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Περίληψη 
 Ο σκοπός της ∆ράσης Β1 υπήρξε η συλλογή και επικαιροποίηση των 

υπαρχόντων πληροφοριών σχετικά µε τις περιοχές του δικτύου Natura 2000 στην 

Κρήτη δηµιουργώντας ένα πλαίσιο που θα συνδέει την οικολογία µε την οικονοµία 

των περιοχών αυτών. Η σύνδεση αυτή αποσκοπεί να τροφοδοτήσει τις ∆ράσεις 

ενηµέρωσης (C1-C21) και τα σεµινάρια επιµόρφωσης (D1). 

Τα βήµατα που ακολουθήθηκαν για την εφαρµογή της ∆ράσης Β1 ήταν τα 

ακόλουθα: 

� Ανασκόπηση του θεσµικού καθεστώτος για την προστασία της φύσης στην 

Ελλάδα 

� Περιγραφή των ∆ηµόσιων Υπηρεσιών και του ρόλου που αυτές έχουν στη 

προστασία, διαχείριση και ανάπτυξη των περιοχών Natura 

� Σύνταξη ενός καταλόγου και βάσης δεδοµένων και πληροφοριών που θα 

µπορεί να χρησιµοποιηθεί από έρευνες και µελέτες που αφορούν τις 

υπηρεσίες των οικοσυστηµάτων  

� Περιγραφή και εφαρµογή ενός µεθοδολογικού πλαισίου που θα συνδέει την 

οικολογία µε κοινο-οικονοµικούς δείκτες για τις περιοχές Natura της Κρήτης 

� Παραγωγή πληροφοριών υπό τη µορφή χαρτών και γραφηµάτων  

� Περιγραφή των πιο σηµαντικών υπηρεσιών που προσφέρουν τα 

οικοσυστήµατα στην µεγαλύτερη, ορεινή περιοχή του δικτύου στην Κρήτη – 

τον Εθνικό ∆ρυµό Σαµαριάς 

Μια πλατφόρµα ΣΓΠ (GIS) χρησιµοποιήθηκε ως ο πυρήνας ενός Μηχανισµού 

Ενεργής Πληροφόρησης δεδοµένων και πληροφοριών για τις Υπηρεσίες των 

Οικοσυστηµάτων (ES-CHM). Η βάση δεδοµένων συµπεριλαµβάνει µεταξύ άλλων: 1) 

Χάρτες Κάλυψης Γής, 2) χάρτες γεωικανότητας (εδαφολογικές, γεωλογικές 

φυσιογραφικές κ.α. πληροφορίες), 3) χάρτες µε τη χωρική κατανοµή ειδών και των 

οικοτόπων του άρθρου 17 της οδηγίας για τους οικοτόπους τηε ΕΕ (Habitats 

directive, 4) χάρτης των οικοσυστηµάτων της Κρήτης σε 2 κλίµακες (MAES), 

5)σύγχρονες (2016) δορυφορικές εικόνες µεσαίας ευκρίνειας (5µετρων) για την 

παρακολούθηση της βλάστησης, 6) οι διοικητικές διαιρέσεις τις Κρήτης καθώς και 

άλλοι θεµατικοί χάρτες (οδικό δίκτυο, δρόµοι κτλ). Στα µη γεωγραφικά δεδοµένα του 

ES-CHM συµπεριλήφθηκα τα πιο πρόσφατα διαθέσιµα (2010) στατιστικά δεδοµένα 
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της ΕΛΣΤΑΤ για την αγροτική παραγωγή της Κρήτης και δεδοµένα πληθυσµιακά και 

στατιστικά για την απασχόληση σε επίπεδο Τοπική Κοινότητας (ΤΚ).  

Τα στατιστικά στοιχεία της ΕΛΣΤΑΤ, στα πλαίσια της ανάλυσης εντός του 

µηχανισµού ES-CHM «γεωγραφικοποιήθηκαν» δίνοντας την δυνατότητα σύγκρισης 

των ΤΚ µέσα ή κοντά στις περιοχές Natura της Κρήτης µε το σύνολο της Κρήτης. Η 

επεξεργασία των δεδοµένων αυτών οδήγησε στην επιλογή 24 δεικτών Υπηρεσιών 

των Οικοσυστηµάτων που προχέονται από την αγροτική παραγωγή. Η ανάλυση 

έδωσε µια εικόνα του ποσοστού των υπηρεσιών αυτών που παράγονται στις περιοχές 

εντός ή κοντά στις περιοχές Natura της Κρήτης επί του συνόλου της περιφέρειας. Το 

ίδιο έγινε και µε 6 δείκτες που αφορούν στον πληθυσµό και την απασχόληση.  

Η ανάλυση αυτή σε ΣΓΠ (GIS) οδήγησε στην δηµιουργία 31 χαρτών που 

αφορούν στη «γεωγραφία της πρωτογενούς παραγωγής στην Κρήτη» (24), στον 

πληθυσµό (2), στην απασχόληση (4) και ένα χάρτη που αφορά τα οικοσυστήµατα στη 

Κρήτη. 

Τα αποτελέσµατα καταδεικνύουν αυξηµένη αγροτική παραγωγή εντός ή κοντά 

στις περιοχές Natura. Ξεχωρίζει η παραγωγή κτηνοτροφικών προϊόντων. 

Χαρακτηριστικό είναι ότι ενώ µόλις το 7% του πληθυσµού της Κρήτης κατοικεί σε 

περιοχές Natura, η παραγωγή π.χ. µελισσοκοµικών προϊόντων σ’ αυτές, αγγίζει το 

70%. Τα ίδια ποσοστά εµφανίζονται και στην παραγωγή γαλακτοκοµικών και 

τυροκοµικών προϊόντων , ενώ η παραγωγή αιγοπρόβειου κρέατος κυµαίνεται µεταξύ 

62 και 66%.  

Σε ότι αφορά την απασχόληση το 63% του πληθυσµού στις περιοχές εντός ή 

κοντά στις περιοχές Natura είναι ανενεργός έναντι 56% στις υπόλοιπες. Το 35,7% του 

ενεργού πληθυσµού εντός ή κοντά σε περιοχές Natura εργάζεται στον πρωτογενή 

τοµέα σε αντίθεση µε το 10,8% στις υπόλοιπες περιοχές. 

Σε ότι αφορά στην πιλοτική µελέτης της ∆ράσης Β1 επιλέχθηκε η περιοχή του 

Εθνικού ∆ρυµού Σαµαριάς καθώς είναι η µεγαλύτερη και σηµαντικότερη περιοχή του 

δικτύου Natura από πλευράς διακρίσεων για το φυσικό περιβάλλον αλλά και  

υπηρεσιών των οικοσυστηµάτων. ∆υο από τις υπηρεσίες αυτές είναι ιδιαίτερα 

σηµαντικές και αναλύθηκαν περεταίρω: α) ο ρόλος των Λευκών Ορέων ως 

υδατοσυλλέκτης που τροφοδοτεί µε νερό τα ποτάµια, τις πηγές και τους υπόγειους 

υδροφόρους της ∆υτικής Κρήτης και β) η προσέλκυση πλήθους επισκεπτών από όλο 

τον κόσµο οι όποιοι ενισχύουν καθοριστικά την οικονοµία της περιοχής. 
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Τα δεδοµένα του ES-CHM που αφορούν στην περιοχή της πιλοτικής µελέτης 

αναλύθηκαν περαιτέρω έτσι ώστε να ποσοτικοποιηθούν οι παραπάνω υπηρεσίες που 

προσφέρει το οικοσύστηµα των Λευκών Ορέων στην ευρύτερη περιοχή. Από την 

ανάλυση αυτή προκύπτει ότι τα Λευκά Όρη τροφοδοτούν τους ποταµούς της δυτικής 

Κρήτης, τα µεγαλύτερα συστήµατα πηγών και τους υπόγειους υδροφορείς του νοµού 

Χανίων καθιστώντας τους πλεονασµατικούς.  

Σε ότι αφορά την επισκεψιµότητα του φαραγγιού της Σαµαριάς από έρευνα που 

είχε γίνει στην περιοχή για το έτος 2013 εκτιµάται ότι οι επισκέπτες που έρχονται 

εξαιτίας του φαραγγιού στην περιοχή προσφέρουν γύρω στα 3.425.000 € στην τοπική 

οικονοµία και 5.800.000 € για το σύνολο του νοµού ενώ µε χρήση πολλαπλασιαστή 

της οικονοµικής δραστηριότητας το ποσό ανέρχεται σε 6.550.000 € και  11.100.000€ 

αντίστοιχα – µόνο λόγω της επίσκεψης στον Εθνικό ∆ρυµό. 
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1 Introduction – aim and objectives 

The overall aim of action B1 is to update existing information focusing on 

establishing a framework that links ecology and economy in Natura 2000 (N2k) sites 

of Crete. This link will serve as input to the communication campaign (C1-C21) and 

training seminars (D1). 

In order to achieve this aim the following objectives were set: 

� review the legal framework for the protection of Nature in Greece 

� describe the public authorities and administrative structures and their role in 

protection, management and development the areas of N2k network 

� present a list of data and information useful for any study for the assessment of 

ecosystem services in national and regional scale 

� collect and review all data and information for the state of ecosystems services 

in Crete  

� propose a platform to store, combine and analyse data and information for 

Natura 2000 sites of Crete (Clearing House Mechanism-GIS database) 

� describe a conceptual framework and implement a protocol to link ecology 

with socio-economic factors, 

� present examples of services that the ecosystems of Natura 2000 sites provide 

in Crete 

� produce information (e.g. maps, graphs),  

� describe and present the most relevant ecosystems services for a case study 

site in Crete  
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2 Legal status, management and nature conservation in 
Natura 2000 network of Greece 

In the following sections an attempt is made to describe briefly the legal status 

pertaining the protection of nature and the Natura 2000 (N2k) network sites in Greece.  

Reference is made to the legislative acts for nature conservation, the role of public 

services in N2k sites and the administrative structures involved in management of 

Protected Areas and implementation of Natura 2000 network in Greece.  

2.1 Nature conservation measures and initiatives in  Greece 

The first measures for Greek nature conservation started in 1937, with the 

designation of the first two national parks. The first actions for nature conservation 

banned all kinds of human activities; however, the measures were gradually 

broadened by associating nature conservation with the sustainable use of natural 

resources.   

The Greek protected area system was established in a rather opportunistic and 

ad hoc basis in the following years. At present time 5 statutory categories have been 

defined (National Park, Marine Park, Aesthetic Forest, Protected Natural Monument 

and Ramsar Sites), and 1.83% of the landmass has been designated as protected.  

