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The Habitat: Coastal dunes with Juniperus spp. (code: 2250*) 

Coastal dunes with Juniperus spp. have been classified as a “priority 
habitat” (code 2250*) by the 92/43 EU Habitat Directive which means types 

of habitats in danger of disappearance of which the Community has a 
particular responsibility for their conservation. 



8 countries in EU 
224 Natura 2000 sites 

The Habitat 2250* in Europe 



The Habitat 2250* in Greece 

17  Natura 2000 sites  Nr. Code SITE NAME 

1 GR2230002 LIMNOTHALASSA KORISSION (KERKYRA) 

2 GR2140001 
EKVOLES ACHERONTA (APO GLOSSA EOS ALONAKI) KAI 
STENA ACHERONTA 

3 GR2220003 
ESOTERIKO ARCHIPELAGOS IONIOU (MEGANISI, ARKOUDI, 
ATOKOS, VROMONAS) 

4 GR2310001 
DELTA ACHELOOU, LIMNOTHALASSA MESOLONGIOU - 
AITOLIKOU, EKVOLES EVINOU, NISOI ECHINADES, NISOS 
PETALAS 

5 GR2320011 YGROTOPOI KALOGRIAS-LAMIAS KAI DASOS STROFYLIAS 

6 GR2550005 THINES KYPARISSIAS (NEOCHORI - KYPARISSIA) 

7 GR2550003 NISOI SAPIENTZA KAI SCHIZA, AKROTIRIO AKRITAS 

8 GR2540002 PERIOCHI NEAPOLIS KAI NISOS ELAFONISOS 

9 GR3000003 ETHNIKO PARKO SCHINIA - MARATHONA 

10 GR4340001 
IMERI KAI AGRIA GRAMVOUSSA - TIGANI KAI FALASARNA - 
PONTIKONISI, ORMOS LIVADI - VIGLIA 

11 GR4340015 PARALIA APO CHRYSOSKALITISSA MECHRI AKROTIRIO KRIOS 

12 GR4340013 NISOI GAVDOS KAI GAVDOPOULA 

13 GR4320003 NISOS CHRYSI 

14 GR4220020 NISOS MILOS: PROFITIS ILIAS - EVRYTERI PERIOCHI 

15 GR4220006 NISOS POLYAIGOS - KIMOLOS 

16 GR4220014 
KENTRIKI KAI NOTIA NAXOS: ZAS KAI VIGLA EOS 
MAVROVOUNI KAI THALASSIA ZONI (ORMOS KARADES - 
ORMOS MOUTSOUNAS) 

17 GR4210005 
RODOS: AKRAMYTIS, ARMENISTIS, ATTAVYROS, REMATA KAI 
THALASSIA ZONI (KARAVOLA-ORMOS GLYFADA) 



Threats 

• Restricted natural regeneration 

• Tourism 

• Lack of public awareness  

• Solid waste disposal 

• Fire 

• Grazing 

• Wood cutting 

• Climate change 



Juniperus macrocarpa Sm.  

The Juniperus species 
 



Juniperus phoenicea L.  

The Juniperus species 
 



The “Junicoast” Project 

Title:  “Actions for the conservation of coastal dunes with Juniperus spp. in 
Crete and the South Aegean” (Greece) 

Start date: 1-1-2009   

End date: 31-12-2012 

Extension: 31-8-2013 

Total budget:   1.501.210 €  
 
EC contribution :   1.125.908 € (75%) 
 
Co-financing:   375.303 €  (25%) 



Beneficiaries 

Coordinating Beneficiary:   
  Mediterranean Agronomic Institute of Chania (MAICh) 

Associated Beneficiaries: 
 
National and Kapodistrian University of Athens (NKUA), 
Faculty of Biology, Department of Botany 

 
          Decentralized Administration of Crete 
   Forest Directorate of Chania 
   Forest Directorate of Lasithi 
         Region of Crete 
   Regional Development Fund of Crete 



Scientific committee: 

Prof. Panagiotis Dimopoulos 
Prof. Of Botany and Plant Ecology 
University of Patras 
 
