKYA=10638
http://listedmonuments.culture.gr/fek.php?ID_FEKYA=8997
http://listedmonuments.culture.gr/fek.php?ID_FEKYA=8997
http://listedmonuments.culture.gr/
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5.7 Land Sea Interaction  

5.7.1  Coastal erosion 

The classification of coastline erosion in individual parts of the case study is presented in Table 

5.16 and Map 5.28 according to Eurosion (2004). Extensive shoreline retreat is being associated 

with the Gulf of Corinth and more extensively to the south Korinthiakos Gulf coast, where coastal 

slopes are high and coastal geomorphology favours erosion. A relevant study in this area (Tsokos 

et al., 2017) provides typical shoreline retreat of approximately 20cm/yr since 1945 which in some 

cases reaches 70cm/yr.  Patraikos Gulf coasts are less prone to erosion. The most resilient part is 

the coast of north Patraikos gulf where Achelloos River debouches.  

 
Table 5.16: Coastline erosion (Eurosion, 2004) 

(%) No data Erosion Accretion Stable 

North coast 11.7 39.3 26.2 22.8 

South Coast 28.0 63.6 4.9 3.6 

Islands coasts 52.3 34.0 - 13.7 

 

Map 5.28: Coastline erosion (Eurosion, 2004) 

 
 

5.7.2 LSI methodology implementation 

This section is dedicated to the implementation of the methodology proposed by PAP/RAC 

(UNEP/MAP) regarding the Land – Sea Interactions taking place in the pilot area. The Tables 

included in this section, were designed by PAP/RAC (UNEP/MAP), whilst the completion was based 

on quantitative and qualiqative analyses.   
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Table 5.17: Land Sea Interactions due to natural processes 

TYPE OF 
PROCESS 

LOCALISING INTERACTIONS (Incorporating elements from 
Steps 1-3) 

QUALIFICATION OF INTERACTION ** (Incorporating step 4) 

LOCAT
ION 
OF 

LSI* 

COASTAL/
MARINE 
ZONE* 

COASTAL/
MARINE 
ZONE* 

GEOGRAPH
IC 

CLASSIFICA
TION 

DEFINITIO
N OF 

GEOGRAP
HICAL 
AREA 

THE 
SPACE 

OF 
INTERAC
TION (at 

sea)* 

ON 
ENVIRON

MENT 

ON 
SOCIETY 

ECONOMIC (ON USES AND ACTIVITIES) 

Profess
ional 
fishery 

Recreat
ional 
fishery 

Aquacul
ture 

Marit
ime 
trans
port 

Ene
rgy 

Coastal 
tourism  

Marit
ime 
touris
m  

Protecte
d areas 

SE
A 
TO 
LA
ND 

Extreme 
events 

Inside 
the 
Plan 
area 

Coastal 
land 

Coastal 
frontal 
(terrestrial) 
zone 

  Surface 

  

High risk 
of rapid 
nfrastru
cture 
damage 
and 
human  
loss   

 

damage 
to 
infrastru
cture 

  

damage 
to 
infrastru
cture 

 

land 
loss//da
mage 

Storms 

Inside 
the 
Plan 
area 

Coastal 
land 

Coastal 
frontal 
(terrestrial) 
zone 

  Surface   

High risk 
of rapid 
nfrastru
cture 
damage 
and 
human  
loss   

 

damage 
to 
infrastru
cture 

  

damage 
to 
infrastru
cture 

 

land 
loss//da
mage 

Heavy 
tides 

Inside 
the 
Plan 
area 

Coastal 
land 

Coastal 
frontal 
(terrestrial) 
zone 

  Surface 

  

High risk 
of rapid 
nfrastru
cture 
damage 
and 
human  
loss   

 

damage 
to 
infrastru
cture 

  

damage 
to 
infrastru
cture 

 

land 
loss//da
mage 

Tsunami 

Inside 
the 
Plan 
area 

Coastal 
land 

Coastal 
frontal 
(terrestrial) 
zone 

  Surface 

 

High risk 
of rapid 
nfrastru
cture 
damage 
and   

 

damage 
to 
infrastru
cture 

  

damage 
to 
infrastru
cture 

 

land 
loss//da
mage 
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human  
loss 

Sea-level 
rise 

Inside 
the 
Plan 
area 

Coastal 
land 

Coastal 
frontal 
(terrestrial) 
zone 

  Surface 

  

damage 
to 
infrastru
cture   

 

damage 
to 
infrastru
cture 

  

damage 
to 
infrastru
cture 

 

land 
loss//da
mage 

Marine 
flooding 

Inside 
the 
Plan 
area 

Coastal 
land 

Coastal 
frontal 
(terrestrial) 
zone 

  

Surface 

  

High risk 
of rapid 
nfrastru
cture 
damage 
and 
human  
loss   

 

damage 
to 
infrastru
cture 

  

damage 
to 
infrastru
cture 

 

land 
loss//da
mage 

Coastal 
erosion 

Inside 
the 
Plan 
area 

Coastal 
land 

Coastal 
frontal 
(terrestrial) 
zone 

  Surface 

  

Land 
loss. 
Economi
c 
impacts.   

 

damage 
to 
infrastru
cture 

  

damage 
to 
infrastru
cture 

 

land 
loss//da
mage 

Saline 
intrusion  

Inside 
the 
Plan 
area 

Inland 
waters 

Inland 
Waters 

  Surface 

  

Waste 
of  
resource
s   

 

degrada
tion of 
water 
quality 

  

degrada
tion of 
water 
quality 

 

alteratio
n of 
species 

Algae 
bloom  

Inside 
the 
Plan 
area 

Territorial 
sea 

Nearshore    Surface 

  

Waste 
of  
resource
s   

 

degrada
tion of 
seawate
r 
quality/ 
possible 
intolera
nce of  
cultivate
d 
species  

  

degrada
tion of 
seawate
r quality 

 

possible 
intolera
nce of 
species 

(underwa
ter) 
Tectonic 
activities  

Inside 
the 
Plan 
area 

  
more than 
one 

  Bottom 

  

High risk 
of rapid 
nfrastru
cture 
damage 
and 
human    

 

damage 
to 
infrastru
cture 

  

damage 
to 
infrastru
cture 

 

land 
loss/da
mage 
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loss 

 
 

            
 

  
      

  

LA
ND 
TO 
SE
A 

Soil 
erosion 

Inside 
the 
Plan 
area 

Coastal 
land 

Coastal 
frontal 
(terrestrial) 
zone 

  Surface 

  

Land 
loss. 
Economi
c 
impacts.   

 

damage 
to 
infrastru
cture 

  

damage 
to 
infrastru
cture 

 

land 
loss/da
mage 

Sediment
ation 

Inside 
the 
Plan 
area 

Coastal 
land 

more than 
one 

  
Water 
column 

  

Dependi
ng on 
the 
area. 
Positive 
when 
results 
in 
natural 
land 
reclamat
ion   

 

Dependi
ng on 
the 
area. 
Positive 
when 
results 
in 
natural 
land 
reclama
tion 

  

Dependi
ng on 
the 
area. 
Positive 
when 
results 
in 
natural 
land 
reclama
tion 

 

Dependi
ng on 
the 
area. 
Positive 
when 
results 
in 
natural 
land 
reclama
tion 

Natural 
subsidenc
e 

Inside 
the 
Plan 
area 

Coastal 
land 

more than 
one 

  Bottom 

      
 

  
 

        

Hydrogeo
logical 
instability 

Inside 
the 
Plan 
area 

Inland 
waters 

Coastal 
frontal 
(terrestrial) 
zone 

  Surface 

  

Waste 
of  
resource
s   

 

damage 
to 
infrastru
cture 

  

damage 
to 
infrastru
cture 

 
  

Volcanic 
activities 

Inside 
the 
Plan 
area 

  
more than 
one 

  Bottom 

  

Ιnfrastru
cture 
damage   

 

damage 
to 
infrastru
cture 

  

damage 
to 
infrastru
cture 

 

land 
loss/da
mage 

Tectonic 
activities 

Inside 
the 
Plan 
area 

  
more than 
one 

  Bottom 

  

Ιnfrastru
cture 
damage 
and 
human  
loss     

damage 
to 
infrastru
cture     

damage 
to 
infrastru
cture   

land 
loss/da
mage 
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Table 5.18: Sea to Land Interactions 

TYPE OF ACTIVITIES 
 
SEA TO LAND 

LOCALISING INTERACTIONS (Incorporating elements from Steps 1-3) QUALIFICATION OF INTERACTION ** (Incorporating step 4) 

LOCATION OF LSI* 
COASTAL/MARINE 

ZONE* 
DEFINITION OF 

GEOGRAPHICAL AREA 

THE SPACE OF 
INTERACTION 

(at sea)* 

ON 
ENVIRONMENT 

ON 
SOCIETY 

ON LAND-BASED USES AND ACTIVITIES 

Energy 
Coastal 
tourism  

Protected areas 

Aquaculture 
(mariculture) 

Inside the Plan area Territorial sea 

northern Corinthian Gulf, 
Echinades islands and 
Cephalonian islands Bottom 

    
      

Fishing Inside the Plan area Territorial sea 
 

            
Professional f. Inside the Plan area Territorial sea allover the area Bottom           

Recreational f. Inside the Plan area Territorial sea allover the area             
Mining (seabed) Outside the Plan area                 
Energy  Outside the Plan area                 

Offshore oil and gas Inside the Plan area Territorial sea Katakolo area Bottom           
Renewable energy Outside the Plan area                 

Industry Outside the Plan area                 
Ofshore desalinisation Outside the Plan area                 

Co2 capture and 
storage Outside the Plan area                 

Infrastructure                   
Coastal engenering 
(artificial reefs etc) Outside the Plan area                 

Submarine cables and 
pipelines Inside the Plan area Territorial sea 

Inner Ionian Sea and Patras 
Gulf Bottom           

Dregging Outside the Plan area                 
Recreational boating Inside the Plan area Territorial sea allover the area Surface           
Cruising Inide the Plan area Territorial sea ionian Islands and Itea harbor Surface           
Marine transport Inside the Plan area Territorial sea allover the area Surface           

Biotechnology Outside the Plan area                 
MPAs Inside the Plan area Territorial sea allover the area Bottom           
Defence and security Outside the Plan area                 
Marine litter Inside the Plan area Territorial sea allover the area Bottom           
Underwater cultural 
heritage Inside the Plan area Territorial sea   Bottom           

 

 
Table 5.19: Land to Sea Interactions 

TYPE OF ACTIVITIES 
 

LOCALISING INTERACTIONS (Incorporating elements from Steps 1-3) QUALIFICATION OF INTERACTION ** (Incorporating step 4) 
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LAND TO SEA 

LOCATION 
OF LSI* 

COASTAL/M
ARINE ZONE* 

DEFINITION OF 
GEOGRAPHICAL 

AREA 

THE SPACE OF 
INTERACTION* 

ON 
ENVIRONMENT 

ON 
SOCIETY 

ON SEA-BASED USES AND ACTIVITIES 

Professional 
fishery 

Recreational 
fishery 

Aquaculture 
Maritime 
transport 

Energy 
Maritime 
tourism  

Marine 
Protected 
areas 

Coastal and lagoon 
aquaculture 

Inside the 
Plan area 

Inland 
waters Aitoloakarnania Bottom     

  
            

River and lagoon 
fishing 

Inside the 
Plan area 

Inland 
waters 

Aitioloakarnania/
Messologi Water column 

      
            

Natural resource 
use         

      
            

Water abstraction 
Inside the 
Plan area 

Internal 
waters 

Evinos and 
Mornos rivers Water column 

      
            

Quarries 
Inside the 
Plan area Coastal land 

northern parts of 
the Corinthain 
Gulf Bottom 

      
            

Agriculture 
Inside the 
Plan area Coastal land allover the area Water column 

      
            

Livestock farming 
Inside the 
Plan area Coastal land allover the area Water column 

      
            

Coastal industry 
Inside the 
Plan area Coastal land 

allover the area 
and especially in 
Aspra Spitia Water column 

      
            

Energy                           

Onshore oil and gas 
Outside 
the Plan 
area       

      
            

Onshore renewable Inside the 
Plan area Coastal land 

northern parts of 
the Corinthain 
Gulf   

      
            

Infrastructure                           

River ports 
Outside 
the Plan 
area       

      
            

Dregging 
Inside the 
Plan area Coastal land allover the area Bottom 

      
            

Dams 
Inside the 
Plan area Coastal land allover the area Bottom 

      
            

Bridges 
Inside the 
Plan area 

Territorial 
sea Rio-Antirrio bridge Bottom 

      
            

Railways/roads 
Inside the 
Plan area Coastal land allover the area   

      
            

Ports  
Inside the 
Plan area Coastal land allover the area Water column                   

Transport 
Inside the 
Plan area Coastal land allover the area                     

Coastal tourism         
 

                
Accommodation 

facilities 
Inside the 
Plan area Coastal land allover the area Water column 
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Bathing/recreational 
facilities 

                          

Biotechnology 
Outside 
the Plan 
area                         

Protected area 
Inside the 
Plan area Coastal land allover the area                     

Coastal landfils 
Inside the 
Plan area Coastal land allover the area Water column                   

Defence and 
security 

Inside the 
Plan area Coastal land allover the area Bottom                   
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5.7.3 LSI Evaluation  

Among all types of interactions, in SUPREME pilot area the strongest ones regard the natural 

processes and phenomena (see section 5.6.1.). Then come the land activities and the way they 

interact with the sea. Sea uses and activities in the pilot area have the lowest impact on the land 

parts of the study area.  