In 1992, the shift towards a more integrative approach in environmental 

management started taking place, and the EU initiated the “NATURA 2000 Network” 

(Habitat Directive 92/43) which includes representative examples of European natural 

ecosystems. The main aim of the Directive is to promote the maintenance or 

restoration of biodiversity, taking account of economic, social, cultural and regional 

requirements. The natural habitat types and the species are listed in Annexes I and II 

of the Directive. The backbone for the conservation and protection of the natural 

environment is the creation of the European ecological network of protected sites 

"NATURA 2000". The network will be under a special management committee 

consisting of representatives of the member states. 

The Directive 92/43/EC on the Conservation of Natural Habitats and Wild 

Fauna and Flora was transposed in the Greek legal framework by the Joint Ministerial 

Decision 33318/3028/98 (GG 1289/B/98). The EC Directive 79/409 on the 

Conservation of Wild Birds was transposed in the Greek legal framework by the Joint 
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Ministerial Decision 414985/1985 (GG 757/B/85) “Management Measures for the 

Wild Avifauna”. Directives 92/24/EC, 91/244/EC and 97/49/EC were then transposed 

in the Greek legal framework by Joint Ministerial Decision 294283/1988 

“Management Measures for the Wild Avifauna”.  

In 1998, pursuant to the regulations of article 5 of the Joint Ministerial Decision 

33318/3028/1998, a commission “NATURA 2000” was established by MD 

135286/5447/2002 (GG 1589/B/02).  

Law 3937/2011 replaced law 1650/1986 and constitutes currently the main legal 

framework for the management of Natura 2000 sites. The law integrates the areas 

Natura 2000 in the National system of protected areas thanks to their designation as 

"Habitats and Species Protection Areas". The areas are then distinguished in SAC 

(Special Area of Conservation) and SPA (Special Protection Areas), and in both cases 

they are subject to management. 

The main governance instrument for biodiversity conservation is Law 

2204/1994, which implement the Convention on Biodiversity Conservation. Article 

24 of the Greek Constitution defines environmental protection as a responsibility of 

the State which is responsible for the adoption of precautionary and management 

measures. 

Law 1650/1986 is the backbone of the Greek legislative framework on 

environmental protection. However, this law has been criticised for its vagueness and 

poor implementation (Apostolopoulou and Pantis, 2009). Another important law for 

biodiversity conservation is the Greek Forest Law (Forest Code Law 86/1969 Law 

996/1971 and Law 998/1979 as modified following Law 3028/2002). For what 

concern the implementation of the Habitats Directive 92/43/EC  it is important to 

mention the Common Ministerial Decision (CMD, 33318/3028/1998), which was 

recently modified with the Common Ministerial Decision (CMD 14849/853/E103 

ΦΕΚ Β’ 645 11.4.2008) in order to establish a system for the protection of priority 

habitats and the NATURA 2000 network. The Common Ministerial Decision (CMD 

14849/853/E103 ΦΕΚ Β’ 645 11.4.2008) reinforces the previous Common Ministerial 

Decision (CMD 414985/1985) which transposed the Directive 79/409/EC into the 

Greek legislative framework. Newer legislation based on EC Directives should be 

considered supplementary to earlier national laws and presidential decrees (including 

the Presidential Decree 80/1990 on the protection of plant genetic resources of the 

country; the Presidential Decree 67/1981 on the protection of natural flora and wild 
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fauna; the law 1469/1950 on historical sites and sites of special natural beauty; the 

Presidential Decree 996/1971 on  national parks, aesthetic forests and natural 

monuments and the Law 2637/98 on wildlife  reserves).  

From 1986 until October 2009, the Ministry for the Environment, Physical 

Planning and Public Works (MEPPW) and the Ministry of Agricultural Development 

and Foods (MADF) were principally responsible for nature conservation. The latter’s 

authority bestowed through the existence of forest legislation (L.D 86/1969 and L.D. 

996/1971).  Law 1650/86 introduces into the Greek Legislative framework the 

obligation to carry on a specific environmental study for development projects and 

activities. Since the implementation of the Habitats Directive in 1998 which was 

linked to the establishment of NATURA 2000 sites with law 1650/86, the MEPPW 

was granted with legislative and planning powers for biodiversity conservation. Yet, 

powers to undertake the special environmental studies, which lead to protected area 

constitution, have been granted to all levels of government, and can be undertaken 

even by municipalities at local level. As of Law 2742/99, management authorities 

have been assigned the responsibility of planning, monitoring and scientific research 

in protected areas, as autonomous legal institutions accountable directly to the 

MEPPW. However, Managing Authorities were not granted with enforcement 

powers. 

The regulation of hunting, fishing, logging and law enforcement remains linked 

to the forest directorates which are accountable to the regional authorities. Planning 

and Legislative Responsibilities regarding issues of sustainable use of biodiversity 

and genetic resources lie also with the MADT. Since October 2009, the National 

Forest Directorate has been moved to the new Ministry of Environment Energy and 

Climate Change. At present, Environment and Forestry still consist of two different 

Departments and at lower regional and prefectural levels, they remain distinct entities.  

The Ministry of Shipping and Island Policy, through the Regional authorities, 

hold the responsibility of surveillance and enforcement including emergency planning 

implementation regarding coastal zones and sea. The Ministry of Foreign Affairs has 

the responsibility of monitoring and reporting implementation progress of 

international conventions and agreements. However, the responsibility of 

implementation and enforcement of environmental legislation lies solely to the 

Regional and Prefecture Authorities which are governed by the Ministry of Interior. 

Moreover, although spatial planning and building control legislation development is 
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undertaken primarily by the MEPPW, planning and building control enforcement lies 

solely in the hands of the Regional Authorities, with MEPPW having no powers of 

intervention regarding the implementation and enforcement of the legislation. 

2.2 Governance of Natura 2000 sites 

The directive 92/43/EEC (Habitat) imposes on the state the responsibility for 

making an appropriate assessment of any plan and/or programme likely to cause a 

significant effect on the conservation objectives of the site which has or will be 

designated in future. To accomplish this goal the directive stresses the need to develop 

plans and monitor them in order to achieve the goals of the directive. Article 10 

specifically prescribes that Member States shall develop management plans in order 

to improve the ecological coherence of the Natura 2000 network and subsequently 

monitor them to assess their effectiveness.  

With regard to participation the Habitat Directive pays special attention to the 

principle of sustainable governance. Governance is defined as: “the interactions 

among structures, processes and traditions that determine how power is exercised, 

how decisions are taken, and how citizens or other stakeholders have their say” 

(Graham, 2003). For the above mentioned reasons, the Natura 2000 network should 

be based on a policy of contracts concluded with all the local partners: elected 

representatives, land owners, managers, because their support is seen as the best 

guarantee of long-term success of the network (Lopez and Correas, 2003). The 

importance of strategic participation in the management of Natura 2000 sites is 

highlighted in different points of the Directive:  

• The importance to defend from degradation or destruction, to maintain 

or restore in state of conservation the sites of communitarian importance 

(art 2 and 4).  

• For special areas of conservation, the Member States shall establish the 

necessary conservation measures involving, if necessary, appropriate 

management plans specifically designed for the sites or integrated into 

other development plans, and appropriate statutory, administrative or 

contractual measures which correspond to the ecological requirements of 

the natural habitat and the species present on the sites (art 6). 
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• Member states, in order to accomplish the purpose of the directive shall 

consider in their land use planning and development policies the 

management of landscape features which are of major importance for 

fauna and flora such as linear and continuous structures or traditional 

systems for marking field boundaries (art 10). 

• The states shall report the implementation measures taken and 

encourages scientific research and exchange the information between 

countries. 

However, the adoption of a strict scientific approach in the designation of the 

sites has been one of the main problems in the implementation of the Directive. For 

instance in France, the implementation of the Habitat Directive has occurred in two 

phases. In the first phase the adoption of a “strictly” scientific approach for the 

designation of the sites has resulted in several conflicts with landowners as well as 

with the agriculture and forestry sectors. For this reason, all the processes for the 

implementation of the Directive have been stopped and re-launched. In the second 

phase, characterized by a higher degree of participation, the different parties have 

been able to discuss and find solutions for the identification of the sites and the 

development of a common structure for the identification of the objectives of nature 

conservation policies (Alphandéry and Fortier, 2001). 

Also in Greece the designation of the Natura 2000 network has followed the 

typical top-down, expert-based and protectionist approach, thus neglecting to inform 

local community about the establishment of the Natura network as well as its costs 

and benefits (Apostopoulou et al 2012, Raushmayer et al 2009). Indeed, there is still a 

major gap in the adoption of fair, effective and meaningful participation both 

regarding stakeholders and local communities (Apostopoulou et al 2012). 

2.3 Implementation of Natura 2000 network in Greece  

At present time the Greek National List includes 241 Sites of Community 

Importance (SCI) according to EU Directive 92/43 and 202 Special Protected Areas 

(SPA) according to EU Directive 79/409, while 24 areas are both SCI and SPA. The 

area of SCI is 2807512 ha, corresponding to 16.3% of the terrestrial area of the 

country and 5.7% of its territorial waters. The area of SPA corresponds to 2952476 ha 

corresponding to 21.1% of the terrestrial area and 1.4 of the territorial waters. The 
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total surface of the Greek Natura 2000 network corresponds to 4.5% of the European 

ecological network. 

 

Figure 1. Natura 2000 Network Viewer showing Greek sites of N2k network (source 
EEA). 

Greece hosts 91 habitats of (82 terrestrial and 9 marine) of Annex I of the 

Directive 92/43/EC. Among these habitats 19 are considered priority terrestrial 

habitats and two priority marine habitats. Furthermore, 112 flora and fauna species of 

Annex II, IV and V of Directive 92/43/EC are hosted. Of the total 442 bird species 

recorded in Greece 147 are included in the EC Directive 79/409. 

The implementation of management measures and the assessment of the 

conservation status of the Greek Natura 2000 network is characterized by serious 

delayed. For instance, the process of identification of the Prioritised Action 

Framework (PAF), under article 8 of Directive 92/43/EEC has been carried out with 

considerably delayed. It is important to note that the PAF is a prerequisite for the 

recording and prioritisation of the conservation needs of Natura 2000 sites in each 

member state, in order to better allocate the available funds under the programming 

period 2014-2020. 
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Table 1. The Greek Natura 2000 network 
Number of sites Area % of territory covered by SCI 

16.3% of the terrestrial area 
Sites of Community 
importance (SCI) 241 

28076 Km2 
2807512 ha 5.7% of its territorial waters 

Number of sites Area % of territory covered by SCI 
21.1% of the terrestrial area 

Special Protected Areas 
(SPA) 202 

29534 Km2 
2952476ha 1.4 of its territorial waters 

 

Furthermore, due to various legislative initiatives the application of the 

precautionary principle and the requirement for appropriate assessment of plans and 

projects and a number of conservation safeguards that applied to Natura 2000 areas 

are undermined or abolished.  