Dr. Louis F Cassar 
Director of the Institute of Earth Systems 
University of Malta 
 
Prof. Kerry B. Godfrey  
School of Hospitality and Tourism Management 
Ontario, Canada 
 
Mr. Antonio Vizcaino  and Mr. Javier Jimenez Romo 
Municipality of Valencia, Spain 
 

External monitoring team: 
Dr. Georgia Valaora 
Astrale Regional Coordinator 

• Municipality of Ierapetra 
• Municipality of Kissamos 
• Municipality of Kantanou-Selinou 
• Municipality of Gavdos 
• Decentralized Administration of Crete 
• Decentralized Administration of Aegean 
• Ministry of Environment Energy and Climate 

Change 

Stakeholders committee: 

Committees 



The specific objectives of the project were: 
  

● To contribute to the consolidation and dissemination of a 
knowledge base for the protection, restoration, 
monitoring and evaluating of coastal dune with Juniperus 
spp. habitats in Greece. 

● To understand, quantify and halt natural and 
anthropogenic threats that contribute to the long term 
degradation of the habitat. 

● To design and implement actions for the protection and 
long term restoration of coastal dune with Juniperus spp. 
habitats. 

● To provide support for better environmental governance 
in Natura 2000 sites through stakeholder involvement and 
training. 

Aim and Objectives 

The aim of the project was  to 

promote and enable the long term 

conservation of the priority habitat 

2250* “Coastal dunes with Juniperus 

spp.” in Greece. 



6  Project operation and monitoring 
actions 

Actions 

32 Deliverables 9  Preparatory actions  

8  Concrete conservation actions 

7   Public awareness and dissemination 
actions  

14 Milestones 



Shematic presentation of working method 



I II III IV I II III IV I II III IV I II III IV I II III IV

1 4 7 10 1 4 7 10 1 4 7 10 1 4 7 10 1 4 7 10

2 5 8 11 2 5 8 11 2 5 8 11 2 5 8 11 2 5 8 11

3 6 9 12 3 6 9 12 3 6 9 12 3 6 9 12 3 6 9 12

A1 MAICH Landform and land degradation processes in dune systems 

A2 MAICH Determining the dune system plant communities’ composition and structure 

A3 NKUA Composition and structure of Juniperus  populations

A4 MAICH Habitat mapping 

A5 MAICH Visitor impact assessment 

A6 MAICH Stakeholder consultation 

A7 MAICH Elaboration of long term monitoring protocols and selection of indicators 

A8 NKUA Elaboration of target habitat protection and restoration specifications 

A9 MAICH Determination of the Governance structure and legal status 

C1 FDC/FDL On site habitat demarcation

C2 FDC/FDL Waste removal 

C3 NKUA Enhancement of juniper regeneration

C4 NKUA Restoration of the floristic composition and structure of the target habitat 2250*

C5 FDC/FDL Fore dune stabilization through vegetation restoration

C6 FDC/FDL Visitor management intervention and infrastructures

C7 MAICH Design and installation of Signs

C8 MAICH Ex situ conservation and propagation of keystone species 

D1 MAICH Development and implementation of a communication strategy 

D2 MAICH Website development

D3 MAICH Environmental education campaign

D4 MAICH Training for habitat protection and restoration

D5 MAICH Production and dissemination of habitat protection and restoration guidelines 

D6 MAICH Dissemination of findings to the scientific community and Layman’s report

D7 MAICH After-LIFE communication and conservation plans

E1 MAICH Project coordination and management 

E2 MAICH Monitoring and evaluation of the effectiveness of the project

E3 MAICH Scientific Committee 

E4 MAICH Networking with other similar LIFE projects

E5 MAICH Stakeholder Committee

E6 MAICH External auditing 
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Project Areas 

Crete:  
 

•  Gavdos island 
•  Kedrodasos  
•  Falasarna 
•  Chrysi island 
 
 
South Aegean: 
 