Due to the geomorphology of the inland parts of the coastal zone, northern coasts of the 

Corinthian Gulf are less developed than the southern (Peloponnesian) coasts. In factdue to the 

steep and rocky northern coasts, along the coastal zone of the Central Greece Region are mainly 

found human activities of the primary and secondary sector (mining, industrial sites, 

aquaculture, agriculture, RES, etc). Urbanized areas are an exception to the land-use pattern of 

the northern coasts of the Gulf.  

On the opposite side (i.e. along the coasts of the Peloponnese Region and the Western Greece 

Region), urban developments are the most usual pattern. In fact, due to the morphology and the 

smooth topography (ending in accessible and flat beaches), along most of the Peloponnesian 

coasts of the Gulf, “second home” developments are found (either as part of an approved 

spatial plan, or by using the existing building permission system of Greece, that allows 200m² 

buildings for every minimum plot size of 4,000m². In the case of the Ionian Islands Region, 

tourism (and the respective indrastructire and constructions) is the prevailing land use along the 

coasts of Cephalonia Ithaca, Lefkada and Zakynthos, 

Given the above facts, the key land uses interacting with the sea in the SUPREME pilot area #4, 

are:  

 Agriculture 

 Coastal industries 

 R.E.S. 

 Port facilities 

 Coastal urban centers 

 Tourism facilities 

 Second home  developments 

On the other hand, key sea uses strongly interacting with the land parts of the study area, are: 

 Fishery 

 Aquaculture 

 Maritime transportation 

 Marine tourism (+cruise) 

 Energy networks 

 Research and protection 

 Oil extraction research 
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Map 5.29: Important land and sea uses and infrastructure in the study area 

 
Source: synthesis of the four Regional Spatial Plans - pending approval in 2018 

 
 
Considering the existing intensity and type of use, areas that receive extra pressure are 

considered to be those where industrial sites area located, as well as parts that are sought after 

for the development of second homes (mainly in the south-east parts of the Gulf that are closer 

to Athens: a conurbation of approximately 4 million citizens). At the same time, areas also 

receiving great pressure in the pilot area, are the ones undergoing coastal erosion processes. 
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6. Anthropogenic pressures on the marine environment 
 

6.1 Biological  

6.1.1 Microbiological pathogenies 

Bathing water quality is monitored and assessed in the framework of the Monitoring 

Programme of Bathing Water Quality that is implemented under the supervision of the Special 

Secretariat for Water of the Ministry of Environment and Energy and the Directorates for 

Waters of Decentralized Administration (http://www.ypeka.gr/Default.aspx?tabid=253& 

language=el-GR). The implementation of the monitoring program is based on the provisions of 

the Directive 2006/7/EC concerning the management of bathing water quality and repealing 

Directive 76/160/EEC, which has been incorporated into the Greek national legislation with the 

Common Ministerial Decree 8600/416/E103/2009 (Official Government Gazette 356Β/2009).  

The 2017 program included 209 bathing waters points in the coastal waters of the case study 

area, of which 207 were assessed of excellent quality and 2 of good quality (Map 6.1). All 

relevant data and information are available through the web-site www.bathingwaterprofiles.gr.  

 

Map 6.1: Coastal bathing water quality for the year 2017 

 
 

http://www.ypeka.gr/Default.aspx?tabid=253&
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6.1.2 Non-Indigenous spieces  

Non-indigenous species constitute a considerable biological pressure on the marine 

environment. For the purposes of research on this issue, the ELNAIS (Ellenic Network on Aquatic 

Invasive Species) network has been established whereas the Hellenic Centre for Marine 

Research maintains a relevant database. The main invasive species (n=29) in the Inner Ionian 

Sea – Corinthian Gulf study area are; Acanthophora nayadiformis (Rhodophyta), Amphistegina 

lobifera (Protista), Amathia verticillata (Bryozoa), Antithamnionella elegans (Rhodophyta), 

Asparagopsis taxiformis (Rhodophyta), Balanus trigonus (Crustacea), Botryocladia 

madagascariensis (Rhodophyta), Bursatella leachii (Gastropoda), Callinectes sapidus (Crustacea), 

Caulerpa cylindracea (Chlorophyta), Chaetozone corona (Annelida, Polychaeta), Codium fragile 

(Chlorophyta), Crassostrea gigas (Mollusca, Bivalvia), Ficopomatus enigmaticus (Annelida, 

Polychaeta), Fistularia commersonii (Fish), Halophila stipulacea (Spermatophyta), Haminoea 

cyanomarginata (Gastropoda), Hypnea valentiae (Rhodophyta), Lagocephalus sceleratus (Fish), 

Melibe viridis (Mollusca, Gastropoda), Metasychis gotoi (Annelida, Polychaeta), Micropterus 

salmoides (Fish), Neopseudocapitella brasiliensis (Annelida, Polychaeta), Penaeus aztecus 

(Crustacea, Decapoda), Polysiphonia fucoides (Rhodophyta), Siganus luridus (Fish), Smaragdia 

souverbiana (Mollusca, Gastropoda), Syphonota geographica (Mollusca, Gastropoda), Upenus 

moluccensis (Fish), Womersleyella setacea (Rhodophyta) (http://www.elnais.ath.hcmr.com, 

February 2018). 

Morover, in the summer months of 2017, jellyfish blooms of Pelagia noctiluca and Cotylorhiza 

tuberculata were observed in the Corinthian and Patraikos Gulfs. The massive appearance of 

jellyfish is a natural phenomenon. Pelagia noctiluca jellyfish breed in the Aegean and Ionian 

Seasband after reproduction they can reach the coast, depending on the winds blowing, and 

they can be trapped, when entering a bay like the Corinthian (http://www.hcmr.gr, August 

2017). This massive appearance may have been due to the reduction of natural enemies and to 

a number of factors that can affect the reproduction of jellyfish such as salinity, temperature 

increase and sunshine. In addition, it is possible that jellyfish are favored by overfishing 

(http://www.hcmr.gr, August 2017). 

Marine pollution can also disrupt the balance of the marine ecosystem. In particular, the 

Aluminum production plant in Corinth is polluting the seabed, creating a dead seabottom, which 

is the most suitable environment for the development of jellyfish. In addition, a gas-fired power 

plant operates in the same area. This means that thousands of tonnes of hot water end up in the 

sea, near the pipeline and on an area of four square kilometers the water warms up, creating 

tropical sea conditions, which are a real incubator for jellyfish (http://www.hcmr.gr, August 

2017). The main anthropogenic pressures on commercially exploited species have been 

described previously considering: overfishing and illegal fisheries, pollution, loss and 

degradation of natural habitats, marine alien invasive species, climate change and aquaculture. 

For non-indigenous species several gaps exist including data availability, missing taxa, 

uncertainty in taxonomy and uncertainty of introductions via the Strait of Gibraltar and effect of 

climate.  

http://www.elnais.ath.hcmr.com/
http://www.hcmr.gr/
http://www.hcmr.gr/
http://www.hcmr.gr/
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6.2 Substances, litter and energy 

The coastal marine waters of the Inner Ionian-Corinthian Gulf are influenced by human-induced 

and natural pressures, which contribute to ecosystem degradation and pollution problems. 

6.2.1 Nutrinent enrichment 

Nutrients in water bodies originate from land-based point sources (river estuaries, municipal 

or industrial wastewater effluents etc) and diffuse sources (land washout, farming, agriculture). 

In the framework of the 2nd Cycle of the WFD Implementation (2016-2021), the River Basin 

Management Plans (RBMP) of the country’s 14 River Basin Districts are being reviewed. The 

RBMP documents of this 1st Update in Public Consultation on the site of the Ministry of 

Environment and Energy (http://wfdver.ypeka.gr/en/consultation-en/1revision-consultation-en/) 

include data on point (Industry Units, WWTP, Aquaculture/fish farming, Breeding units, Leakages 

from dumping areas, Sewage) and diffuse (Breeding,  Urban, Sewage,  Agricultural) pollution sources 

found in the RBDs. This data of total annual loads of BOD, N and P (in tn/year) has been 

processed and is presented in Table 6.1 (total loads) and Table 6.2 (load per source). However, 

these loads are the ones produced in the whole RBD and there is no indication exactly which 

percentage of the loads indicated represents the case study area and is drained to the sea. Thus, 

input loads constitute a major knowledge gap. 

 

Table 6.1: Total annual loads of BOD, N, P in tn/year produced by point & diffuse sources in the RBDs of 
the Case Study  

 
Point Sources  Diffuse Sources 

RBD 

Code 
RBD 

Basins in Case 

Study area 
BOD N P BOD N P 

         EL02 Northern 

Peloponnese 

3 3823 1003 226 5877 2897 117 

         EL04 Western Central 

Greece 

4 5339 2547 460 4589 2486 171 

         EL06 Attica 1 677 1835 305 1449 741 163 

EL07 Eastern Central 

Greece 

2 231 336 21 349 1442 476 

Source: Ministry of the Environment & Energy 

 

 

http://wfdver.ypeka.gr/en/consultation-en/1revision-consultation-en/
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Table 6.2: Total annual loads of BOD, N, P in tn/year produced by point & diffuse sources in the Case Study area’s RBDs divided by uses  

POINT SOURCES 
Northern Peloponnese  Attica  Eastern Central Greece  Western Central Greece  

BOD  N  P BOD  N  P BOD  N  P BOD  N  P 

Industries 2811.4 113.5 39.3 0 0 0 1.01 4.1 0.64 1520.5 77.52 15.79 

Leakages from dumping 
areas 0 0 0 14.03 97.44 0.47 33.84 235.01 1.13 0 0 0 

Wastewater Treatment 
Plants  389 303.4 98.3 95.25 168.59 80.28 67.13 56.12 11.39 106.27 133.8 32.9 

Sewage 464.8 93 19.4 0 0 0 0 0 0 75.38 15.08 3.14 

Tourism Infrastructures 9.3 14.9 3.1 0 0 0 0 0 0 0.88 0.35 0.29 

Aquaculture/Fish farming 148.8 477.9 66 0 1380.34 187.91 0 0 0 250.71 1648.23 225.99 

Breeding Units 0 0 0 567.42 188.78 36.54 128.91 42.59 8.15 3385.24 671.94 182.16 

TOTAL 3823.3 1002.7 226.1 676.7 1835.15 305.2 230.89 337.82 21.31 5338.98 2546.92 460.27 

 

DIFFUSE 
SOURCES Northern Peloponnese  Attica  Eastern Central Greece  Western Central Greece  

LAND USE BOD  N  P BOD  N  P BOD  N  P BOD  N  P 

Urban 433 123.6 3.3 1071 307.1 12.3 68.4 82.9 19.2 220.88 177.39 4.77 

Agricultural 0 633.5 47.3 0 241.2 127.5 0 1058.7 318.3 0 269.74 7.15 

Breeding 5444.4 1812.9 62.6 377.8 184.5 22.6 280.2 290.7 133.5 4367.98 1417 152.86 

Other 0 327.2 3.9 0 8.1 0.12 0 10 4.5 0 622.15 6.66 

TOTAL 5877.4 2897.2 117.1 1448.8 740.9 162.52 348.6 1442.3 475.5 4588.86 2486.28 171.44 

Source: Ministry of the Environment & Energy 
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Map 6.2, Error! Reference source not found. and Error! Reference source not found. depict 

BOD, N and P loads in tn/year respectivelyfor the sub basins of the RBDs in the case study for 

diffuse (a) and point (b) sources, with the highest values indicated. 