As a matter of fact in the last years have been issued several circulars which 

state that the extension of environmental permits within SCIs and SPAs can be 

approved without due assessment of the site’s conservation status or the impacts of 

the plan or project and the possible need for adjustment of the permit to new data. 

Furthermore, the integrity of the sites is compromised by the possibility for the project 

operator to get an extension of the permit based on submission of a solemn 

declaration that no change has occurred or that changes have occurred but remain 

compatible with the provisions that apply to the area. For instance, ski resort 

operating within Natura 2000 sites, can renew their operation based on a mere 

“acknowledgement of submission of studies”. 

In 2013 the Ministry of Environment launched a consultation process for the 

development of a new framework for the operation of the National Protected Areas 

System. During the process very little progress regarding the designation of new 

protected areas occurred. On the other hand, many initiatives for undermining or 

circumventing specific regulations in national parks, Natura 2000 sites and wildlife 

refuges, in order to allow for the siting of major construction investments were made. 

For instance, in August 2014 the Ministry of Environment declassified part of the 

Natura 2000 site of Korinos lagoon (part of the protected area “Alykes Kitrous”) from 

the “wildlife refuge” protection status. This decision was taken in order to allow a 

major housing construction plan. The European Commission sent to the Greek 

authorities a letter of concern on the case. In another case, the authorization of the 

construction of a holiday village in one of the most significant nesting habitats for the 

Loggerhead Sea Turtle (Caretta caretta) in the Natura 2000 area of Kyparissiakos Bay 

brought Greece to the European Court of Justice. 
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3 Ecosystem Services, categories and classification  

Ecosystem services (ES) are the natural functions and processes of ecosystems 

that are of value to humans (Haines-Young and Potschin, 2014). By definition, 

therefore, ES are an anthropocentric concept: humans are the focus of ES. This means 

that it is essential to acknowledge the social, economic and ecological systems within 

which individuals and human societies are embedded, in order to fully apply the 

concept of ES. Nonetheless, ES and the way the concept is sometimes applied (e.g. 

monetarisation of nature) are still viewed with caution by many, especially those who 

see it as a threat to the traditional conservation goals of maximising biodiversity. 

Even now, more than a decade after the publication of the Millennium 

Ecosystem Assessment (MA 2005), which catalysed the field, there is surprisingly 

little empirical data that bring together social, economic and ecological thinking about 

ecosystems, and much of the theory is similarly embryonic (Woodward and Bohan, 

2015).  

The Millennium Ecosystem Assessment defined ecosystem services simply as 

‘the benefits people obtain from ecosystems’(MA, 2005) and identified four main 

types of services: 

 Provisioning services are the products obtained from ecosystems such as food, 

fresh water, wood, fiber, genetic resources and medicines. 

Regulating services are defined as the benefits obtained from the regulation of 

ecosystem processes such as climate regulation, natural hazard regulation, water 

purification and waste management, pollination or pest control. 

Cultural services include non-material benefits that people obtain from 

ecosystems such as spiritual enrichment, intellectual development, recreation and 

aesthetic values. 

Supporting services which are necessary for the production of other ecosystem 

services. 

The classification of ecosystem services is challenging both conceptually and 

technically (Sokal, 1974). It is also urgently needed to facilitate the applications of the 

ideas in decision making (both Policy and management) and (to some extent) in 

research. 
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The design of any classification system is technically challenging because (apart 

from the lack of common definitions) there are a range of purposes or applications 

that have to be considered which have different requirements in terms of the levels of 

thematic and spatial resolution needed. Moreover, different disciplinary groups bring 

different concepts and framings to the table, so that convergence of terminology (and 

any agreed classification) is difficult (Haines-Young and Potschin, 2014). 

It was noted that many groups and organisations were working on aspects of 

ecosystem services and that while the classification used in the Millennium 

Ecosystem Assessment (MA, 2005) was widely employed and acknowledged, there 

were also differences emerging in the way services were grouped and named (Haines-

Young and Potschin, 2011). For example, while the classification proposed for the 

study on The Economics of Ecosystems and Biodiversity (TEEB) used the familiar 

provisioning, regulating and cultural groups, a new category ‘habitat services’ was 

introduced. Elsewhere in the literature other typologies were being debated (e.g. 

Wallace 2008; Costanza, 2008; Fisher and Turner, 2008) and it was suggested that 

multiple classifications are perhaps necessary to take account of spatial relationships 

between the source of the service and the beneficiaries, and the degree to which users 

can be excluded or can complete for the service. Subsequently, national studies, 

intended as ‘sub-global assessments’ that follow the MA approach, have used 

classification frameworks that diverge from the original schema. 

3.1 Common International Classification of Ecosyste m Services 
(CICES v. 4.3) 

The Common International Classification of Ecosystem Services (CICES) 

developed from the work on environmental accounting undertaken by the European 

Environment Agency (EEA). It supports their contribution to the revision of the 

System of Environmental-Economic Accounting (SEEA) which is currently being led 

by the United Nations Statistical Division (UNSD). 

CICES builds on the existing classifications (MA, TEEB) but focuses on the 

ecosystem service dimension. In the CICES system services are either provided by 

living organisms (biota) or by a combination of living organisms and abiotic 

processes. 

Since the original proposal interest in CICES has grown. It has now become 

clear that in addition to the need for standardization in the context of environmental 
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accounting, work on mapping and valuing ecosystem services and ecosystems 

assessments more generally would benefit from more systematic approaches to 

naming and describing ecosystem services. For example, experts involved with the 

‘Mapping and assessment of ecosystems and their services’ (MAES) which forms part 

of the European Union’s Biodiversity 2020 Strategy, have also made comments on 

the structure of CICES and suggested some additions. The EEA also consider that 

CICES may assist in their future work on ecosystem services. 

As a result of consultations with members of the different user communities an 

updated version of CICES  has now been developed and is actively being tested. The 

latest version of CICES (v4.3) is presented in Table 2.
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Table 2. CICES for ecosystem service mapping and assessment 

Section Division Group Class Class type Examples 
This column 
lists the three 
main 
categories of 
ecosystem 
services 

This column divides 
section categories 
into main types of 
output or process. 

The group level splits 
division categories by 
biological, physical or 
cultural type or 
process. 

The group level splits division 
categories by biological, physical or 
cultural type or process. 

Class types break the class categories 
into further individual entities and 
suggest ways of measuring the 
associated ecosystem service output. 

 

Cultivated crops Crops by amount, type Cereals (e.g. wheat, rye, barely), vegetables, fruits etc. 

Reared animals and their outputs Animals, products by amount, type 
Meat, dairy products (milk, cheese, yoghurt), honey 
etc. 

Wild plants, algae and their outputs Plants, algae by amount, type 
Wild berries, fruits, mushrooms, water cress, 
Salicornia (saltwort or samphire); seaweed (e.g. 
Palmaria palmata = dulse, dillisk) for food 

Wild animals and their outputs Animals by amount, type 

Game, freshwater fish (trout, eel etc.),  
marine fish (plaice, sea bass etc.) and  
shellfish (i.e. crustaceans, molluscs), as  
well as equinoderms or honey  
harvested from wild populations;  
Includes commercial and subsistence  
fishing and hunting for food 

Plants and algae from in-situ 
aquaculture  

Plants, algae by amount, type In-situ seaweed farming 

Biomass 

Animals from in-situ aquaculture Animals by amount, type 

In-situ farming of freshwater (e.g.  
trout) and marine fish (e.g. salmon,  
tuna) also in floating cages; shellfish  
aquaculture (e.g. oysters or  
crustaceans) in e.g. poles 

Provisioning Nutrition 

Water Surface water for drinking By amount, type Collected precipitation, abstracted surface water from 
rivers, lakes and other open water bodies for drinking 
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Ground water for drinking 
Freshwater abstracted from (non-fossil) groundwater 
or via ground water desalination for drinking 

Fibres and other materials from plants, 
algae and animals for direct use or 
processing 

Fibres, wood, timber, flowers, skin, bones, sponges 
and other products, which are not further processed; 
material for production e.g. industrial products such as 
cellulose for paper, cotton for clothes, packaging 
material; chemicals extracted or synthesised from 
algae, plants and animals such as turpentine, rubber, 
flax, oil, wax, resin, soap (from bones), natural 
remedies and medicines (e.g. chondritin from sharks), 
dyes and colours, ambergris (from sperm whales used 
in perfumes); Includes consumptive ornamental uses 

Materials from plants, algae and 
animals for agricultural use 

Plant, algae and animal material (e.g. grass) for fodder 
and fertilizer in agriculture and aquaculture; 

Biomass 

Genetic materials from all biota 

Material by amount, type, use, media 
(land, soil, freshwater, marine) 

Genetic material (DNA) from wild plants, algae and 
animals for biochemical industrial and pharmaceutical 
processes e.g. medicines, fermentation, detoxification; 
bio-prospecting activities e.g. wild species used in 
breeding programmes etc. 

Surface water for non-drinking 
purposes 

Collected precipitation, abstracted surface water from 
rivers, lakes and other open water bodies for domestic 
use (washing, cleaning and other non-drinking use), 
irrigation, livestock consumption, industrial use 
(consumption and cooling) etc. 

Materials 

Water 

Ground water for non-drinking 
purposes 

By amount, type and use 
Freshwater abstracted from (non-fossil) groundwater 
layers or via ground water desalination for domestic 
use (washing, cleaning and other non-drinking use), 
irrigation, livestock consumption, industrial use 
(consumption and cooling) etc. 

Energy Biomass-based energy 
sources 

Plant-based resources By amount, type, source 
Wood fuel, straw, energy plants, crops and algae for 
burning and energy  
production 
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Mechanical energy Animal-based resources By amount, type, source 
Physical labour provided by animals (horses, 
elephants etc.) 

Bio-remediation by micro-organisms, 
algae, plants, and animals 

By amount, type, use, media (land, 
soil, freshwater, marine) 

Bio-chemical detoxification / decomposition / 
mineralisation in land / soil, freshwater and marine 
systems including sediments; decomposition / 
detoxification of waste and toxic materials e.g. waste 
water cleaning, degrading oil spills by marine 
bacteria, (phyto)degradation, (rhizo)degradation etc. 

Mediation by biota 
Bio-chemical detoxification / 
decomposition / mineralisation in land / 
soil, freshwater and marine systems 
including sediments; decomposition / 
detoxification of waste and toxic 
materials e.g. waste water cleaning, 
degrading oil spills by marine bacteria, 
(phyto)degradation, (rhizo)degradation 
etc. 

By amount, type, use, media (land, 
soil, freshwater, marine) 

Biological filtration / sequestration / storage / 
accumulation of pollutants in land / soil, freshwater 
and marine biota, adsorption and binding of heavy 
metals and organic compounds in biota 

Filtration/ 
sequestration/ 
storage/accumulation by ecosystems 

Bio-physicochemical filtration / sequestration / 
storage / accumulation of pollutants in land / soil, 
freshwater and marine ecosystems, including 
sediments; adsorption and binding of heavy metals 
and organic compounds in ecosystems (combination 
of biotic and abiotic factors) 

Dilution by atmosphere, freshwater and 
marine ecosystems 

Bio-physico-chemical dilution of gases, fluids and 
solid waste, wastewater in atmosphere, lakes, rivers, 
sea and sediments 

Regulation 
& 
Maintenance 

Mediation of waste, 
toxics and other 
nuisances 

Mediation by 
ecosystems 

Mediation of smell/noise/visual impacts 

By amount, type, use, media (land, 
soil, freshwater, marine) 

Visual screening of transport corridors e.g. by trees; 
Green infrastructure to reduce noise and smells 
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Mass stabilisation and control of 
erosion rates 

Erosion / landslide / gravity flow protection; 
vegetation cover protecting/stabilising terrestrial, 
coastal and marine ecosystems, coastal wetlands, 
dunes; vegetation on slopes also preventing 
avalanches (snow, rock), erosion protection of coasts 
and sediments by mangroves, sea grass, macroalgae, 
etc. 

Mass flows 

Buffering and attenuation of mass 
flows 

By reduction in risk, area protected 

Transport and storage of sediment by  
rivers, lakes, sea 

Hydrological cycle and water flow 
maintenance  

By depth/volumes 

Capacity of maintaining baseline flows for water 
supply and discharge; e.g. fostering groundwater; 
recharge by appropriate land coverage that captures 
effective rainfall; includes drought and water scarcity 
aspects. Liquid flows 

Flood protection By reduction in risk, area protected 

Flood protection by appropriate land coverage; coastal 
flood prevention by mangroves, sea grass, 
macroalgae, etc. (supplementary to coastal protection 
by wetlands, dunes) 

Storm protection By reduction in risk, area protected 
Natural or planted vegetation that serves as shelter 
belts 

Mediation of flows 

Gaseous / air flows 
Ventilation and transpiration By change in temperature/humidity 

Natural or planted vegetation that enables air 
ventilation 

Pollination and seed dispersal By amount and source 
Pollination by bees and other insects; seed dispersal 
by insects, birds and other animals Lifecycle 

maintenance, habitat 
and gene pool 
protection 

Maintaining nursery populations and 
habitats 

By amount and source 
Habitats for plant and animal nursery and 
reproduction e.g. seagrasses, microstructures of rivers 
etc. 

Pest control 
Pest and disease control including invasive alien 
species 

Maintenance of 
physical, chemical, 
biological conditions 

Pest and disease 
control 

Disease control 

By reduction in incidence, risk, area 
protected In cultivated and natural ecosystems and human 

populations 
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Weathering processes 

Maintenance of bio-geochemical conditions of soils 
including fertility, nutrient storage, or soil structure; 
includes biological, chemical, physical weathering and 
pedogenesis Soil formation and 

composition 

Decomposition and fixing processes  

By amount/concentration and source 
Maintenance of bio-geochemical conditions of soils 
by decomposition / mineralisation of dead organic 
material, nitrification, denitrification etc.), N-fixing 
and other bio-geochemical processes; 

Chemical condition of freshwaters  

Maintenance / buffering of chemical composition of 
freshwater column and sediment to ensure favourable 
living conditions for biota e.g. by denitrification, re-
mobilisation/re-mineralisation of phosphorous, etc. 

Water conditions 

Chemical condition of salt waters 

By amount/concentration and source 
Maintenance / buffering of chemical composition of 
seawater column and sediment to ensure favourable 
living conditions for biota e.g. by denitrification, re-
mobilisation/re-mineralisation of phosphorous, etc. 

Global climate regulation by reduction 
of greenhouse gas concentrations 

Global climate regulation by greenhouse gas/carbon 
sequestration by terrestrial ecosystems, water columns 
and sediments and their biota; transport of carbon into 
oceans (DOCs) etc. 

Atmospheric 
composition and 
climate regulation 

Micro and regional climate regulation  

By amount, concentration or climatic 
parameter 

Modifying temperature, humidity, wind fields; 
maintenance of rural and urban climate and air quality 
and regional precipitation / temperature patterns 

Experiential use of plants, animals and 
land-/seascapes in different 
environmental settings 

In-situ whale and bird watching,  
snorkelling, diving etc. 

Physical and 
experiential 
interactions Physical use of land-/seascapes in 

different environmental settings 

By visits/use data, plants, animals, 
ecosystem type 

Walking, hiking, climbing, boating, leisure fishing 
(angling) and leisure hunting 

Scientific 
Subject matter for research both on location and via 
other media 

Cultural  
Physical and 
intellectual 
interactions with 
biota, ecosystems, 
and land- /seascapes 
[environmental 
settings] Intellectual and 

representational 
interactions 

Educational 

By use/citation, plants, animals, 
ecosystem type 

Subject matter of education both on location and via 
other media 



 26 

Heritage, cultural 
Historic records, cultural heritage e.g. preserved in 
water bodies and soils 

Entertainment 
Ex-situ viewing/experience of natural world through 
different media 

Aesthetic Sense of place, artistic representations of nature 

Symbolic 
Emblematic plants and animals e.g. national symbols 
such as American eagle, British rose, Welsh daffodil 

Spiritual and/or 
emblematic 

Sacred and/or religious 
By use, plants, animals, ecosystem type Spiritual, ritual identity e.g. 'dream paths' of native 

Australians, holy places; sacred plants and animals 
and their parts 

Existence 
Enjoyment provided by wild species, wilderness, 
ecosystems, land- /seascapes 

Spiritual, symbolic 
and other 
interactions with 
biota, ecosystems, 
and land- /seascapes 
[environmental 
settings] Other cultural outputs 

Bequest 

By plants, animals, feature/ecosystem 
type or component Willingness to preserve plants, animals, ecosystems, 

land-/seascapes for the experience and use of future 
generations; moral/ethical perspective or belief 
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3.2 Mapping and Assessment of Ecosystems and their Services 

Action 5 of the Biodiversity Strategy foresees that Member States will, with the 

assistance of the Commission, map and assess the state of ecosystems and their 

services in their national territory by 2014, assess the economic value of such 

services, and promote the integration of these values into accounting and reporting 

systems at EU and national level by 2020. 

The Working Group on Mapping and Assessment on Ecosystems and their 

Services (MAES) is mandated to coordinate and oversee Action 5. In 2012, the 

working group developed ideas for a coherent analytical framework to ensure 

consistent approaches are used. The report adopted in April 2013 (Maes et al., 2013) 

proposes a conceptual framework linking biodiversity, ecosystem condition and 

ecosystem services to human well-being. Furthermore, it develops a typology for 

ecosystems in Europe and promotes the CICES classification for ecosystem services. 

The work being carried out on the mapping and assessment of ecosystems and 

ecosystem services is important for the advancement of biodiversity objectives, and 

also to inform the development and implementation of related policies, on water, 

climate, agriculture, forest, and regional planning (Figure 2). Robust, reliable and 

comparable data are also important for the planning and implementation of individual 

projects 

 

Figure 2. Example to illustrate inputs of Action 5 into other policies (MAES, 2013) 
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4 Clearing House Mechanism – Geographic Information  
database for ES Mapping and Assessment  

Expertise in managing information and technology varies enormously from 

country to country. For this reason, the Convention on Biological Diversity has 

established a "Clearing-House Mechanism" (CHM) to ensure that all governments 

have access to the information and technologies they need for their work on 

biodiversity. 

The term "clearing-house" originally referred to a financial establishment where 

checks and bills were exchanged among member banks so that only the net balances 

need to be settled in cash. Today, its meaning has been extended to include any 

agency that brings together seekers and providers of goods, services or information, 

thus matching demand with supply (UNEP-GEF, 2011). 

 A Clearing-House Mechanism serves to:  

� Promote and facilitate technical and scientific cooperation within and between 

countries; 

� Develop a global mechanism for exchanging and integrating information on 

biodiversity; and 

� Develop a human and technological network. 

 The mechanism's key characteristics are:  

− Compatibility with different levels of national capacity 

− Needs-driven 

− Structurally decentralized 

− Provides access to information 

− Supports decision-making 

− Has no vested interest in controlling the expertise or information 

− Created for the mutual benefit of all participants 

Acting as a one of the communication channels between the national and 

regional levels and the Secretariat of the Convention on Biological Diversity, CHM 

National Focal Points (NFP) promote and facilitate activities in support of technical 

and scientific cooperation. In Greece the NFP is the Ministry for the Environment and 

Energy. 

It is beyond the scope of Action B1 to create a CHM containing data and 

information on too wide range of subjects and/or duplicate existing platforms. A 
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number of portals in European level provide up-to-date databases for biodiversity of 

Natura 2000 network containing detailed information on species and habitats (eg. EU 

Standard Data Forms, Natura 2000 Network viewer). Furthermore, it is of more 

practical use for a CHM created under Action B1 to have a more specific subject. This 

should be the data and information that are useful for any studies regarding 

ecosystems and services they provide. 

The CHM addressed under Action B1 will consist of a list of the most common, 

up-to-date and useful data for quantitative, qualitative evaluation and mapping of ES 

indicators as well as an actual database of those data for Crete: an Ecosystem Services 

(data and information) Clearing House Mechanism (ES CHM). The most important 

existing platforms and sources of data will listed in the ES CHM. Due to the 

importance of the geographic component GIS will play a central role and will serve as 

the core platform for the CHM proposed in this action.  

The usefulness of the ES-CHM proposed here will be two-fold: it will lead to 

the evaluation of ecosystem services (link between ecology and economy) in Natura 

2000 sites in Crete and secondly it will serve as a ‘shopping list’ for any future studies 

aiming to evaluate indicators of ecosystem services.  

4.1 Identification of data for ecosystem mapping 

The 1st MAES report (Maes et al., 2013) proposes a typology for ecosystem 

mapping based on the key databases available at EU level. At the same time, the 

typology should allow integration of assessments on national or sub-national levels 

based on more detailed classifications. The mapping of ecosystems is largely 

dependent on the availability of land-cover/land-use datasets at various spatial 

resolutions. 

The most comprehensive dataset for terrestrial and freshwater ecosystems at EU 

level is Corine Land Cover (CLC). The CLC dataset allows also mapping of one of 

the four marine ecosystems (marine inlets and transitional waters). For the marine 

environment, the 1st MAES report (Maes et al., 2013) contained a proposal to define 

marine ecosystem typology solely on the base of bathymetry (2D approach). Such a 

rough criterion would be then complemented by other available information, at EU or 

Member States level.  
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Mapping should not be limited to the availability of land and sea cover data 

only, neither at EU nor at Member States level. Ecosystem mapping needs to be based 

on the best available data from sub-national and national data sources at appropriate 

scales, to provide coherent information about ecosystems and their characteristics 

additional to EU level data. 