 

Map 6.2: BOD loads in tn/year for the sub basins of the RBDs in the case study for diffuse (a) and point 
(b) sources with the highest values indicated. 

 

 

a 

b 
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Map 6.3: N loads in tn/year for the sub basins of the RBDs in the case study for diffuse (a) and point (b) 
sources with the highest values indicated. 

 

 
 

a 

b 
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Map 6.4: P loads in tn/year for the sub basins of the RBDs in the case study for diffuse (a) and point (b) 
sources with the highest values indicated 

 

 
 

The rivers in the case study area transfer quantities of pesticides, fertilizers and other by-

products of agriculture to river estuaries and cause the subsequent surcharge of the deltaic 

a 

b 
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areas and the coastal marine environment with nutrients, suspended matter and other 

substances. 

In line with the provisions of the WFD, the national monitoring program of Greece for the 

assessment of the status of surface and ground water, established and recently revised, 

provides information on the water status within each river basin district of the case study area. 

In the Inner Ionian-Corinthian Gulf area there are 12 monitoring stations of coastal waters 

http://www.ypeka.gr/Default.aspx?tabid =249&locale=en-US&language=el-GR. The data and 

information obtained are stored in electronic databases (i.e.  http://nmwn.ypeka.gr/). 

Data derived from the Greek WFD coastal waters monitoring network according to Simboura et 

al., 2016 are presented in Error! Reference source not found. (Map 6.5 and Map 6.6). 

 

Table 6.3: Parameters measured in WFD monitoring in the marine environment of the case study  

Sampling 
Stations 

PO4 
(μmol/L) 

NO3 
(μmol/L) 

NO2 
(μmol/L) 

NH4 
(μmol/L) 

DIN 
(μmol/L) TN TP 

Argostoli 0,03 0,35 0,05 0,32 0,72 6,26 0,22 

Laganas 0,02 0,1 0,05 0,37 0,53 4,3 0,08 

W.Patraikos 0,07 1,42 0,18 0,34 1,94 5,65 0,17 

S.Patraikos 0,02 0,78 0,16 0,24 1,18 8,36 0,15 

Patra 0,04 1,47 0,17 0,47 2,12 5,56 0,14 

Xylokastro 0,03 1,79 0,4 0,31 2,5 NA NA 

Aigio 0,05 3,52 0,19 0,3 4,01 NA NA 

Korinthos 0,02 0,75 0,15 0,16 1,05 5,32 0,11 

Antikyra 0,03 0,82 0,16 0,17 1,12 5,2 0,1 

Itea 0,03 0,81 0,11 0,2 1,12 5,45 0,12 

Messolonghi 0,03 0,75 0,14 0,18 1,05 5,04 0,12 

Echinades 0,02 0,27 0,1 0,2 0,58 5,5 0,14 

Sampling 
Stations BENTIX CHL-a 

Eutrophication 
Index  Biological Quality Integrated Status 

Argostoli 3,89 0,8 0,38 M M 

Laganas 3,29 0,08 0,17 G G 

W.Patraikos 4,51 0,2 0,58 G G 

S.Patraikos 3,45 0,23 0,37 G G 

Patra 4,45 0,21 0,62 G G 

Xylokastro 5,04 0,61 0,81 G NA 

Aigio 4,8 0,49 1,18 G NA 

Korinthos 4 0,24 0,34 G G 

Antikyra 4,13 0,37 0,39 G G 

Itea 3,16 0,19 0,38 G G 

Messolonghi 3,27 0,23 0,34 G G 

Echinades 3,89 0,23 0,21 G G 

G: Good/ M: Moderate/ ΝΑ: Not Assessed 

Source: Simboura et al., 2016 

As shown in Table 6.3, the TN and TP are mainly of organic origin due to the activities in the 

area. The Chla-a levels and the eutrophication index EI as well as the biological index Bentix 

reveal good eutrofication and biological status in the study area and thus the integrated status is 

considered good (Map 6.5 and Map 6.6).  

http://www.ypeka.gr/Default.aspx?tabid
http://nmwn.ypeka.gr/
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Map 6.5: Case study area with the WFD monitoring network values according to  

 
Source: Simboura et al., 2016 

 
Map 6.6: Map of the case study area with the WFD monitoring network values  

 
Source: Simboura et al., 2016 

 

The main knowledge gaps regarding nutrients are: 
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 There is inadequate information/registry of point sources and diffuse sources, thus the 

nutrient input load is unknown.  

 There is data inadequacy concerning organic matter input.  

 

6.2.2 Waste water treatment 

Waste Water Treatment Plants (WWTP) constitute a major point source introducing nutrients, 

BOD and suspended matter in the marine environment. Waste water Management is 

determined by the Directive 91/271/EU (UWWTD) for the treatment and disposal of urban 

waste as amended in the directive 98/15/EC. The national database of WWTP, created in the 

framework of the UWWTD and managed by the Ministry of Environment and Energy, contains 

all WWTP operating in the case study area, as well as information on BOD, COD, TSS, T-N and T-

P  (http://astikalimata.ypeka.gr/Services/Pages/Browse.aspx and http://astikalimata.ypeka.gr/). 

Table 6.4 presents the total BOD, N and P loads produced by WWTP and Sewage in the River 

Basin Districts of the case study area. 

 

Table 6.4: Total BOD, N and P loads in tn/yr produced by WWTP and Sewage in the RBDs of of the case 
study area. 

 WWTPs Sewage 

RBD 

Code 

RBD BOD 

(tn/yr) 

N 

(tn/yr) 

P 

(tn/yr) 

BOD 

(tn/yr) 

N 

(tn/yr) 

P 

(tn/yr) 

EL02 Northern Peloponnese 389 303 98 465 93 19 

EL04 Western Central Greece 106 134 33 75 15 3 

EL06 Attica 95 169 80 0 0 0 

EL07 Eastern Central Greece 67 56 11 0 0 0 

 

 

http://astikalimata.ypeka.gr/Services/Pages/Browse.aspx
http://astikalimata.ypeka.gr/
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Table 6.5 presents the characteristics of all the WWTPs operating in the case study area as well 

as annual values in mg/l (range) for BOD, COD, SS TN and TP loads produced by each WWTP. 

 

 

 

 

WWTP 
Peak 

Population 

% 
connected 

to the 
sewage 
network 

Facility 
Capacity  
(number 

of 
citizens) 

WWTP total 
Input Load  (Kg 

BOD5/day) 
Annual 

Average/Max 

WWTP total 
inbound service 
(m

3
/day) Annual 

Average/Max 
BOD5 
(mg/L) 

COD 
(mg/L) 

SS 
(mg/L) T-N (mg/L) 

NO3-N 
(mg/L) T-P (mg/L) 

Skala 
Kefallinias 8049 60 15000                 
Sami 2075 100 8867 14/160 55/400 1-15 29-57 0-25       
Vasiliki 2047 100 5000 25/100 150/400 0-206 10-482 12-142 6,22-21,4 1,4-18,5 0,16-5,5 
Nidri 2225 100 20000     6-22 10-65 8,4-27,2 2-29,5 0,9-7,5 0,41-3,22 
Leukada   100 17300 500/1020 1825/2550 7-46,4 21-101 2-16,2 2-29,4 0,7-9,6 2-4,0 
Astakos 4458 90 8000                 
Aitoliko 4286 100 6417 385 1050 1,3-29 15-53,1 - 5,71-10,08 0,36-2,7 0,5-2,66 
Mesologgi 36000 100 17500     1,5-30 15,6-422 7-306 3,59-15,7 0,23-4,69 0,5-4,54 
Naypaktos 29500 85-97 21000 930/1340   5 7 1-11       
Galaxidi 3333 85 8000 240 810 39-87 95-212 80-222 8,81-13,89 0,7-3,7 0,36-4,67 
Itea 5697 100 7000 450/450   59-113 141-220 45-108 25-41 0,7-0,99 4,48-5,7 
Delfi 3876 100 13000 360/366 1200/1300 12-57 27-145 12,8-107 9,1-19,2 1,8-4,8 2,29-4,09 
Desfina 2024 100 3000 150 375 7,2-42 20-88 4,8-81,6 4,7-36,3 0,7-7 1,13-6,5 
Korinthos-
Loutraki 106958 98 90000 2642/2889 7035/14614 1,5-32,2 31,5-94,2 0-62,8 2,7-33,1 0,2-7,7 3,1-9,8 
Kiato 17800 85-98 23000 440/758 2655/3180 8-19 15-37 4-10   0,7-1,9 NO DATA 
Xyilokastro 27302 98 17500 522/775 1800/2710 12-15 41-44 10-13   0,7-0,8 NO DATA 
Aigio 46229 100 70000 1450/2100 5830/7225 7,5-14,6 27,1-48,2 8,8-25,0 1,8-12,23 0,28-2,47 0,28-2,7 

Patra 180000 98 195000 11359/13207 37745/43075 7,0-16,0 
29,0-
110,0 2,0-51,0 0,29-6,78   0,16-2,61 

Kato 
Achaia 25000 98 20000 345/514 2517/3347 7,0-17,0 31,0-57,0 9,0-49,0 

11,92-
17,56 0,84-3,71 1,0-1,7 

Lechaina 10306 61 13933     4,1-6,9 11,1-16,7 4,0-6,0 7,3-12,35 3,1-5,6 1,63 
Zakynthos 120550 100 43333 1650/2880 4650/9226 6,0-32,0 15,0-80,1 3,0-26,0 2,1-8,3 0,2-8,3 3,5-4,2 
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Table 6.5: Characteristics of all the WWTPs in the case study area and annual values in mg/l for BOD, COD, SS TN and TP loads produced by each WWTP. 

 

 

WWTP 
Peak 

Population 

% 
connected 

to the 
sewage 
network 

Facility 
Capacity  
(number 

of 
citizens) 

WWTP total 
Input Load  (Kg 

BOD5/day) 
Annual 

Average/Max 

WWTP total 
inbound service 
(m

3
/day) Annual 

Average/Max 
BOD5 
(mg/L) 

COD 
(mg/L) 

SS 
(mg/L) T-N (mg/L) 

NO3-N 
(mg/L) T-P (mg/L) 

Skala 
Kefallinias 8049 60 15000                 
Sami 2075 100 8867 14/160 55/400 1-15 29-57 0-25       
Vasiliki 2047 100 5000 25/100 150/400 0-206 10-482 12-142 6,22-21,4 1,4-18,5 0,16-5,5 
Nidri 2225 100 20000     6-22 10-65 8,4-27,2 2-29,5 0,9-7,5 0,41-3,22 
Leukada   100 17300 500/1020 1825/2550 7-46,4 21-101 2-16,2 2-29,4 0,7-9,6 2-4,0 
Astakos 4458 90 8000                 
Aitoliko 4286 100 6417 385 1050 1,3-29 15-53,1 - 5,71-10,08 0,36-2,7 0,5-2,66 
Mesologgi 36000 100 17500     1,5-30 15,6-422 7-306 3,59-15,7 0,23-4,69 0,5-4,54 
Naypaktos 29500 85-97 21000 930/1340   5 7 1-11       
Galaxidi 3333 85 8000 240 810 39-87 95-212 80-222 8,81-13,89 0,7-3,7 0,36-4,67 
Itea 5697 100 7000 450/450   59-113 141-220 45-108 25-41 0,7-0,99 4,48-5,7 
Delfi 3876 100 13000 360/366 1200/1300 12-57 27-145 12,8-107 9,1-19,2 1,8-4,8 2,29-4,09 
Desfina 2024 100 3000 150 375 7,2-42 20-88 4,8-81,6 4,7-36,3 0,7-7 1,13-6,5 
Korinthos-
Loutraki 106958 98 90000 2642/2889 7035/14614 1,5-32,2 31,5-94,2 0-62,8 2,7-33,1 0,2-7,7 3,1-9,8 
Kiato 17800 85-98 23000 440/758 2655/3180 8-19 15-37 4-10   0,7-1,9 NO DATA 
Xyilokastro 27302 98 17500 522/775 1800/2710 12-15 41-44 10-13   0,7-0,8 NO DATA 
Aigio 46229 100 70000 1450/2100 5830/7225 7,5-14,6 27,1-48,2 8,8-25,0 1,8-12,23 0,28-2,47 0,28-2,7 

Patra 180000 98 195000 11359/13207 37745/43075 7,0-16,0 
29,0-
110,0 2,0-51,0 0,29-6,78   0,16-2,61 

Kato 
Achaia 25000 98 20000 345/514 2517/3347 7,0-17,0 31,0-57,0 9,0-49,0 

11,92-
17,56 0,84-3,71 1,0-1,7 

Lechaina 10306 61 13933     4,1-6,9 11,1-16,7 4,0-6,0 7,3-12,35 3,1-5,6 1,63 
Zakynthos 120550 100 43333 1650/2880 4650/9226 6,0-32,0 15,0-80,1 3,0-26,0 2,1-8,3 0,2-8,3 3,5-4,2 
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Map 6.7 presents the WWTPs in the case study area classified according to the peak population 

they serve and the average input load in Kg BOD5/day, whereas Map 6.8 presents the peak 

population served and the total inbound service in WWTP (m3/day). 