In situations where additional and/or more detailed information is not available 

at the national/sub-national levels, this map or the elements, which have been used to 

create it (Table 3) can be used as input for assessments of ecosystem conditions and 

ecosystem services.  

Table 3. Reference data for ecosystem mapping 

Reference  Data/maps 
available 

URL  Comment 

Terrestrial  
Land cover 
100x100m 

Corine Land Cover http://www.eea.europa.eu/publications/COR0-landcover   

Soil sealing 
100x100m 

HRL 
imperviousness 
2006 

http://www.eea.europa.eu/data-and-maps/data/eea-fast-track-
service-precursor-on-land-monitoring-degree-of-soil-sealing#tab-
european-data 

  

Forest 25x25m 
JRC 
Forests 
2006 

http://forest.jrc.ec.europa.eu/download/data/   

Roads and land 
use 

Open Street Map 
OSM 2013 

Europe (except Germany, France): 
http://download.geofabrik.de/europe.html 
Germany and France: http://osmdata.thinkgeo.com/openstreetmap-
data/europe/ 

Constantly updated 
product 

Digital elevation 
100x100m 

EU DEM https://sdi.eea.europa.eu/ 
Altitude, slope, aspect, 
landform, upper tree line 

Soil 1:1 Mio. 
European 
soil type map 

Soil Datasets > Data > European Soil Database > Raster Library 
1kmx1km 

  

Environmental 
regions ca. 1:1 
Mio. 

Environmental 
stratification 

Metzger,  M, Bunce, RGH, Jongman, RHG, Mucher,  CA & 
Watkins, JW 2005, 'A climatic stratification  of the environment of 
Europe' Global Ecology and Biogeography, vol. 14, pp. 549-563. 

Including main climatic 
variables 

Potential natural 
vegetation 
1:2,5 Mio 

Bohn & 
Neuhäusl 

http://www.floraweb.de/vegetation/dnld_eurovegmap.html   

Phenology 
250x250 m 

HANTS 
(Harmoniz ed time 
series of adjusted 
MODIS NDVI data) 

ALTERRA, Gerbert Roerink 
Differentiation arable land vs. 
grassland 

Habitats EUNIS http://eunis.eea.europa.eu/index.jsp 
Not spatially explicit; 
using EUNIS – Corine cross-
walk 

Marine  

Ecosystem 
types 
2x2 arc minutes 

NCEAS 
dbSEABED 

http://www.nceas.ucsb.edu/GlobalMarine 
and http://instaar.colorado.edu/~jenkinsc/dbseabed/ 

Based on hard or soft 
substrate differentiation 

Bathymetry GEBCO 08 http://www.gebco.net/data_and_products/gridded_bathymetry_datGlobal bathymetry data sets 
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30x30 arc second Grid a/ for the world's oceans. 

Sea zones 

VLIZ World 
EEZ v7 
(20.11.2012) 
still under revision! 

Flanders Marine Institute (VLIZ, 2012), 
http://www.marineregions.org 

EEZ is the sea zone over 
which a state has the right to 
manage and use the marine 
resources. 

Coastal areas 
100 x 100m 

CLC 
Coastal area 
2000,2006 

ftp://lusiftp@lusiftp.uab.es/222_51_EcosystemMapping/Coast 
passwd lusiftp 

The coastal area (10 km 
stripe) based on CLC v16. 

Sea ice 
1x1km 

NASA 
MODIS_M OD29 
2000- present 

http://nsidc.org/data/modis/order_data.html 

The sea ice algorithm 
identifies pixels as sea ice, 
ocean, land, inland water, 
cloud or other condition. 

 

4.2 Sources of data for Ecosystem Services on natio nal level 

There are three types of data that can be used in Ecosystems Services mapping: 

1. Statistical data: Agriculture, Forestry, Fisheries, Other environmental data, 

Demographics, Resource use  

2. Survey data: point-based, extrapolated from field data Weather data, soils, 

biodiversity, etc.  

3. Spatial data: maps generated using imagery and remote sensing  

From data of type 1 & 2 data need to be extrapolated make them spatial (e.g., 

link population to an administrative unit) 

In Greece a few interesting datasets exist – sometimes ‘hidden’ in offices of 

Forest services or other authorities. Although the characteristics and quality of these 

data have not been accessed in depth, they are noteworthy. By default they are at finer 

spatial scale therefore expected to be a better input to ecosystem mapping in National 

or regional scale. In the following sections some of the most important data maps in 

national level will listed be presented and discussed. 

Most valuable of these data comprise the ES data CHM and will be part of the 

GIS database: 

1. Land Cove-Vegetation Maps 

2. Land Capability and Resources Maps  

3. Priority species and habitats range and distribution maps 

4. Important areas for birds 

5. Very recent (2016) Rapideye medium resolution (5m) satellite images  

6. Census data  
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7. Administrative units 

8. River network 

9. Road network 

10. Cities, towns and villages 

11. Monuments 

The most important are presented in the following sections. 

4.2.1 Land Cover Vegetation Maps 
Corine Land Cover maps of the year 2000 is the latest and most widely Land 

Cover spatial data used in studies in Greece. Users of Land Cover maps are often 

unaware of the existence of a Land Cove-Vegetation map for the whole of Greece. 

These are data owned by the Ministry for the Environment and Energy and are 

distributed free of charge depending on the purpose of their use by the department of 

Forest Land Classification. These are vector data (polygons) of the year 1998 that 

contain the dominant LC-Vegetation class (full list in Table 4).  

Table 4. Codes of land cover-vegetation type 

Code Land Cover/vegetation 
ΕΛΑ Fir 
ΕΡΛ Spruce 
ΠΜΑ Black pine 
ΠΛ∆ Bosnian pine 
Π∆Α Scots pine 
ΠΧΑ Aleppo pine 
ΠΚΟ Stone pine 
ΠΘΑ Maritime pine 
ΚΠΡ Cypress 
ΑΡΚ Juniper 
ΟΞΥ Beech 
∆ΡΥ Oak 
ΚΑΣ Chestnut  
ΣΗΜ Birch 
ΣΦΕ Maple 
ΦΙΛ Linden 
ΦΠΛ Deciduous broadleaves 
ΠΑΡ Riparian vegetation 
ΕΥΚ Eucalyptus 
ΦΟΙ Palms 
ΘΑΜ Shrubs 
ΦΘΑ Deciduous shrubs 
ΛΙΒ Grassland, scattered wooded vegetation 
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ΑΓΟ Barren 
ΟΙΚ Settlement 
ΓΚΑ Agricultural land 
ΓΚΕ Agricultural land-farm 
ΛΧΡ Other use 
ΛΙΜ Lake 

 
In many (but not all) polygons the secondary vegetation type is part of polygons 

attribute. Furthermore, in many cases there is information on canopy closure class 

(Table 5) and some indication in wood biomass (m3) per hectare of land (Table 6). 

Table 5. Canopy closure classes 

Class Canopy closure % Label 
1 10-40% Sparse 
2 40-70% Dense 
3 70-100% Dense 

Table 6. Wood biomass per hectare classes. 

Class Wood volume description 
0 0 m3 
1 0-100 m3 
2 100-300 m3 
3 300- m3 

 

Land Cover-Vegetation maps are detailed (e.g. Figure 3) with scale that 

corresponds to scales better than 1:20,000. Due to the indented purpose for forestry 

the 29 classes of vegetation correspond mainly to the natural vegetation. Comparison 

with other geo-referenced data and satellite images depicts some possible deviations 

(shifts) that need to be checked when using this dataset. 
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Figure 3. Land Cover-Vegetation map section with labels from south-west Crete at scale 
1:100,000. 

4.2.2 Land Capability and Land Resources Maps  
The Department of Forest Land Classification of the Directorate of Forest 

Maps, General Secretariat for Forests, Development & the Protection of Forests and 

Natural Environment distributes Soil Maps at the scale of 1:50,000 for the whole of 

Greece (Land Resources and Land Capability Maps for Forrestry) in both hardcopy 

and GIS data layers (vector) format. 

Land Resources Map gives information about  

• physiography,  

• lithology,  

• soil depth class 

• slope class 

• inclination,  

• ecological zone (bioclimatic vegetation zones)  

• state of natural vegetation i.e. degradation of vegetation due to human 

impacts (Figure 4). 
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Figure 4. Information and coding of Land Resources map units as presented in maps 
legend. 

Land Capability Map for Forestry classifies land units in five Forest Capability 

classes based on their potential for commercial use of timber.  

The Department of Forest Land Classification provides also data from soil 

analysis and description of soil profiles at various locations of the country. 

  

Figure 5. Sample of Land Capability and Land Resources data layer in GIS (left) and 
section of a hardcopy version at scale 1:50,000 (right). 
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4.2.3 Census data 
 

A direct assessment of services provided by the ecosystems can already be 

extracted from census publications. The Hellenic Statistical Authority (ELSTAT) 

among other carries out an annual special statistic survey on agriculture and livestock 

(Annual Agricultural, Livestock and Fishery Statistics Section). 

The survey takes place during the period of June to December, for each 

municipality or Municipal/Communal Departments (MCDs), a uniform questionnaire 

is completed progressively with all the statistical data referring to the areas under 

several crops, the number of fruit trees, agricultural production, livestock capital, 

livestock production as well as to certain data on inland waters and inshore fishing by 

small vessels (see questionnaire for year 2010 in Annex 1).  

The above survey has been carried out according to the census method, i.e., 

through complete investigation by local subjective estimations of the above objects in 

all municipalities and the Country’s communes, which also constitute the survey units 

(complete coverage). 

The main agent of the survey (the statistical reporter) is the municipal or 

communal secretary – or the person acting for him – who completes the questionnaire 

concerned, in cooperation with the rural guards and with a group of experienced 

inhabitants in each municipality or commune. Besides, these local agents are also 

guided by the competent agronomist appointed by the Ministry of Rural Development 

and Food (former Ministry of Agriculture). Results for the agricultural production of 

the country are available upon request from the relevant department of ELSTAT. 

Cumulative statistics are published every year at ELSTATS Statistical Year Book of 

Greece. 

Other important information that links ecosystems with society and economy is 

related with the demographics of people living in the countryside as their livelihood 

depends significantly on ecosystem provisions and services. The specific numbers 

used here are the population in the smallest possible administrative unit, the 

employment status of the residents as well as the percentage of people working in 

each sector. 