 

Map 6.7: WWTPs classified according to peak population and average input load in Kg BOD/day. 

 
 
Map 6.8: WWTPs classified according to peak population and total inbound service in the WWTP (m

3
/day) 
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6.2.3 Heavy metal  

Metals found in water bodies are either attributed to natural sources (soil weathering, erosion 

and volcanic activity) or anthropogenic perssures with the main being industry, mining/ mine 

processing, urban effluents, burning of fossil fuels, oil drilling and agriculture, Heavy metals 

enter the aquatic environment via land-based and sea- based sources, while the main routes 

they follow are; (a) Industrial and urban effluents; (b) Rivers; (c) Waste discharges (solid or 

liquid); (d)Atmospheric deposition; (e) Vessel discharges; and (f) atmospheric deposition. 

Therefore, higher concentrations of these contaminants in the case study are expected close to 

river estuaries (Map 6.9), mines/mine processing units, industrial units, WWTP (Map 6.8) and 

sewage outlets.   

The main industries that are located on the coastal zone and can influence the marine 

environment substantially and directly are included in the Registry of Coastal Infrastructure 

2017-2018 of the Ministry of Maritime Affairs and Insular Policy. The Registry classifies the 

coastal infrastructures that exist in the jurisdiction of each Port Authority as well as the 

necessary equipment to combat pollution in case of a pollution event 

(http://www.hcg.gr/node/4142). Table 6.6 presents coastal Infrastructure units in main cities of 

the case study area. 

 

Table 6.6: Coastal Infrastructure in main cities of the study area (data processed from the Registry of 
Coastal Infrastructure, Ministry of Maritime Affairs and Insular Policy) 

  Petroleum / 

Gas 

Industry 

Liquid fuels 

storage & 

trading 

Shipyard Cement 

production 

company 

Electricity 

Production 

Other* Total of 

Industry units 

Patra   1   2     3 

Korinthos 1         4 5 

* other may include; Sulfur Processing, Wood Processing, Cable Companies, Pet food Production, 

Petroleum waste storage, cereal milling companies, Steel/Iron processing companies, Chemical Products 

storage and trading, Fertilizers Companies, Mining, Oil Refinery. 

 

Table 6.7 presents heavy metals in seawater based on data acquired at stations in the 

framework of WFD National Monitoring Program in the case study area (Simboura et al., 2016). 

These results are depicted in Error! Reference source not found.. Overall, the coastal waters of 

the study area Good Environmental Status as increased concentrations of heavy metals are not 

frequent even in areas of high anthropogenic activity. 

The total content of metals in the assessment area sediments is generally low; Cd: 0.002- 0.47, 

Pb: 0.78-98, Cu: 2.81-64, Zn:9.41-498 and Hg:0.03-1.44(μg/g). Patraikos Gulf is more impacted 

by pollution compared to other areas in the Ionian Sea; the Patras harbour is quite polluted, 

with sediment values being (μg/g) 0.22-0.73 for Cd, 19-128 for Pb, 30-128 for Cu, 55-343 for Zn 

(Anagnopoulos et al., 2012). 

Metals concentrations in Mytilus galloprovincialis in the assessment area are low; Cd: 0.41, Pb: 

1.96, Cu:6.06, Zn:196 (μg/g dw, mean values), conforming to the permissible limits set. The 

concentrations of the contaminants in the fish species Mullus bararbatus/ Boops Boops in the 

http://www.hcg.gr/node/4142
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assessment area are (mean values, μg/g dry weight):  Cd: 0- 3.3/ 0.004-1.94, Pb: 0.04-0.8/ 0.02-

0.8, Cu:1.7-4.3/ 0.6-2.9, Zn:11.3-33.8/ 12-40.4 and Hg: 0.7-0.8/ 0.2 (Anagnopoulos et al., 2012). 

 

Table 6.7: Heavy metals concentrations (μg/L) in the Case study seawater according to data from Greek 
WFD coastal waters monitoring network (Simboura et al., 2016). 

Sampling 
Stations Cd  Co  Cu  Ni  Pb  Zn  Cr  

Argostoli 0,01 0,04 0,36 0,53 0,12 1,52 0,26 
Laganas 0,01 0,02 0,55 0,46 0,13 1,54 NA 
W.Patraikos 0,01 0,02 0,38 0,5 0,20 1,41 0,61 
S.Patraikos 0,01 0,03 0,27 0,44 0,12 1,79 NA 
Patra 0,01 0,02 0,34 0,51 0,20 1,94 NA 
Xylokastro 0,01 0,02 0,51 0,59 0,37 1,73 0,52 
Aigio 0,01 0,06 0,33 0,62 0,40 1,43 0,53 
Korinthos 0,01 0,03 0,37 0,71 0,25 1,76 NA 
Antikyra 0,01 0,02 0,22 0,5 0,08 2,63 NA 
Itea 0,01 0,03 0,42 0,55 0,23 1,25 0,59 
Messolonghi 0,01 0,02 0,22 0,43 0,18 2,26 NA 
Echinades 0,01 0,02 0,31 0,40 0,19 1,05 NA 

 

Map 6.9: Map of the case study area with the WFD monitoring network heavy metals values for coastal 
waters according to Simboura et al., 2016. 
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6.2.4 Pahs and organochlorine compounds  

The data concerning PAHs and organochlorine compounds in the water column of the case 
study area is scarce. The concentrations of PAHs range from 0.167 to 0.31 μg/l in Corinthiakos 
Gulf, denoting that there is no petroleum related pollution. The assessment of the sediments 
shows that the concentrations of PAHs in the Gulf of Corinth range from 200 to 26632 μg/kg. 
The level of contamination is extremely high in Antikyra Bay because of the alumina production 
plant operating in the area, which deposits red mud on the seabed after refining and smelting of 
bauxite. The concentrations of PCBs in the sediments of the assessment area range from 0.46 to 
33.37 μg/kg with a mean value of 8.97 μg/kg. The concentrations of DDT vary from 0.24 to 1.7 
μg/kg, mean value 0.88 μg/kg. Drins were not detected. Hence, the concentrations of 
organochlorine compounds are low (Anagnopoulos et al., 2012). 
The information about the concentration of contaminants in Mytilus Galloprovincialis comes 
from the Gulf of Corinth.  PCBs range from 13.66 to 34.45 μg/kg. DDT concentrations were 
measured 2.98-8.18 μg/kg, whereas PAHs vary from 199 to 440 μg/kg. Drins were not detected. 
On the whole, the concentrations of organochlorine compounds in the mussels of Corinth Gulf 
are low. The concentrations of PCBs in the fish species Mullus Barbatus and Boops Boops are not 
important; they present a mean value 1.67 μg/kg dw whereas DDT concentrations are 0.86 
μg/kg dw (mean value). Drins and PAHs were not detected. It is obvious that the levels of the 
contaminants are low. There is no specific trend of bioaccumulation in the assessment area 
(Anagnopoulos et al., 2012). 
 

6.2.5 Marine Litter 

Most studies on Marine Litter in Greece are mostly focused on items found on beaches and the 

seabed and less on floating items. According to available data about coastal and benthic litter in 

the Greek marine waters, it is obvious that marine litter constitutes a serious problem.  

According to the results of the 2011 International Coastal Cleanup organised by HELMEPA, the 

national coordinator of International Coastal Cleanup Campaign, the Weight of debris collected 

/Distance cleaned varies from 10 to 4000 kg/ km in different parts of Greece whereas the 

average value is 384.73 kg/km. For the Weight of debris collected/bag the values range from 

3.85 to 15.38 kg/bag and the average value is 6.89 kg/bag. The results of the same campaign for 

site included in the case study area show that the values are below average as depicted in Table 

6.8. 

 

Table 6.8: ICC campaign results for year 2011, based on HELMEPA data. 

Zone Name Site Name 

Weight of 
Debris 

Collected kg 

Distance 
Cleaned  

km 

Number 
of Bags 
Filled 

Weight/
distance 
kg/km 

Weight
/bag 

Kg/bag 

Naupaktia 
Port and beaches of 
Naupaktos 200 1 13 200.00 15.38 

Mesologgi 
Port of Messologgi - 
Tourlida Beach 500 5 100 100.00 5.00 

Naupaktia Gribovo Beach  250 1.5 36 166.67 6.94 

Thiva Alyki Beach 70 0.5 11 140.00 6.36 

Thiva Agios Nikolaos Beach 60 0.5 12 120.00 5.00 

Thiva Saranti Beach 50 1 10 50.00 5.00 
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Thiva Livadostra Beach 60 1 10 60.00 6.00 

Aigialeia Alyki – Aigio 600 2 100 300.00 6.00 

 

According to HELMEPA data from the ICC campaign(available upon request) for the period 2012-

2017, the main types of litter found in Greece floating, deposited on the beach or the sea floor, 

are listed in Figure 6.1. 

 

Figure 6.1: Percentage of litter types among collected litter items (HELMEPA data) 

 
 

Based on HELMEPA 2012-2017 results, it is obvious that cigarette butts constitute the most 

abundant marine litter type, whereas, the items collected indicate a predominance of 

landbased litter, stemming mostly from recreational/tourism activities. The material that 

dominates litter items is plastic, which is the trend even for small pieces of litter. 
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7. Evaluation - SWOT Analysis 
 

The evaluation of the of the existing istuation (analysis) regarding the pilot area No4 (Inner 

Ionian Sea – Corinthian Gulf) is presented below, using the structure of a SWOT Analysis 

 

Strengths 

 Various tourism (natural and cultural) resources 

 Great variety of coasts, resources – extended coastline (both in the continental and insular 
parts islets, blue flag beaches  

 Important assets of natural heritage on the coastal zone and coastal waters  

 Protected areas of Cotichi, Messolonghi Lagoon, Marine park of Zakynthos, Natura sites – 
Sites of Community Importance (in the inner Ionian Sea and the Corinthian Gulf) 

 Great built and cultural heritage on the coastal zone (Castles and/ or historic towns of: Killini, 
Nafpactos, Ithaca etc.) Underwater cultural heritage sites, even from the Bronze Era  

 Developed aquaculture sector (in the Ionian Sea) and the northern coastal area of the 
Corinthian Gulf  

 Extensive agricultural land and High Natural Value Areas in the coastal zone  

 Offshore oil and gas and renewable resources  

 

Weaknesses 

 Aging of Population in the municipalities surrounding the Corinthian Gulf 

 Week productive activities, industrial sector and services   

 Low level of tourism facilities (from a quantitative and qualitative point of view) 

 Inefficient transport infrastructures (especially rail ways, airports, and cruise ports) 

 Regional inequalities (among the southern and the northern parts of Corinthiakos and the 
Ionian Islands) 

 Overbuilt coastal land (especially in the south of the Corinthian Gulf – Peloponnese Region) 

 Strong climate change effects (especially coastal erosion) 

 

Opportunities 

 Bridge of Rio –Antirrio (benefits from increased traffic, direct connection of northern and 
southern parts of the Corinthian Gulf) 

 Newbuilt Highway connecting Patras to Athens  

 New Port Infrastructure of Patras and Katakolo   

 Upcoming cruise tourism  
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 Interest in building a hydroplane network in the area and especially the Ionian Islands  

 Existence of the University of Patras - a research and innovation center  

 Existence of SPOAK (special Association/Body being explicitly responsible for the Corinthian 
Gulf as a whole and not as a fragmented natural and administrative unit). 

 

Threats 

 Water abstraction  

 Over fishing/ Decrease of fish populations in coastal waters 

 Pollution of the sea from plastic objects 

 Pollution from solid wastes and/or waste water     

 Coastal industry and quarries operating in the area 

 Sand extraction and minerals extraction from the sea bed  

 High risk for natural disasters (earthquakes, coastal forest fires, etc)  

 High risk for technological disasters (oil spills from oil extraction platforms, ships, etc)  

 

 

8. Formation of the planning scenarios 
 

8.1 Planning scenario I – The “Zero” scenario 

The “Zero” scenario constitutes a scenario fully adjusted to market forces with least 

environmental regulations and limitations, such as the delimitation of NATURA 2000 sites (E.U. 

sites of Community importance). In this scenario, the land-sea uses interaction is expected to be 

more severe, especially in the context of economic competition for the domination of certain 

marine space. In the same context, the total absence of marine spatial plans so far will allow the 

degradation of natural habitats and possible extinction of marine species.  

More specifically, a severe conflict is expected to take place between aquaculture and tourism, 

since these two activities compete to gain viable sea space. Moreover, agricultural activities may 

further pollute the enclosed marine space of the Corinthian gulf affecting the tourism 

perspectives of the study area. In the same context, industrial activities especially close to sea 

are expected to deteriorate the current situation unless appropriate measures take place. The 

non-rationalization of transport sector may have side effects on other aspects, such as alien 

species intrusion and further marine pollution. Energy sector is expected to increase the marine 

space competition and might dominate due to increased added value of this specific product 

(gas/oil) affecting extended areas of marine space and species. 
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Regarding the natural processes, in the “zero” scenario, coastal erosion will expand and affect 

not only areas of inhabitation but also other economic activities (such as tourism, aquaculture, 

etc) and infrastructure. 

All the above activities might enhance the employability and income growth of the local and 

regional population, however, these beneficial effects shall be characterized by a short-term 

perspective, since it is against a long-term more viable environment threatening the sustainable 

development of the study domain. 

 

8.2 Planning scenario II – the “absolute protection” scenario 

The current scenario is fully harmonized to the ecosystem approach, however, strictly limiting 

the development perspectives of the local and regional population, creating an imbalance 

among the pillars of a sustainable development. As a result, the social and economic cohesion 

might be undermined due to strict environmental regulations not letting the rational 

exploitation of natural resources which are considered a valuable asset of sustainable 

development.  

At first place, it should be emphasized the fact that a significant part of the Corinthian Gulf has 

been declared as a NATURA 2000 site Isite of Community importance). This great percentage of 

protected areas includes, beyond others, critical marine habitats and species (e.g. Posidonia 

seagrass meadows etc.). This scenario predicts the extension of environmentally protected 

areas in marine territories outside NATURA 2000 sites for the integrated protection of significant 

marine flora and fauna. These areas should include the Posidonia seagrass meadows; the 

Coralligenous and deep corals sites; the Caretta Caretta turtles; the IBAs Calonectris; the IBAs 

Phalacrocorax; the Monachus monachus seals as well as more strict regulations on sensitive 

areas where important species reside and thrive (Delphinus; Physeter; Stenella; Tursiops; 

Ziphius). All these regulations (imposed by zoning or other institutional measures) guarantee the 

long-term survival and multiplication of these critical species and habitats.  

In the same context, strict regulations should be enforced to coastal industries ensuring that the 

wastewater leading to sea is not harmful for the marine environment. Indicatively, these 

measures aim to “internalization” of the negative external economies of this type of activities. 

To this end, economic incentives should be given for the construction of appropriate 

wastewater plants next to these types of heavy industries.  

The zoning and institutional restrictions includes the fishing sector as well. This practice will give 

the opportunity of fish stock regeneration, ensuring the viability of the sector in the long run. 

Aquaculture may counterbalance the above limitations.  

Definitely, any energy sector (except RES) shall be totally forbidden in order to avoid any 

accident polluting the marine environment and any disturbance to marine species.  

Finally, the tourism sector will come to a dilemma. On the one hand, the natural beauty and 

attractiveness of the study area is expected to be upgraded (due to severe environmental 

regulations), however, many economic activities shall be forbidden or drastically limited.  
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The fact of restricting many of the socioeconomic activities in order to totally protect the natural 

environment has a universal applicability to all sectors of the current scenario. That is, all these 

regulations will certainly upgrade the marine environment in total (flora and fauna), however, 

any development effort will be limited to a great extent. The restriction of fishing may have 

severe implications to local population affecting the employment rate and income shrinkage. 

The exclusion of any energy project will have a certain effect to regional and national economy 

and employability. The tourism sector may face severe changes, increasing the carrying capacity 

of the study area but limiting the development aspects of this dynamic sector.  

 

8.3 Planning scenario III – the scenario of the balanced (sustainable) 

development 

The scenario of the integrated and balanced (sustainable) development tries to bridge the 

conflicts noted between the natural environment of marine space and the socioeconomic 

development. The general notion of this scenario lies in the socioeconomic development of local 

and regional population enhancing the social and territorial cohesion, while fully respecting the 

fragility of natural environment and its components. 

To this end, fishing sector is allowed within certain thresholds. Specifically, distinct zones should 

be proposed and others should limit this activity when certain habitats or fish stock are at great 

risk. Aquaculture sector may complement these shortages comprising a dynamic sector with 

extrovert orientation (exports enhancement). Again, specific zones should be delimited not 

affecting the tourism perspectives, since bathing waters of high quality and free of any other 

activity is one of the most significant aspects of tourism sector. Compatible sports and leisure 

activities may support the tourism sector fully adjusting to the peculiarities and fragility of 

natural environment. The same reasoning may dominate to the establishment of RES into 

marine space.  

On the other hand, energy projects must be carefully designed with the least environmental 

effect adopting the most sophisticated technology (e.g. directional drilling) for the integrated 

protection of marine environment. The spatial zones should be quite specific and not expanding 

to a great extent. This activity may boost the local and regional economy enhancing the 

employment rates and leading financial resources to social purposes.  

Marine transport should be rationalized adjusted to the carrying capacity of marine 

environment and the increased societal needs. 

Concerning the agricultural activities which may pose additional threats to the water quality 

(due to run off of pesticides), a specific concern should be adopted proposing environment-

friendly fertilizers and using state of the art technologies (e.g. remote sensing techniques, 

precision agriculture etc.) for the minimization of chemicals to agricultural fields for the 

prevention of underground pollution. Regarding the coastal industries with potential severe 

impact and footprint, the proposed measures indicated in the previous scenario should be 

promoted.  
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Finally, technical projects should be promoted where necessary in both scenarios in order to 

prevent coastal erosion and taking into consideration the long-term implications that might 

affect the study area due to climate change. These concerns may involve the protection of sea 

front and entire villages/towns due to potential sea rise.  

Therefore, a reasonable balance between the protection of natural environment and the 

socioeconomic development should be achieved promoting at the same time the social and 

territorial cohesion. In this scenario, within the existing Protected Areas, smaller areas should be 

designated as “zones of absolut protection” (prohibiting all kinds intervention and activities), in 

order to serve as ecosystem reserves for the future.           

 

8.4 Selection of the most appropriate scenario  

The selection of the most appropriate scenario is driven by objective reasons. We consider that 

extreme situations and the corresponding scenarios should be abandoned under a real 

sustainable development of the study area. Market forces themselves (as indicated by the zero 

scenario) will give priority to full exploitation of natural resources and the growth of the current 

socioeconomic activities. That means increased conflicts between certain land and sea uses; 

deterioration of natural environment; depletion of fish stocks; potential extinction of important 

marine species in favor of powerful economic development (increased marine traffic; 

enlargement of coastal industry etc.). However, this scenario should be totally avoided, since 

there is no any viability in the long run and is totally against to ecosystems approach and 

sustainable development principles. There are just a few positive effects to the socioeconomic 

development but into short horizon.  

On the other hand, the scenario of absolute protection may pose of high priority the universal 

protection of all marine flora and fauna, however, the extreme degree of protection limits the 

developmental perspectives of the local and regional population. This fact may pose risks to 

social and economic cohesion, undermining even more the economic growth of the region. One 

other significant aspect that should be taken into account is the extremely low degree of 

consent of stakeholders, local enterprises and the local/regional population itself. This was 

obvious from the stakeholders’ involvement process as well. This scenario maximizes the 

integrated protection of natural environment but minimizes the socioeconomic dimensions of 

the study area. Hence, the implementation of the scenario shall become infeasible, since it will 

not have at least a minimum approval of local and regional societies. 

For all the above reasons, the scenario of balanced (sustainable) development shall be selected 

following and respecting the principles and guidelines of sustainable development and 

ecosystem approach. This scenario could have the support of the local agents and stakeholders 

and guarantees a remarkable balance between economic development and environmental 

protection and conservation.   
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9. Goals, Objectives and Policy options  
 

9.1 Strategic goals 

The strategic goals (general and specific) set for the pilot area are presented below: 

Marine Habitat Conservation 

General objectives 

- Maintain the biological diversity and enhance ecosystem services, as far as possible. 

- Adapt to the climate change effects 

Specific Objectives 

- Achieve G.E.S. by respecting/addressing: a) the UNEP/MAP 11 Ecological Objectives and b) 

the 11 MSFD descriptors 

- Strengthen the resilience of natural habitats and of geomorphological features (seabed, 

shoreline, deltas, estuaries etc.) 

- Protect and preserve endangered species of flora and fauna 

 

Underwater Cultural Heritage 

General objectives 

- Maintain cultural diversity 

- Enhance cultural heritage in combination with economic goals 

Specific Objectives 

- Conservation and preservation of UCH resource 

- Establishment and wise management of a national UCH network 

 

Living resources exploitation (Commercial Fisheries, Recreational Fisheries, fish and shellfish 

processing, marine plant harvesting, hunting and collecting for other reasons) 

General objectives 

- Environmentally sustainable, resource –efficient, innovative, competitive and knowledge-

based fisheries 

Specific Objectives 

- Protect endangered species by raising awareness of fishermen  towards dolphins, sea turtles, 

seals 

- Sea-floor integrity is maintained, especially giving priority to benthic habitats 

- Populations of commercially exploited fish and shellfish are within biologically safe limits 

- Non indigenous species introduced by human activities are at levels that do not adversely 

alter the ecosystem. 

- Promote the role of small scale fisheries, considering its important socio-economic value for 

coastal communities 
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Living resources cultivation (Aquaculture, including infrastructure) 

General objectives 

- Environmentally sustainable, resource –efficient, innovative, competitive and knowledge-

based aquaculture 

Specific Objectives 

- Production by making use of sustainable feeds, minimizing the environmental impact etc. 

- Increase of production through improvements in production processes such as fish diseases, 

fish nutrition, reproduction and genetic improvement, new technologies, new processing 

methods, added value products etc.   

- Diversification of production/new species to achieve the national target (average annual 

increase of production by 7% for the next 15 years). 