Statistical data in the level of Local Communities is collected by ELSTAT 

every 10 years the ast one being in 2011 although some restrictions for the data apply 
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due to the protection of personal information (e.g. when in a Communal Department 

there is only 1-2 farmers). 

4.2.4 Priority species and habitats  
Article 17 section 1 of the Habitats Directive1 asks for reports every six years 

and demands that the European Commission then produce a consolidated EU report 

(The ‘Composite report’) based on the national reports. The reporting format aims to 

standardize the reports to allow the aggregation of national data to produce the EU 

report. 

Submission of maps of the distribution and range of all Annex I habitat types 

and Annexes II, IV & V species present in a Member State is a basic requirement of 

the Article 17 reporting. The distribution map provides information about the actual 

occurrences of the habitat type or species, which is based on the results of a 

comprehensive national mapping or inventory of the habitats and species wherever 

possible.  

The distribution and range maps consist of 10 x 10 km ETRS 89 grid cells in the 

ETRS LAEA 52 10 projection. On national level, for Greece, the Greek projection 

system (Hellenic Geodetic Reference System 1987, EGSA87) was used. The gridded 

data consist of the 10 km grid cells where the species or habitat type is recorded as 

occurring. The use of attribute data to indicate the presence or absence of a species or 

habitat types in a grid cell is not permitted . The period over which the distribution 

data was collected is included in the metadata following the INSPIRE guidelines. 

More details on the way data are gathered analysed and mapping of distribution and 

reange of species and habitats can be found in Evans and Arvela (2011). 

In national level the latest and most comprehensive collection and analysis of all 

species and habitats took place during 2013-14 and reporting was completed at the 

end of 2015. All spatial information was included in the 10 x0 10 km grid cells and 

when species distribution was limited the reference grid of 5x5, 2x2 and 1x1 was also 

used. An example for Crete is given in Figure 6 displaying a map of the distribution 

of endemic species Zelcova abelicea in 10x10 and 5x5 km reference grids. 

                                                 
 
 
1 http://eur-lex.europa.eu/legal-content/EN/ALL/?uri=CELEX:01992L0043-20070101  
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Figure 6. Global distribution of endemic tree species Zelcova abelicea in Crete.  
Cells of the pan-european reference grid with species occurrence are highlighted in 
blue (10x10km) and in red (5x5km). 

Given the importance of biodiversity in Ecosystem Services (Science for 

Environmental Policy, 2015) the datasets of the distribution of all Annex I habitat 

types and Annexes II, IV & V species of the last reporting period for Greece was 

included in the CHM of Action B1. 

 



 39 

5 Services provided by Natura 2000 ecosystems of Cr ete-
linking ecology and economy on regional level 

One of the aims of Action B1 is to provide information regarding the economic 

and social situation of the NATURA 2000 sites in Crete and fill gaps regarding our 

knowledge on services provided by the ecosystems. In order to achieve this aim a 

regional-scale GIS study was conducted looking at a various relevant parameters for 

the island of Crete and Natura 2000 sites in particular. The GIS database and census 

data included in the ES-CHM and GIS database described in previous sections were 

the primary inputs for this study. 

The methodology followed consisted of merging geographic and non 

geographic (i.e. census) data leading to a geographic representation of key ecosystem 

services provisions as well as social and economic indicators. This was possible in the 

smallest administrative unit where all data are collected namely the 

Municipal/Communal Departments (MCDs) level. The latest available data were from 

the 2010 census for the agricultural production and 2011 for population and 

employment data. The GIS software that was used was ArcGIS 10.2 

The geographic dimension gained by linking GIS, demographic and agricultural 

census data allowed for comparisons to be made between the areas of Natura 2000 

sites and the rest of Crete. More specifically, the geographic information produced 

using the ES-CHM datasets of Action B1 will try to answer questions such as:  

- What is the population of communities inside or close to Natura 2000 sites ? 

- Is unemployment in those communities the same as in areas outside N2k 

network? 

- What is the production of main agricultural products in the broader area of N2k 

sites – is it comparable to the areas outside the network? 

Guidelines of the technical report “Mapping and Assessment of Ecosystems and 

their Services Indicators for ecosystem assessments under Action 5 of the EU 

Biodiversity Strategy to 2020” were followed where possible for the implementation 

of this GIS work. 

Outputs of his study will include thematic maps and graphs that will be valuable 

to the other communication and dissemination actions of the Project. 

 



 40 

5.1 Ecosystems of Crete in relation to Natura 2000 Network 

A first version of a European ecosystem map covering spatially explicit 

ecosystem types for land and freshwater at 1 ha spatial resolution was produced by 

EEA and its Topic Centre ETC/SIA. The work supports the MAES process, Target 2 

Action 5 of the implementation of the EU Biodiversity Strategy to 2020, established 

to achieve the Aichi targets of the Convention of Biological Diversity (CBD). 

The proposed typology distinguishes 10 main ecosystem types (Level 1) based 

on the higher levels of the EUNIS Habitat Classification, which is a European 

reference classification with cross linkages to the habitat types listed in Annex I of 

the Habitats Directive. At Level 2 ecosystems are classified further into 61 classes. 

As discussed in previous section (5.1) the mapping of ecosystems is largely 

dependent on the availability of land-cover/land-use datasets at various spatial 

resolutions. The most comprehensive dataset for terrestrial and freshwater ecosystems 

at EU level is Corine Land Cover (CLC). The CLC dataset allows also mapping of 

one of the four marine ecosystems (marine inlets and transitional waters).The map is 

also available in the MAES digital atlas2. 

The sub-dataset of the map of ecosystems of Crete was downloaded from EEA3 

in raster format, 100m resolution in both levels (L1, L2). In Level 1, 9 out of the 10 

ecosystems types have been mapped in Crete whereas in Level 2 in Crete have been 

mapped 31 out of the total 61 ecosystem classes. Analysis of Level 1 ecosystem map 

revealed the percentage of ecosystem type in Crete and the proportion of each type 

within the Natura 2000 network.  

 

                                                 
 
 
2 http://biodiversity.europa.eu/maes/maes-digital-atlas  
3 http://www.eea.europa.eu/data-and-maps/data/ecosystem-types-of-europe  



 41 

Table 7. Ecosystem types in Crete, proportion of Cretes area and % within Natura 
2000 network. 

Ecosystem Type  
Crete 
(ha) 

% of Crete's 
area 

Natura 
(ha) 

% of Natura 
 Network 

% of Habitat in 
Natura Network 

Marine    20786 7.3  
Costal  23707 2.8 10901 3.8 46.0 
Fresh water 144 0.0 64 0.0 44.4 
Grassland 216122 26.0 81607 28.6 37.8 
Heathland and shrub 211765 25.4 84959 29.7 40.1 
Woodland and forest 253302 30.4 52133 18.2 20.6 
Sparsely vegetated land 27199 3.3 21323 7.5 78.4 
Cropland 88386 10.6 13414 4.7 15.2 
Urban 11858 1.4 620 0.2 5.2 
Total 832483 100 285807   

        % of Crete within Natura network (terrestri al):   31.8  
 

 
Figure 7. Level 2 EUNIS classification map of ecosystem types in Crete (100m 

resolution, 31 classes) 

As depicted in Table 7 the allocation of ecosystems included in the Natura 2000 

network is rather balanced for the natural habitats leaving only cropland and urban 

areas underrepresented. It is also worth noting the high percentage of sparsely 

vegetated areas within Natura network (78.4%). These areas occupy only 3.3% of the 

area of Crete they have been mapped principally at the mountainous areas of Crete 

which is, to the greatest extent, are part of the N2k network. This further signifies 
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their importance for biodiversity (high endemism) as well as the importance of 

mountain massifs in the cycle of water of Crete. 

5.2 Geography of agricultural production in Crete  

As mentioned in previous section the analysis of agricultural production in N2k 

sites of Crete was done in the smallest administrative level where data was available, 

the Municipal/Communal Departments. The objective of the present exercise is to 

compare agricultural production in the areas of N2k network with the rest of Crete 

and thus underline the importance of those areas for the services they provide to the 

communities and the economy of Crete.  

One of the methodological issues faced in the process of this GIS work was that 

the borders of the MCDs do not coincide with those of the N2k sites. To overcome 

this issue the choice was made to select all MCDs that have at least 1% of their area 

within a N2k site. This choice was made based on the assumption that the areas close 

to the N2k site are also influenced and therefore benefit for the services provided by 

the ecosystems within the N2k sites. For example, free ranging sheep and goats move 

freely in and out of the N2k sites therefore the products of those animals (meat, milk, 

cheese) is a provisional service also from the N2k ecosystems. The same goes for 

bees and bee products they produce from harvesting the N2k ecosystems. Under this 

assumption 255 out total 578 MCDs of Crete were selected. They represent 58.8% of 

the total area of Crete. A map of all MCDs of Crete and the ones chosen for this 

comparison in relation to the N2k sites is presented in Figure 8.  

 

Figure 8. N2k sites (red) and Communal Departments of Crete. With light blue are 
highlighted the MCDs with more than 1% inside a N2k site. 
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Out of a total number of 205 codes corresponding to different agricultural 

products a set of 24 were selected as representative provisioning services deriving 

from the ecosystems of an area. Some of the agricultural products presented are 

aggregates of two or more products codes from the 2010 agricultural census (e.g. goat 

and sheep meat). A list of the products described is presented in Table 8. The code in 

the first column corresponds to the code of the relevant field in Agricultural census 

questionnaire (Annex 1). 

Table 8. Provisioning (agricultural) ecosystem services selected as indicators. 