- Ensure less conflicts and more compatibility of aquaculture with other human activities and 

the environment 

 

Non-living resources extraction (oil, gas, minerals, salt, water, aggregates) 

General objectives 

- Ensure sustainability of renewable resources 

- Ensure sustainability and wise management of non-renewable resources 

Specific Objectives 

- Ensure sustainability of national resources  

- Facilitate desalination technics and installations, especially in the island regions 

- Maintain and improve salt production installations for socioeconomic benefits 

- Strengthen technical capacities of exploitation, especially hose located in the sea 

- Promote research for rare minerals under the bottom of the sea 

 

Physical restructuring of coastline and seabed 

(land claim, coastal defense and flood protection, offshore structures, restructuring of sea-bed 

morphology, including dredging and depositing materials)  

General objectives 

- Adapt to the climate change effects (SLR, etc) 

Specific Objectives 

- Ensure civil protection 

- Reduce anthropogenic pressure on coastal and marine areas in order to prevent or reduce 

their degradation (erosion, etc);  

- Ensure preservation of the integrity of coastal ecosystems, landscapes and geomorphology;  

- Prevent and/or reduce the effects of natural hazards and in particular the effects of climate 

change;  
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- Ensure that activities on the land and the sea part of the coastal zones are compatible and 

mutually supportive 

 

Maritime Transport 

- (transport infrastructure, shipping, shipbuilding, pollution)Marine Habitat Conservation 

General objectives 

- Enhance connectivity 

- Upgrade port infrastructure 

- Achieve intermodal connections with the hinterland 

Specific Objectives 

- Make transport SMART 

- Promote “transport equivalence” principle 

- Ensure Green maritime transport  

- Make transport less polluting 

- Address the demands in maritime transportation 

 

Tourism and leisure (coastal and marine tourism: beach-based tourism, sailing and nautical 

activities) 

General objectives 

- Develop marine and coastal tourism, in a sustainable and resilient way 

Specific Objectives 

- Offer diversified tourism products and facilities 

- Achieve greater dispersion of the tourism activity (assist the development of new tourism 

sites and destinations) 

- Respect the carrying capacity of tourism destinations 

- Integrate natural and cultural heritage and other assets in tourism development ensuring 

their sustainable management and protection 

- Promote recreational fishery in a sustainable way 

 

Energy production / networks (RES, including infrastructure, non-RES infrastructure, submarine 

cables and pipelines) 

General objectives 

- Ensure and facilitate the achievement of Europe 202020 goals 

- Ensure sustainability, connectivity and networking of energy systems (between the mainland  

and the islands) 

Specific Objectives 

- Upgrade existing networks and infrastructure 

- Ensure better national energy balance (import-export) 
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- Support the power distribution network of Greece 

- Development of infrastructure and networks without creating conflicts with the natural and 

cultural ecosystems 

 

9.2 Planning objectives 

The planning objectives per domain/topic are presented below 

Marine Habitat Conservation - Planning objectives 

- Identify protected areas that need a Management Plan (i.e. Natura sites where no 

management plans already exist) 

- Propose a special zoning within these protected areas, making suggestions on the 

compatibility of activities and uses. 

- Identify marine and coastal areas (habitats included) receiving pressure by: a) land-based 

activities and b) sea-uses and installations, c) maritime transport  

- Identify marine and coastal areas (habitats included) needing special measures to tackle 

threats due to: a) climate change effects, b) natural processes (erosion, SLR etc).  

- Identify beaches: a) facing risk to lose their “blue flag” designation and b) having potentials 

(fulfilling the criteria) for “blue flag” designation 

 

Underwater Cultural Heritage  - Planning objectives 

- Identify UCH sites and classify them according to: a) their cultural value 

(world/national/regional/local importance), b) their economic value (for tourism and leisure 

purposes, etc) 

- propose protection zoning (including suggestions on the compatibility of activities and uses. 

- Specialise existing restrictions and protection regulations for UCH (identifying safety distance 

limits from sea & land uses) 

- Identify UCH being under threat (naming existing conflicts with other uses and installations in 

the study area). 

 

Living resources exploitation (Commercial Fisheries, Recreational Fisheries, fish and shellfish 

processing, marine plant harvesting, hunting and collecting for other reasons)  -  Planning 

objectives 

- Identify existing prohibition fishing zones (designated to reduce overfishing, and assist 

increase of fishing stocks), in order to consider possible changes in their spatial distribution 

and size and their temporal planning and regulations. 

- Identify existing prohibition areas for specific types of fishing boats (trawlers, purse seiners, 

etc), in order to consider possible changes in their geographical scope and time of operation. 

 

Living resources cultivation (Aquaculture, including infrastructure)  - Planning objectives 
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- Specialise restrictions and safety distance limits included in the national spatial plan for 

aquaculture in the study area (in order to ensure optimal localization and avoid conflicts with 

other sea uses and with the environment) 

- Identify areas where conflicts exist: a) between existing aquaculture and other sea-uses and 

b) between existing aquaculture and the ecosystem (marine and terrestrial) 

- Identify areas for the construction of artificial reefs and other breeding areas to be protected 

- Propose (if possible) additional restrictions and regulations for land based infrastructure 

(specializing the existing National Spatial Plan for Aquaculture 

 

Non-living resources extraction (oil, gas, minerals, salt, water, aggregates)  -  Planning 

objectives 

- Identify areas with mineral and fossil deposits and propose zoning for possible future 

extraction (following specific selection criteria) 

- Identify areas of significant conflicts for the extraction of oil and gas with other sea-uses and 

marine habitats 

- Provide regulations and restrictions for the development of future relevant installations 

(extraction platforms), safety distance limits, etc 

- Identify areas where aggregates extraction (and other mineral extraction) is forbidden (due 

to natural phenomena, earthquakes, coastal erosion, etc) 

 

Physical restructuring of coastline and seabed  -  Planning objectives 

- Identify areas having priority for the backshore delimitation along all coasts of the study area 

(adapt to provisions of Law 2971/2002). 

- Identify areas to consider imposing a safety limit for constructions (non-aedficandi zone), 

excluding areas with urban plans. 

- Identify restricted areas for the extraction of aggregates (due to the extensive coastal 

erosion, important natural habitats, etc). 

- Identify areas having priority for coastal defense and flood protection constructions and 

works.  

- Identify (large or smaller) rivers, needing spatial arrangements to prevent flood events and 

movement of river materials. 

- Identify areas for land claim: a) for the creation of infrastructure (e.g. ports), b) for civil 

protection (e.g. from coastal erosion, tsunamis, etc), c) for other public purposes 

 

Maritime Transport  -  Planning objectives 

- Identify ports that need a change/upgrade in the type of use or the size (international ports, 

national port, etc) or the facilities provided.  

- Propose a suitable network of: a) small fishing ports, b) tourism ports and/or marinas, c) 

hydroplanes. 
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- Identify ports for which Master Plans (although suggested by national legislation) are still 

missing  

- Identify ways and facilities to achieve modal shift in the study area (road-to-sea) 

- Identify needs for new transport connections, especially the re-establishment of the 

(seasonal) connectivity between the northern and southern coasts of the Corinthian Gulf 

(also considering hydroplane connections).  

- Identify areas of ship pollution (waste, ballast, etc), and make proposals for improvements in 

transport regulations 

- Identify restricted areas for the creation of new port facilities   

- Identify ports that need relocation 

 

Tourism and leisure -  Planning objectives 

- Identify ports for the development of cruise tourism in the area (e.g. the Itea harbour - 

interconnection with Delphi UNESCO site) 

- Develop a “smart” marinas network (for yachting, etc) 

- Identify ports for the development of hydroplane facilities and services 

- Specialise (if possible) existing regulations for the development of marine/water sports 

facilities (for scuba diving, etc) in the study area 

- Extend and improve existing “blue flag” beaches network  

- Identify areas that land-based tourism activity  puts pressure to the coastal ecosystems 

- Propose special building regulations for tourism installations and facilities, as well as second 

homes along the coastal zone, in order to preserve the coastal landscape and scenery 

(natural and cultural). 

- Identify areas where recreational fishery may - or may not - operate. 

 

Energy production / networks (RES, including infrastructure, non-RES infrastructure, submarine 

cables and pipelines)  -  Planning objectives 

- Identify areas where off-shore RES (or other energy installations) is restricted due to: MPAs, 

heavy maritime traffic, the intensive geological phenomena and processes (earthquakes, sea-

bed movement, etc). 

- Propose additional restrictions and regulations for the development of off-shore energy 

infrastructure (RES or not) – specializing the existing National Spatial Plan for RES.  

- Identify new/extra needs in energy connections 

- Identify new/extra needs in telecommunication connections 
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Table 1. Population change during the period 2001-2011 

MUNICIPAL 

UNITS 

Population 

density 
Permanent Residents 

Rate of 

variation (%) 
Crude rates (‰) of 

2011 2001 2011 2001-2011 
Total change of 

population 

Natural 

change of 

population 

Net 

migration 

NORTH CORINTHIAN GULF 

MESOLLOGI 73,9 18354 18482 0,7 6,9 7,9 -1,0 

AITOLIKO 58,7 7348 6561 -10,7 -113,2 -8,5 -104,7 

ALYZIA 20,2 3759 3005 -20,1 -222,9 -58,5 -164,4 

ANTIRRIO 51,1 2313 2598 12,3 116,1 -37,5 153,5 

ASTAKOS 19,2 7049 6578 -6,7 -69,1 -65,8 -3,4 

PALAIROS 21,7 4044 4383 8,4 80,5 -28,2 108,7 

NAFPAKTOS 110,7 18259 17701 -3,1 -31,0 8,0 -39,0 

OINIADES 36,0 10103 9373 -7,2 -75,0 -7,1 -67,9 

XALKEIA 21,0 2568 2397 -6,7 -68,9 -88,2 19,3 

LEBADI 136,7 22072 22779 3,2 31,5 41,4 -9,9 

DISTOMO 29,6 4387 3881 -11,5 -122,4 -12,1 -110,3 

THISVI 10,1 3276 2476 -24,4 -278,2 -141,9 -136,3 

KORONEIA 16,6 3932 3170 -19,4 -214,6 -129,5 -85,0 

PLATAION 28,4 4205 4908 16,7 154,3 -86,7 241,0 

ANTIKYRA 65,9 2179 1537 -29,5 -345,5 -28,0 -317,5 

KYRIAKOS 17,6 2161 2298 6,3 61,4 -72,2 133,7 

AMFISSA 26,6 8864 8370 -5,6 -57,3 -34,7 -22,6 

GALAXIDI 23,7 2600 2989 15,0 139,2 -54,8 194,0 

DESFINA 13,3 2115 1988 -6,0 -61,9 -55,1 -6,8 

EFPALI 29,8 4850 6086 25,5 226,0 -98,4 324,4 

ITEA 223,4 5943 5888 -0,9 -9,3 1,2 -10,5 

TOLOFONO 21,0 2523 2762 9,5 90,4 -89,3 179,8 

SOUTH CORINTHIAN GULF 

PATRAS 1367,3 171616 171484 -0,1 -0,8 38,3 -39,0 

AIGEIRA 25,3 3107 2626 -15,5 -167,8 -48,8 -119,0 

AIGIO 175,5 28245 26523 -6,1 -62,9 -28,6 -34,3 

AKRATA 26,4 5899 4747 -19,5 -216,4 -39,1 -177,3 

BRAXNAIIKO 144,1 4805 4627 -3,7 -37,7 0,8 -38,6 

DIAKOPTO 61,9 6121 6429 5,0 49,1 -69,3 118,4 

DYMI 143,0 10131 10227 0,9 9,4 39,0 -29,6 

ERINEO 32,8 3448 3236 -6,1 -63,4 -77,8 14,4 

LARISSOY 25,8 8221 5650 -31,3 -370,7 -30,3 -340,4 

MOVRIS 53,2 4761 4605 -3,3 -33,3 -11,1 -22,2 

PARALIA 833,8 9153 9987 9,1 87,1 28,4 58,7 

RIO 141,8 12674 14034 10,7 101,8 37,4 64,4 

SYMPOLITEIA 73,8 6765 6311 -6,7 -69,4 -51,4 -18,0 

BARTHOLOMI 97,4 5129 5899 15,0 139,6 -40,6 180,3 
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VOYPRASIA 52,8 10333 8388 -18,8 -207,8 -40,8 -167,0 

KASTRO-

KYLLINI 73,4 4056 3622 -10,7 -113,1 -39,1 -74,0 

LEXAINO 52,9 6010 4855 -19,2 -212,6 -24,1 -188,5 

KORINTHO 374,2 36991 38132 3,1 30,4 53,2 -22,8 

ASSOS-LEXAIO 274,3 9162 6993 -23,7 -268,5 -4,0 -264,6 

VELOS 104,8 7705 8061 4,6 45,2 -18,3 63,4 

VORAS 124,8 9546 10966 14,9 138,5 12,3 126,2 

EVROSTINI 40,3 4553 4088 -10,2 -107,6 -125,9 18,3 

LOUTRAKI 84,9 15077 16578 10,0 94,8 -2,4 97,2 

KSILOKASTRO 42,8 13671 13277 -2,9 -29,2 -73,4 44,2 

SIKYONI 111,1 18654 19025 2,0 19,7 -19,0 38,7 

IONIAN ISLANDS 

ZAKINTHO 367,3 16382 16810 2,6 25,8 34,7 -8,9 

ALIKES 121,3 4852 5203 7,2 69,8 2,4 67,4 

ARKADIA 197,0 4828 5215 8,0 77,1 31,5 45,6 

ARTEMISIA 44,0 4482 4612 2,9 28,6 -34,1 62,7 

ELATI 17,4 2481 1933 -22,1 -248,3 -68,0 -180,3 

LAGANA 94,7 5858 6986 19,3 175,6 14,6 161,0 

ARGOSTOLI 84,0 12503 13237 5,9 57,0 23,7 33,3 

ELEIO-PRONO 32,9 3610 3677 1,9 18,4 -67,2 85,6 

ERISOS 18,8 1470 1472 0,1 1,4 -34,7 36,0 

ITHAKI 27,4 3212 3231 0,6 5,9 -25,5 31,4 

LEIVATHO 91,7 4644 5745 23,7 212,0 -15,6 227,5 

PALIKI 59,5 7386 7098 -3,9 -39,8 -41,8 2,1 

PILAREO 17,1 1371 1391 1,5 14,5 -34,8 49,2 

SAMI 18,1 2530 2341 -7,5 -77,6 -36,5 -41,1 

OMALA 18,0 1030 840 -18,4 -203,2 -48,1 -155,1 

LEFKADA 226,9 11094 13490 21,6 194,9 16,2 178,7 

APOLLONIA 22,2 3065 2768 -9,7 -101,8 -120,7 18,9 

ELLOMENO 63,7 3215 3570 11,0 104,6 -34,8 139,4 

KARYAS 28,2 1254 871 -30,5 -360,5 -151,5 -208,9 

MEGANISI 46,6 994 1041 4,7 46,2 -203,4 249,6 

SFAKIOTA 45,2 1667 1377 -17,4 -190,5 -145,9 -44,7 

KALAMOS 19,9 510 496 -2,7 -27,8 -163,0 135,2 

KASTOS 13,6 89 80 -10,1 -106,5 -47,3 -59,2 

VILIA 12,1 2252 1753 -22,2 -249,2 -58,9 -190,3 

MEGARA 88,7 27252 28591 4,9 48,0 31,7 16,2 
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Table 2. Net migration flows by groups of age (2001-2011) 

MUNICIPAL UNITS 
Crude rates (‰) of net Migration by groups of age 

 10-19 20-34 35-54 55-69 70+ Total 

NORTH CORINTHIAN GULF 

MESOLLOGI 61,4 -57,1 -0,5 1,7 7,3 -1,0 

AITOLIKO -40,2 -45,3 -18,4 -3,2 -9,0 -104,7 

ALYZIA -74,9 -102,3 -33,0 -17,2 -4,8 -164,4 

ANTIRRIO 2,4 55,0 39,5 35,2 30,4 153,5 

ASTAKOS -29,7 -28,5 -3,6 24,3 12,7 -3,4 

PALAIROS -25,3 -17,9 77,5 59,9 4,1 108,7 

NAFPAKTOS -3,3 -14,9 -13,1 -24,0 -0,1 -39,0 

OINIADES -35,0 -47,0 -6,4 -2,0 4,5 -67,9 

XALKEIA -29,0 -39,6 15,6 43,8 14,8 19,3 

LEBADI -31,7 33,0 6,7 -8,9 5,7 -9,9 

DISTOMO -74,8 26,9 -9,9 -101,3 -9,2 -110,3 

THISVI -31,3 -85,3 -61,5 20,5 -38,4 -136,3 

KORONEIA -72,2 -54,1 -46,2 0,6 -3,1 -85,0 

PLATAION 97,7 100,7 47,5 34,0 8,6 241,0 

ANTIKYRA -102,1 -135,4 -94,1 -60,8 -13,8 -317,5 

KYRIAKOS 19,6 57,7 14,6 16,0 6,3 133,7 

AMFISSA -11,8 -9,8 -1,6 -9,7 7,0 -22,6 

GALAXIDI 19,8 20,0 56,5 88,3 41,6 194,0 

DESFINA 4,0 -18,7 -15,9 -0,2 -1,1 -6,8 

EFPALI 92,3 65,2 105,4 118,3 33,1 324,4 

ITEA -41,6 3,5 -1,3 -11,5 26,9 -10,5 

TOLOFONO 9,1 15,3 41,8 72,3 45,9 179,8 

SOUTH CORINTHIAN GULF 

PATRAS 73,7 -38,4 -20,7 -23,6 8,1 -39,0 

AIGEIRA -53,9 -79,7 -54,8 3,6 3,0 -119,0 

AIGIO -14,3 -17,6 -15,0 -4,8 11,3 -34,3 

AKRATA -54,4 -51,6 -63,4 -34,7 -40,5 -177,3 

BRAXNAIIKO -19,7 -20,7 -8,7 -5,2 -12,8 -38,6 

DIAKOPTO 6,3 9,5 21,7 52,0 33,3 118,4 

DYMI 8,9 -28,7 -11,3 -10,4 5,2 -29,6 

ERINEO -1,1 -28,3 -0,4 5,2 20,8 14,4 

LARISSOY -54,8 -146,7 -110,7 -82,2 -38,1 -340,4 

MOVRIS -27,4 -40,8 -40,1 4,9 15,1 -22,2 

PARALIA 7,2 4,8 13,4 -16,5 0,5 58,7 

RIO 39,0 -11,6 14,9 18,9 5,2 64,4 

SYMPOLITEIA -21,1 -22,5 -11,4 1,2 3,4 -18,0 

BARTHOLOMI 7,5 55,9 53,8 57,7 31,6 180,3 

VOYPRASIA -24,5 -48,5 -83,6 -41,2 -9,9 -167,0 

KASTRO-KYLLINI -84,5 11,7 -80,0 17,6 5,2 -74,0 
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LEXAINO -60,2 -67,8 -65,7 -30,4 -26,0 -188,5 

KORINTHO 4,4 13,7 -10,4 -13,3 2,7 -22,8 

ASSOS-LEXAIO -110,3 -91,8 -90,4 -46,0 -16,9 -264,6 

VELOS 0,7 18,1 11,5 14,2 19,8 63,4 

VORAS 24,4 36,9 29,8 26,2 33,0 126,2 

EVROSTINI -23,9 -22,2 6,4 16,8 8,2 18,3 

LOUTRAKI 6,2 42,6 16,4 36,7 13,3 97,2 

KSILOKASTRO -13,3 4,5 8,7 24,3 12,0 44,2 

SIKYONI 0,7 16,6 1,6 7,0 11,9 38,7 

IONIAN ISLANDS 

ZAKINTHO -13,3 28,5 -10,8 -1,3 11,7 -8,9 

ALIKES -23,8 24,4 20,7 36,2 16,8 67,4 

ARKADIA -33,4 36,8 20,9 21,2 16,4 45,6 

ARTEMISIA -8,7 28,3 9,5 20,0 17,8 62,7 

ELATI -80,1 -91,3 -57,4 -18,8 -11,4 -180,3 

LAGANA 6,3 74,6 35,1 44,7 32,5 161,0 

ARGOSTOLI 24,6 34,0 3,1 -9,7 3,8 33,3 

ELEIO-PRONO -42,3 42,8 8,5 83,8 -6,3 85,6 

ERISOS 5,9 44,8 9,2 7,0 -15,4 36,0 

ITHAKI -32,5 42,6 13,3 23,8 -13,1 31,4 

LEIVATHO 13,0 82,9 65,6 80,8 23,9 227,5 

PALIKI -12,0 8,5 -14,4 9,6 3,1 2,1 

PILAREO -16,9 28,3 -7,2 37,9 -10,0 49,2 

SAMI -31,7 -5,9 -6,0 -4,3 -15,5 -41,1 

OMALA -70,4 -39,4 -63,7 -38,6 -19,9 -155,1 

LEFKADA 35,8 99,7 41,9 21,0 28,5 178,7 

APOLLONIA -71,4 13,5 4,7 23,7 7,7 18,9 

ELLOMENO 5,3 69,9 26,5 46,5 14,9 139,4 

KARYAS -49,6 -151,1 -72,1 -17,3 -37,1 -208,9 

MEGANISI 15,6 87,1 94,4 77,8 36,8 249,6 

SFAKIOTA -49,3 -2,3 -10,7 -10,0 -13,0 -44,7 

KALAMOS 10,3 97,8 48,2 46,5 -17,7 135,2 

KASTOS 115,4 -48,4 16,1 96,8 -110,2 -59,2 

VILIA -43,1 -124,8 -51,0 -9,5 -15,2 -190,3 

MEGARA 11,6 14,4 -3,7 3,0 -3,9 16,2 
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Table 3. Age structure of population 

MUNICIPAL UNITS 

2001 2011 

0-14 15-29 30-64 65+ 0-14 15-29 30-64 65+ 

NORTH CORINTHIAN GULF 

MESOLLOGI 16,5 24,1 43,2 16,1 15,7 21,6 44,6 18,1 

AITOLIKO 18,2 20,5 41,5 19,7 15,7 18,2 44,0 22,1 

ALYZIA 15,6 20,1 43,4 20,8 12,5 14,3 46,4 26,8 

ANTIRRIO 17,9 19,9 43,5 18,7 14,5 17,7 47,2 20,7 

ASTAKOS 16,7 17,7 42,6 23,0 13,0 16,5 44,1 26,3 

PALAIROS 17,1 23,3 41,9 17,7 13,8 16,9 51,9 17,4 

NAFPAKTOS 18,0 21,2 43,8 17,1 16,1 19,2 46,1 18,7 

OINIADES 19,3 21,0 42,8 16,8 16,4 17,4 45,8 20,5 

XALKEIA 13,2 19,1 41,0 26,7 12,2 13,6 44,7 29,5 

LEBADI 17,6 20,3 47,3 14,7 16,4 16,0 51,0 16,6 

DISTOMO 15,7 17,5 51,5 15,3 14,0 15,0 52,2 18,8 

THISVI 7,8 16,5 41,1 34,6 10,2 10,3 41,5 38,0 

KORONEIA 10,9 15,7 44,5 28,9 10,1 11,3 42,6 35,9 

PLATAION 13,0 19,3 42,2 25,5 10,5 21,6 46,1 21,8 

ANTIKYRA 14,5 23,5 47,7 14,3 14,2 13,9 48,7 23,3 

KYRIAKOS 14,2 21,2 43,9 20,7 11,2 19,7 48,7 20,4 

AMFISSA 15,9 18,3 44,5 21,2 14,1 16,8 46,7 22,4 

GALAXIDI 13,6 21,0 41,7 23,7 11,7 15,6 46,4 26,3 

DESFINA 14,8 20,9 43,0 21,3 13,9 18,2 45,6 22,3 

EFPALI 11,0 15,8 40,6 32,6 10,8 14,1 44,2 30,9 

ITEA 17,8 20,1 46,5 15,6 16,1 15,1 48,9 19,8 

TOLOFONO 12,7 17,2 42,0 28,1 11,7 12,7 44,9 30,7 

SOUTH CORINTHIAN GULF 

PATRAS 15,9 26,6 44,5 13,1 14,2 24,2 46,5 15,1 

AIGEIRA 14,7 20,8 45,1 19,4 12,5 15,2 46,4 25,9 

AIGIO 15,0 20,5 44,8 19,7 13,5 16,6 47,9 22,0 

AKRATA 13,2 19,3 45,1 22,4 13,0 14,8 45,9 26,3 

BRAXNAIIKO 18,8 23,3 42,1 15,8 17,9 18,5 47,8 15,7 

DIAKOPTO 12,5 19,8 43,4 24,3 12,9 13,8 46,7 26,6 

DYMI 20,2 24,0 41,0 14,8 19,8 21,0 43,3 15,9 

ERINEO 13,6 19,4 43,5 23,4 12,6 15,7 46,3 25,4 

LARISSOY 15,9 24,3 44,1 15,7 14,2 19,8 43,7 22,2 

MOVRIS 22,2 22,7 37,8 17,3 21,7 20,7 38,5 19,0 

PARALIA 19,8 25,1 44,6 10,6 18,4 20,4 48,5 12,6 

RIO 15,5 24,9 46,2 13,4 17,7 16,5 50,2 15,6 

SYMPOLITEIA 14,9 20,4 44,1 20,5 14,0 15,5 47,2 23,3 

BARTHOLOMI 17,7 19,5 44,0 18,9 13,1 16,9 50,4 19,7 

VOYPRASIA 16,3 24,9 43,8 15,0 11,8 23,2 45,9 19,1 

KASTRO-KYLLINI 19,1 19,6 44,7 16,6 15,0 17,3 47,3 20,4 
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LEXAINO 16,4 23,8 42,8 17,0 14,8 17,1 47,8 20,3 