Quest. Code  Provisioning Ecosystem Service  

167 Total area of big scale crops (cereals, legumes, fooder) 

175 Total area of arable land 

239 Total area of vegetable cultivation  

302-7 Olive oil production 

337 Tree cultivation area 

402-6 Vines (for wine and raisins production) 

629-630 Local and European beehives 

701-703(7) Cow milk production 

706-711(6) Sheep and goat milk production 

721-727 Sheep and goat meat production 

722-728 Goat meat production 

723-24-29 Beef meat production 

726-731 Pork meat production 

813 Firewood production 

819 Quantity of olive oil produced in the oil factories 

820 Quantity of biological olive oil produced in the oil factories 

831-836 Cheese and dairy production  

839 Sheep wool production 

840 Goat hairs production 

841 Honey production 

842 Wax production 

843 Hides and skins from small animals 

844 Hides and skins from large animals 

925 Fisheries 
 

The work described above was done in ArcGIS software. Statistical data were 

merged with the polygons of the MCDs and comparisons were performed in 

spreadsheet. The results of the comparisons are presented in the chart of Figure 9. For 

the communication and information campaign in other Actions of the LIFE 

Natura2000Value Crete project a colour map for each ES was created in Greek 
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language. The maps are presented in FiguresFigure 10Figure 33. Pie chard embedded 

in the maps show the percentage of the indicator in MCDs outside of N2k network 

(purple) and the production in MCDs with at least 1% of their area inside a N2k 

network site (blue).
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Figure 9. Percentage of agricultural provisioning ecosystem services produced in MCDs in or close to N2k site in relation to Crete’s total 
production. 
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Figure 10. Geography of agricultural production in Crete: Total area of big scale crops-cereals, legumes, fodder (acres) 
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Figure 11. Geography of agricultural production in Crete: Total area of arable land (acres) 
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Figure 12. Geography of agricultural production in Crete: Total area of vegetable cultivation (acres) 
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Figure 13. Geography of agricultural production in Crete: Olive oil production (tons) 
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Figure 14. Geography of agricultural production in Crete: Tree cultivation area (acres) 
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Figure 15. Geography of agricultural production in Crete: Area of vine cultivation (acres) 
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Figure 16. Geography of agricultural production in Crete: Number of European and domestic beehives 
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Figure 17. Geography of agricultural production in Crete: Cow milk production (tons) 



 54 

 
Figure 18. Geography of agricultural production in Crete: Goat and sheep milk production (tons) 
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Figure 19. Geography of agricultural production in Crete: Sheep and lamb meat production (tons) 
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Figure 20. Geography of agricultural production in Crete: Goat meat production (tons) 
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Figure 21. Geography of agricultural production in Crete: Beef meat production (tons) 
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Figure 22. Geography of agricultural production in Crete: Pork meat production (tons) 
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Figure 23. Geography of agricultural production in Crete: Firewood production (tons) 
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Figure 24. Geography of agricultural production in Crete: Olive mill oil production (tons) 



 61 

 
Figure 25. Geography of agricultural production in Crete: Biological olive mill oil production (tons) 
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Figure 26. Geography of agricultural production in Crete: Production of dairy products (tons) 
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Figure 27. Geography of agricultural production in Crete: Sheep wool production (tons) 
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Figure 28. Geography of agricultural production in Crete: Goat hair production (tons) 
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Figure 29. Geography of agricultural production in Crete: Honey production (tons) 
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Figure 30. Geography of agricultural production in Crete: Wax production (kilograms) 



 67 

 
Figure 31. Geography of agricultural production in Crete: Hides and skins from small animals (pieces) 
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Figure 32. Geography of agricultural production in Crete: Hides and skins from large animals (pieces) 
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Figure 33. Geography of agricultural production in Crete: Total fisheries (tons)
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5.3 Geography of population and employment in Crete  

Data from the 2011 general census of Greece was analysed and compared in the 

same manner as the agricultural provisioning services. The socio-economic indicators 

used to compare the communities inside and outside of the Natura 2000 network are 

− Population 

− Population density 

− % of economically active population 

− % of economically active population employed in the primary sector 

− % of economically active population employed in the secondary sector 

− % of economically active population employed in the tertiary sector 

The Municipal/Communal Departments that were considered to be inside the 

N2k network sites were those that have more than 50% of their area or their principal 

settlement inside a N2k site. The MCDs that fulfilled this condition were 120 out of 

578 in total covering 33% of Crete’s area (Figure 34).  

 

Figure 34. N2k sites (blue) and Communal Departments of Crete. With yellow are 
highlighted the MCDs with their main community inside the N2k site or with 
more that 50% of its area within the N2k site. 

The comparisons were represented in graphs each presented in the attributes of 

a map that will be used in communication and information campaigns of other 

Actions of LIFE Natura2000Value Crete project. Maps and graphs are presented in 

Figures Figure 35- Figure 40. 
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Figure 35. Population (number of individuals) in MCDs of Crete in relation to the N2k network. 
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Figure 36. Population density (individuals/hectare) in MCDs of Crete in relation to the N2k network. 
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Figure 37. Percentage of economically active population in MCDs of Crete in relation to the N2k network 
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Figure 38. Percentage of people working in the primary sector in MCDs of Crete in relation to the N2k network 
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Figure 39. Percentage of people working in the secondary sector in MCDs of Crete in relation to the N2k network 
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Figure 40. Percentage of people working in the tertiary sector in MCDs of Crete in relation to the N2k network
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6 Ecosystems Services of mountainous Natura 2000 si tes of 
Crete: a case study for the Lefka Ori National Park  

6.1 Mountain ecosystems and their services 

Mountains are of global importance for a number of services they provide to us. 

Firstly, they supply more than half of humanity with water for drinking, irrigation, 

industry, food and energy production. Mountains occupy24% of the Earth’s land 

surface and 1.2 billion people live in and adjacent to them.  

Furthermore, mountains are centres of biodiversity, much of which is utilized by 

people for food, fibre, timber, and medicines. Many of the world’s major crops were 

first domesticated in mountains, and they continue to function as vital gene pools.  

Mountains contain a remarkably high proportion of the world’s cultural and 

ethno-linguistic diversity, of value because of the embodied knowledge and as a key 

element for tourism. For this as well as other reasons (e.g. aesthetic value) mountains 

are centres of recreation - contributing particularly to the wellbeing of the world’s 

growing urban populations - and of tourism, which can bring diverse economic 

benefits to both the people of mountain areas and national economies. 

Healthy functioning mountain ecosystems also regulate climate, air quality, and 

water flow and contribute to protection against natural hazards and the impacts of 

extreme events. Mountains are among the most sensitive regions to climate change. 

Their glaciers and ecosystems provide some of the clearest indicators of this global 

phenomenon.  

All of these values can be addressed using the conceptual framework of 

ecosystem services: a standardised approach to classifying and quantifying natural 

resources in ways that are meaningful in both ecological and socio-economic terms. 

Ecosystem-based adaptation provides opportunities to decrease this 

vulnerability that has significant consequences not only for mountain people, but for 

billions of people depending on water from mountains or other ecosystem services 

they provide. Ecosystem-based adaptation identifies and assesses potential risks and 

increases the ability of mountain ecosystems and people to adapt to climate change.  

Provisioning Services: Water is the most critical ecosystem service that 

mountains provide. Because rates of precipitation are higher in mountains and they 

store both ice and snow, mountain areas contribute disproportionate amounts of 

runoff, are the sources of the world’s major rivers’ and are also origins of 
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groundwater. Downstream lowlands rely heavily on mountain water not only for 

domestic use, but for irrigation, various industrial sectors, and the generation of 

hydroelectricity in dams and power stations both in mountains and downstream. 

Mountains are global centres of biodiversity, much of which is utilized by 

people in provisioning ecosystem services such as food, fibre, timber and other forest 

products, and medicines. Mountains are the original source of many of the world’s 

major crops, and continue to function as vital gene pools (e.g. for agricultural and 

pharmaceutically important plants, wild crop relatives, and horticulturally valuable 

ornamentals). However, the prospect for exploitation of genetic resources as 

sustainable mountain ecosystem services remains poorly known and underdeveloped. 

Regulating Services: Mountain ecosystems regulate climate, air quality, and 

water flow. Healthy functioning mountain ecosystems contribute to protection against 

natural hazards and the impacts of extreme events, such as floods, droughts, and 

major storms. These services are especially critical to downstream areas, where the 

effects of such events are often most intensively experienced, sometimes several 

hundreds of kilometres away. Comparatively less is known about the biological 

importance of mountains in regulating services such as pollination, seed dispersal, and 

pest and disease control. 

Cultural Services: A remarkably high proportion of the world’s cultural and 

ethno-linguistic diversity is found in mountain areas, representing the legacy of 

human habitation and adaptation in these challenging environments over many 

centuries, and often millennia. Mountain regions possess immense significance in 

terms of intangible services, such as cultural heritage and aesthetic values, which are 

widely acknowledged and celebrated.  

Many mountains and mountain ecosystems are sacred. Tourism and recreation 

form the basis of economies in many mountain areas worldwide, though the extent to 

which these opportunities are realised varies greatly at all spatial scales, and a general 

lack of infrastructure often limits greater development in less developed regions. 

6.2 Role of Crete’s mountainous N2k sites in water cycle 

One of the characteristics of Crete when comparing with the rest of the 

Mediterranean islands is it hydro-geological structure and the relatively high precipitation 

it receives. In an effort to get an estimate of the quantities of water Crete receives from 

precipitation (rainfall + snowfall) a simple calculation was performed in GIS using a 
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Digital Elevation Model of Crete (DEM, part of the ES-CHM from previous chapters) 

and simple linear regression equations found in literature that relates precipitation with 

altitude.  

Through this exercise a spatial dimension is given to one of the parameters of water 

cycle in Crete: water influx in the island. This allows for comparisons to be made 

between parts-of the island such as N2k sites. Although this is a rather simplified 

approach not intended for precise hydrological calculations it is useful for the purpose of 

the LIFE Natura2000Value Crete project as it is more suitable for the non-expert and the 

general public that is this project is addressed to.  

Precipitation in relation to altitude in Crete 

Precipitation increases with altitude due to uplift of air masses and subsequent 

condensation - the main reason for the role of mountains as water ‘towers’ of the world. 

Precipitation maxima vary and occur at different altitudes in different mountain regions of 

the world (Richter, 1996).  

 
Figure 41. Altitudinal gradients of precipitation in different mountain regions of the 

world (Richter, 1996) 

Past studies of precipitation for the island of Crete signify that precipitation is of 

an orographic type i.e. it is strongly correlated with elevation (Roseman, 1965, 

Naoum et al., 2003). Roseman (1965) proposed the following linear rules for 

calculating precipitation in relation with elevation up to 2000m asl: 

a. For west Crete: P = 550 + 1.1 * H. 

b. For central-west Crete: P = 600 + 0.55 * H. 

c. For east Crete: P = 400 + 0.6 * H. 



 80 

(where Ρ: mean annual precipitation in mm and H: elevation in m asl.). For the 

areas lying above 2000m asl. The same author proposed that annual precipitation can be 

considered constant above 2000m. The values given for those areas are: 

a. 2,750 mm for west Crete, 

b. 1,700mm for central-west Crete. 

c. 1,600mm for east Crete. 

When applying these simple calculations in GIS (DEM) it is calculated that 

Crete receives approximately 7.5x109 m3 per year. This figure is comparable to 

estimates found in more detailed hydrological studies such as the detailed study for the 

state of Crete’s groundwaters published by Directorate of Water of Decentralized 

Administration of Crete (Kritsotakis and Pavlidou, 2013) that estimate the value 2% 

higher (7.7x109 m3 per year). Estimates by Kritsotakis and Pavlidou (2013) suggest that 

only 10% of this water is lost in the sea. The largest proportion is lost due to evapo-

transpiration (62%) and the rest 28% replenishes the groundwater reservoirs of the island. 