KORINTHO 17,4 22,9 46,5 13,3 16,3 19,2 48,7 15,8 

ASSOS-LEXAIO 17,4 23,8 45,0 13,8 15,9 15,3 48,7 20,1 

VELOS 14,9 19,5 45,6 20,1 14,5 15,0 48,7 21,8 

VORAS 16,2 22,0 43,7 18,0 16,7 16,5 47,2 19,6 

EVROSTINI 12,1 16,0 42,5 29,5 10,6 14,1 45,6 29,7 

LOUTRAKI 14,6 19,2 49,3 16,9 14,0 14,4 50,3 21,3 

KSILOKASTRO 13,7 17,2 45,2 23,9 12,5 14,4 47,5 25,6 

SIKYONI 14,6 19,8 46,7 19,0 14,6 15,6 48,5 21,2 

IONIAN ISLANDS 

ZAKINTHO 17,6 21,0 46,1 15,3 16,0 17,7 49,9 16,4 

ALIKES 16,7 20,6 42,1 20,6 16,8 14,8 47,5 20,9 

ARKADIA 19,6 19,2 43,4 17,8 17,2 16,3 48,8 17,7 

ARTEMISIA 16,4 18,3 44,6 20,7 14,7 16,2 48,6 20,6 

ELATI 14,9 19,0 41,9 24,2 13,5 14,3 45,4 26,9 

LAGANA 16,6 20,7 45,6 17,1 16,5 16,3 50,2 17,0 

ARGOSTOLI 16,9 20,9 43,5 18,7 16,2 19,3 47,0 17,6 

ELEIO-PRONO 14,0 16,7 41,9 27,3 13,1 12,5 48,1 26,3 

ERISOS 11,4 17,3 43,1 28,2 13,5 13,8 45,7 27,0 

ITHAKI 11,9 15,9 45,8 26,4 12,0 12,3 48,6 27,1 

LEIVATHO 16,4 17,0 44,6 22,0 15,7 13,6 49,9 20,9 

PALIKI 15,7 17,5 42,6 24,1 13,8 16,3 44,7 25,3 

PILAREO 13,4 17,7 43,5 25,5 14,9 13,9 45,9 25,3 

SAMI 12,6 16,2 43,5 27,7 13,2 13,1 44,2 29,6 

OMALA 16,1 18,6 44,0 21,3 16,0 15,1 43,2 25,7 

LEFKADA 16,2 17,7 46,2 19,9 16,0 16,7 48,2 19,1 

APOLLONIA 12,8 13,5 40,7 33,0 11,0 12,1 42,4 34,4 

ELLOMENO 14,7 18,4 43,8 23,2 13,5 15,7 47,1 23,8 

KARYAS 10,2 16,2 38,0 35,6 10,1 14,0 38,9 37,0 

MEGANISI 9,4 11,1 42,1 37,5 7,4 11,6 44,0 37,0 

SFAKIOTA 14,0 14,6 38,1 33,3 10,0 16,0 43,1 30,8 

KALAMOS 9,4 11,0 45,7 33,9 7,3 13,9 47,6 31,3 

KASTOS 5,6 19,1 43,8 31,5 6,3 15,0 46,3 32,5 

VILIA 10,9 22,3 45,1 21,7 12,2 12,2 46,1 29,5 

MEGARA 18,0 23,8 44,4 13,8 16,3 20,7 47,3 15,7 
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Table 4. Potential renewal of population (2001-1011) 

MUNICIPAL UNITS 
Ageing index (a) Share of oldest old (b) 

Dependency ratio 

(c) 
Replacement ratio (d) 

2001 2011 2001 2011 2001 2011 2001 2011 

NORTH CORINTHIAN GULF 

MESOLLOGI 63,4 79,5 20,4 28,6 71,0 68,9 150,3 122,4 

AITOLIKO 78,1 101,6 16,2 31,8 81,5 78,1 125,3 111,3 

ALYZIA 94,9 149,5 19,9 33,4 74,6 81,0 118,9 62,2 

ANTIRRIO 76,1 106,3 21,8 27,1 76,2 67,2 112,9 103,8 

ASTAKOS 100,1 142,9 16,2 31,1 85,1 81,1 93,4 87,0 

PALAIROS 72,0 95,9 19,5 31,3 73,5 55,3 164,6 78,7 

NAFPAKTOS 68,0 84,9 21,2 32,8 73,1 68,5 153,0 124,4 

OINIADES 64,4 91,5 14,8 27,1 75,4 74,9 134,0 106,5 

XALKEIA 135,4 178,8 19,6 31,6 86,5 85,4 97,3 67,0 

LEBADI 61,5 78,7 20,3 25,6 63,0 60,2 136,6 95,8 

DISTOMO 67,4 100,1 22,0 27,8 61,6 60,2 98,1 85,4 

THISVI 284,4 289,2 22,3 32,8 87,6 104,5 86,0 53,7 

KORONEIA 185,9 270,5 17,2 31,3 80,2 96,9 76,7 69,4 

PLATAION 137,6 137,8 23,9 33,3 78,6 60,4 109,3 159,0 

ANTIKYRA 65,8 124,3 18,3 24,0 56,4 72,5 136,3 66,2 

KYRIAKOS 102,3 126,8 22,6 34,4 69,2 57,3 143,2 109,3 

AMFISSA 95,4 115,4 21,4 33,0 77,0 71,9 110,9 98,4 

GALAXIDI 118,9 164,2 25,1 30,3 77,6 73,2 122,1 76,6 

DESFINA 100,4 120,3 20,2 33,3 74,1 69,2 148,8 120,6 

EFPALI 214,7 207,5 23,0 33,6 91,6 84,4 84,7 75,1 

ITEA 64,9 94,3 19,0 28,6 66,0 69,0 129,0 90,6 

TOLOFONO 162,1 189,7 23,8 29,7 83,5 88,3 96,9 56,8 

SOUTH CORINTHIAN GULF 

PATRAS 53,4 71,7 17,4 27,3 60,0 56,6 198,7 158,4 

AIGEIRA 93,3 147,9 17,4 32,1 67,0 76,5 147,3 81,0 

AIGIO 90,7 118,7 19,1 31,5 70,8 68,2 130,6 93,0 

AKRATA 115,4 151,3 19,7 33,5 72,1 77,5 111,6 82,7 

BRAXNAIIKO 59,9 66,2 20,7 31,5 73,0 65,0 171,1 102,8 

DIAKOPTO 131,8 162,4 20,7 31,7 74,7 75,2 114,1 82,1 

DYMI 53,1 59,2 20,0 28,8 74,4 74,9 173,6 143,1 

ERINEO 118,8 146,3 17,9 34,2 75,9 74,7 118,9 87,6 

LARISSOY 67,9 103,9 17,5 24,9 63,6 77,4 152,3 111,3 

MOVRIS 57,7 66,6 19,5 28,7 89,8 90,4 152,7 145,4 

PARALIA 36,5 52,0 19,2 25,7 65,3 58,4 189,5 131,2 

RIO 57,7 67,9 17,0 25,0 57,7 62,8 182,2 85,5 

SYMPOLITEIA 98,7 123,9 18,3 29,1 70,5 72,7 121,4 89,1 

BARTHOLOMI 80,2 107,6 17,7 27,4 73,6 61,1 129,3 97,7 

VOYPRASIA 62,5 110,4 19,0 27,4 64,0 57,0 178,1 158,6 

KASTRO-KYLLINI 66,5 102,4 22,0 25,2 71,1 67,5 138,0 101,4 
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LEXAINO 70,8 102,2 17,0 30,7 69,5 67,1 157,6 96,1 

KORINTHO 54,0 70,9 16,1 26,0 60,7 61,5 158,6 114,1 

ASSOS-LEXAIO 55,2 98,3 15,5 26,3 63,2 68,3 169,4 86,6 

VELOS 97,3 113,6 19,8 29,9 68,6 69,5 124,6 83,2 

VORAS 80,0 90,2 18,6 29,0 68,1 70,2 153,2 101,6 

EVROSTINI 171,8 199,2 20,7 37,6 87,4 80,6 92,7 67,3 

LOUTRAKI 83,6 116,2 16,1 23,5 59,0 65,7 105,5 69,7 

KSILOKASTRO 125,7 152,1 21,8 30,8 75,2 73,7 99,1 73,6 

SIKYONI 92,7 110,5 21,5 29,3 65,0 67,8 121,7 88,2 

IONIAN ISLANDS 

ZAKINTHO 63,9 75,7 20,7 30,1 64,5 61,5 164,1 106,1 

ALIKES 92,3 97,6 20,8 30,2 75,4 73,1 155,6 91,6 

ARKADIA 70,5 79,1 16,4 31,5 75,6 67,0 160,2 105,3 

ARTEMISIA 92,7 103,0 16,5 33,4 75,3 68,2 123,2 94,0 

ELATI 114,7 149,9 22,7 33,5 82,7 81,3 132,0 75,3 

LAGANA 76,4 78,7 23,6 26,2 65,3 62,8 151,7 95,7 

ARGOSTOLI 78,8 80,5 22,2 32,2 73,7 65,0 151,6 141,0 

ELEIO-PRONO 148,9 158,1 19,3 31,7 84,2 75,1 111,5 67,6 

ERISOS 171,8 161,4 18,1 37,3 80,4 77,6 91,9 79,6 

ITHAKI 161,3 177,0 19,7 32,6 74,6 73,7 94,6 67,4 

LEIVATHO 104,4 103,5 19,9 29,6 76,0 69,7 112,2 70,2 

PALIKI 111,7 130,0 19,5 35,3 84,3 81,1 106,2 90,1 

PILAREO 128,8 131,3 19,8 34,9 82,6 80,4 91,7 76,0 

SAMI 153,7 169,6 20,7 37,0 84,3 88,6 89,5 75,0 

OMALA 98,6 125,6 18,3 28,7 74,9 85,8 106,3 102,3 

LEFKADA 89,6 89,7 19,2 33,5 73,1 67,5 115,9 101,9 

APOLLONIA 189,9 237,7 20,9 39,3 101,6 95,8 73,5 69,6 

ELLOMENO 115,3 129,7 19,8 31,5 76,5 72,6 108,9 87,2 

KARYAS 234,0 253,5 21,7 42,2 103,6 106,4 99,3 68,6 

MEGANISI 300,8 366,7 20,1 31,9 100,0 88,9 50,6 57,4 

SFAKIOTA 175,1 210,9 20,0 39,6 109,7 83,1 97,6 100,6 

KALAMOS 279,0 322,9 17,9 32,9 85,5 69,3 55,3 74,0 

KASTOS 254,5 371,4 14,3 34,6 78,0 70,2 61,1 83,3 

VILIA 138,2 186,0 18,6 24,0 59,6 83,0 114,5 54,4 

MEGARA 54,6 71,5 15,8 24,0 64,2 60,4 162,4 136,9 

 

 