Regarding the N2k sites of Crete calculations show that, although the N2k sites of 

Crete are 31.8% of the island they receive more than 41% of the precipitation. This 

largely because the N2k network in Crete includes most of the mountainous areas of the 

island that receive higher volumes of water. 

In the map of Figure 42 the spatial variation of precipitation is presented based on  

Roseman’s equations (1967). In this map 4 mountainous N2k sites of Crete are 

displayed. Estimates of the annual precipitation falling in these areas are given in  

 
Figure 42. Spatial variation of annual precipitation for the island of Crete in relation 

to four mountainous N2k sites. From west to east: Lefka Ori, Psiloritis, 
Asterousia Ori, Mount Dikti. 
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Table 9. Estimates of rainfall for Crete, N2k sites of Crete and four mountainous N2k 
sites. 

 106 m3/year % 
Crete 7415 100 
Natura 2000 sites 3067 41.4 

Lefka Ori 642 8.7 
Psiloritis 482 6.5 
Asterousia Ori 79          1.1 
Mount Dikti 380 5.1 

 

Calculations show that Lefka Ori is by far the most important area feeding the most 

important aquifers of the island. In the following sections water provisioning services 

provided by the ecosystems of Lefka Ori will be presented in more detail. 

6.3 Lefka Ori study area 

 Lefka Ori (White Mountains) is the western and most impressive of the three 

mountain ranges of Crete. Although not the highest (2543m at Pachnes summit), Lefka 

Ori is the most extensive mountain massif of the island. The area above 800m elevation 

covers 510.28km2 when projected in plan and 591.4km2 orthographically. Accordingly, 

the area above 2,000m asl accounts for 37.5Km2 or 42 Km2 respectively (Nyktas, 2012).  

Lefka Ori is the only National Park of Crete. The area surrounding Samaria gorge 

was one of the first areas of Greece to be designated as a National Park in 1962 under the 

name ‘National Park of Samaria’. For most of its history the area under protection has 

been the watershed of the Samaria gorge, an area of 48.5km2. Increased awareness of the 

importance and ecological value of Lefka Ori has lead to the expansion of the protected 

area. An area of approximately 585km2, including a 45km2 marine zone, has been 

included in the Natura 2000 European Network of protected areas. 

In the area of Lefka Ori 173 Greek endemic taxa have been reported out of 

which 24 are endemics of the Lefka Ori area – they can be found nowhere else in the 

world. 6 of the species found in Lefka Ori are endemic species of Crete, 12 are 

endemics of Crete and Karpathos island and 40 are endemics with wider distribution 

in Greece. It should also be noted that in Lefka Ori exist approximately 50% of all 

endemic species of Crete (Fielding and Turland, 2005). 

Lefka Ori and Samaria is one of the most recognized and awarded protected areas 

of Greece: 
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• It has been awarded with the European Diploma of Protected Areas of the 

Council of Europe (CoE). 

• The Gorge of Samaria belongs to the network of Biosphere Reserves, areas 

characterized as such by the Program ‘Man and Biosphere’ (MAB) of 

UNESCO. The Gorge of Samaria and the National Park of Olympos are the 

only protected areas of Greece included in the MAB Network. 

• It belongs to the European Network of Biogenetic Reserves of the Council of 

Europe. 

• It is one of the Special Protection Area for the Greek avifauna.  

• It is included in the European Network of Protected Areas NATURA 2000 as 

both Special Protected Area (SPA) and Site of Community Interest (SCI). 

 
Figure 43. Zones of protection and management of Lefka Ori National Park and 

location of most important endemic plant species (red marks) 

6.4 Role of the Lefka Ori in water provisioning  

The Lefka Ori massif is characterised as the water tower of west Crete due to its 

importance in providing water to all freshwater bodies, aquifers and groundwater 

reservoirs of west Crete. Lefka Ori not only receives the largest amounts of rainfall 

and snow as described in previous section but it also consists of characteristic 

permeable limestone lithology allowing vast amounts of water to percolate to the 
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deeper layers and recharg groundwater reservoirs providing for the needs of the 

population and agriculture of west Crete.  

The karstic system of Lefka Ori discharges mainly towards the north of the 

island in four systems of springs (from the east to west): a) Kournas lake – 

Georgioupolis springs, b) Stilos-Nio Chorio springs and Kilaris river, c) Ayia-Meskla 

srings and d) Koleni springs. 

The most important streams of the area are (Figure 44): 

• Samaria gorge stream towards the south 

• Ksiropotamos with direction S-N ending at Omalos plateau (1100m asl). 

• Klados gorge with direction N-S to NE-SW discharging in the Libyan sea  

• Tripitis gorge stream parallel to the previous 

• Agia Irini stream flowing from Omalos plateau direction E-W through the 

gorge and then towards the south to the Libyan sea  

 

 
Figure 44. Main water basin of Lefka Ori, karstic feature, streams, spring and rivers 

The amount of water from the study area feeding groundwater reservoirs, 

streams and spring systems was further calculated in GIS using Roseman (1967)  

rainfall linear equations with altitude for west Crete, DEM of the area (ES-CHM) 
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accounting also for evaporation and transpiration losses of 62% (Kritsotakis and 

Pavlidou, 2013). Water provision in each water basin is given in Table 10. 

Table 10. Water basins in the study area, area within N2k site and volume of water 
percolating feeding groundwater, streams and spring systems. 

Water basin name Area  

ha 

Water volume  

10
6
 m

3
 

Tavronitis - Koleni  903 7.78 

Theriso - Meskla 846 8.54 

Keritis - Ayia  8934 95.45 

Vrysses - Kournas lake 5691 57.76 

Tripiti  2371 21.56 

Eligia gorge 3867 47.87 

Samaria gorge 5172 45.30 

Klados gorge 1184 9.00 

Anopolis 3469 38.94 

Aradena gorge  2623 22.91 

Sfakia gorge 3286 34.87 

Ag. Irini gorge 2777 26.17 

Kilaris 3081 31.66 

 

6.5 Visitation, recreation and tourism in Crete and  the Lefka Ori 

Recreation and tourism are important components of many national and local 

economies and they contribute in innumerable ways to quality of life, sense of place, 

social connection, physical wellbeing, learning, and other intangibles. A key reason 

for studying patterns of recreation or tourism is the economic significance of this 

industry.  

A major and growing portion of recreation is “nature-based”, involving 

interactions with or appreciation of the natural environment (Balmford et al. 2009). 

For these types of activities, characteristics of the environment influence people’s 

decisions about where, when, and how to recreate. SCUBA divers, for example, select 

destinations based on the water clarity, water temperature, and diversity of marine life 

(Williams and Polunin 2000, Uyarra et al. 2009). Birdwatchers are drawn to the best 

places to see target species (Naidoo and Adamowicz 2005), which inevitably are 
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places where natural systems support populations of desirable birds (Puhakka et al. 

2011).  

Some recreation depends on environmental attributes such as species richness 

(Loureiro et al. 2012), the diversity of habitats (Neuvonen et al. 2010, Loureiro et al. 

2012), precipitation (Loomis and Richardson 2006), and temperature (Richardson and 

Loomis 2005), as well as to other attributes such as infrastructure and cultural 

attractions (Mills and Westover 1987, Hill and Courtney 2006). 
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Figure 45. Annual visitor numbers of Samaria gorge for the years 1981-2015 (source: 

Forest Directorate of Chania). 

In 2013 Mediterranean Agronomic Institute of Chania (MAICh) in collaboration 

with Samaria National Prak Management Body, Forest Directorate of Chania and 

Polytechnic University of Chania – Laboratory of Financial Management and Data 

Analysis and Forecast started conducting a survey and analysis of the benefits that 

visitors of Samaria gorge (core of Samaria National Park) had on the local economy 

and the profile of visitors of Samaria. In 2015 data ware collected from 1100 visitors 

through interviews. 

Analysis for the year 2015 revealed that although the number of visitors is 

significantly lower than the previous year (-9.2%) this was not due to the decrease of 

popularity of the destination but rather due to the bad weather conditions that allowed 
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visitation of the gorge for only 161 days instead of 187 in 2014 (Figure 45). On the 

contrary, average daily visitors increased from 722.61 in 2014 to 824.85 in 2015. 

Five out of ten visitors of Samaria gorge chose a tour operator from Chania for 

their transportation to the entrance in Ksiloskalo (Omalos) and back to Chania after 

the end of their day crossing the gorge. A 30% of visitors choose public transportation 

for their visit. 82.4% of them were visiting the gorge for the first time and 81.1% 

knew about the National Park before coming to Crete. Main source of information 

was the internet as well as friends and relatives that in the past have visited Samaria. 

What is interesting is that 31.9% of the people answered that Samaria 

influenced very much their choice to visit Chania because of the Samaria gorge. This 

is a significant figure because if it weren’t for the Samaria gorge these people would 

probably have visited a different destination. this together with another 24.8% of the 

visitors answered they were influenced “considerably”  underlines the importance that 

Samaria gorge for the local economy.  

The majority of visitors questioned (83.2%) answered that they would accept to 

pay at least 2€ more for the entrance fee that is now at 5€. This answer underlines that 

visitors get high value from the specific ecosystem service for the money they pay. 

When asked about the boat ticket 51% found the price normal and 47% found it high. 

In both of the above questions there is a significant difference in the answers from the 

visitors depending on the country of origin – Mediterranean tend to think they prices 

are more expensive than Scandinavian visitors. 

 Nearly 2/3 of the interviewees did not intent to spend the night in the area but 

only 19.2% answered they will not have a meal in a restaurant. 77.3% of the visitors 

interviewed spent money for their transportation, 61.2% paid for water and/or snack. 

Visitors are overall very satisfied by their experience. 63.7% answered they 

would recommend visiting Samaria to everybody, 21% would be interested to do 

volunteer work and stay inside the park and one out of three would be interested to 

visit other hiking trails in the broader area. 

In a different study the same group attempted a financial accounting of the 

visitation of Samaria gorge for the year 2013 – a direct estimate of ecosystem services 

accounting. Based on the number of visitors that year (136,650) they calculated that 

the sum of money visitors spent in the area and in the broader area of Chania 

prefecture is 3,425,000 € and 5,800,000 € respectively. 
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The study went further in estimating the financial benefit for the area using a 

multiplier for tourist spending. Based on the fact that most of the businesses are Small 

and Medium-sized Enterprises (SMEs) they assumed 85% of their profit stays in the 

local economy. Therefore the financial benefit to the local communities and the whole 

prefecture is estimated at 6,550,000 € and 11,100,000€ respectively. The study 

stresses the fact that these estimates are due to the visitors attracted to the area os 

Samaria gorge only and not money spent during the whole of visitors stay in the 

island. 
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Annex 1: Annual Agricultural Statistical Survey 201 0 
questionnaire 
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