•  Rodos  
•  Naxos 
•  Milos 
•  Polyaigos 



KEDRODASOS 



KEDRODASOS 



GAVDOS  

Sarakiniko 

Agios Ioannis 
Lavrakas 



GAVDOS - SARAKINIKO 



GAVDOS – AGIOS IOANNIS 



GAVDOS - LAVRAKAS 



FALASARNA 



CHRYSI 



CHRYSI 



RHODES ISLAND 



NAXOS  ISLAND 



PREPARATORY ACTIONS 



Α1. Landform and land degradation processes in dune systems  



30x30m plots 10x10 m relevé 3x3 m relevé 

A2. Determining the dune system plant communities’ composition and structure  

Number of species :  142  
Families: 33,  Poaceae (14%),  Compositae (13.4%) and 
Fabaceae (11.3%)  
Life forms: 6, Therophytes (56%), Chamaephytes (16%) 
Endemic species:  4.9% (7 /142) 
 



A3. Composition and structure of Juniperus subpopulations  

Maps of population density 
(Method: Ordinary Kriging) 

Individuals/100 m² 

Sampling points 
Lavrakas 

Chrysi East 



Sex Ratio of  
Juniperus macrocarpa 

A3. Composition and structure of Juniperus subpopulations 

  

M/F = 1.04 

M/F = 1.04 

M/F = 1.24 

M/F = 0.97 

M/F = 1.03 

M/F = 1.12 

M/F = 1.68 



A3. Composition and structure of Juniperus subpopulations 

Regeneration of Juniperus macrocarpa 



Population mean 
age(years) 

Maximum age 
(years) 

Chrysi East 180 - 200 344 

Sarakiniko 150-180 212 

Ag. Ioannis 190-210 296 

Lavrakas 100-120 159 

Kedrodasos 70 - 100 150 

Age of subpopulations (measured by tree rings) 

A3. Composition and structure of Juniperus subpopulations 



Α4. Habitat mapping  



Α4. Habitat mapping  

Mapping of Land Cover Changes 

Kedrodasos (2007) 

Kedrodasos (1968) 



Vegetation cover 
change  

Area(ha) 

Lavrakas 
Gavdos 

Agios 
Ioannis 
Gavdos 

Falasarna Kedrodasos Chrysi East Chrysi West 

1945-2007 1945-2007 1968-2007 1968-2007 1968-2007 1968-2007 

Maintained open 
areas  

30.11 (31%) 14.57 (63%) 2.122 (77%) 5.267 (51%) 18.8 (49%) 
26.97 
(49%) 

Vegetation decline 4.05 (4%) 1.15 (5%) 0.145 (5%) 1.044 (10%) 2.74 (7%) 2.5 (4%) 

Vegetation increase 19.10 (20%) 2.97 (13%) 0.333 (12%) 1.365 (13%) 4.87 (13%) 4.936 (9%) 

Maintained 
vegetation cover  

43.99 (45%) 4.48 (19%) 0.158 (6%) 2.606 (26%) 12.14 (31%) 20.7 (38%) 

Total 97.25 23.17 2.758 10.282 38.55 55.106 

Α4. Habitat mapping  

Mapping of Land Cover Changes 



Α5. Visitor impact assessment 

 Social survey 
 
Spatial distribution of the visitors use 

 
Patterns of use (trails, camping locations and 
hotspots) 

 
Assessment of sites condition (damage on 
Juniper trees, cover of root exposure, ground     
cover vegetation and a litter survey) 



Α5. Visitor impact assessment 

KEDRODASOS: half of visitors (54%) camp for two or more days  

GAVDOS: majority of visitors (65%) are staying for 5 or more days. Visitors going to Gavdos on a 
daily trip accounted only for 2%.   

CHRYSI: majority of visitors (67%) are mainly visiting the island on a daily trip and returning to 
Ierapetra in the afternoon. Only 13% of the visitors to Chrysi are staying for more than 2 days.   

Level of environmental awareness: moderate (only 35% of the visitors knew that the habitat is 
included in the Natura 2000 network)  



Α5. Visitor impact assessment 

Trail mapping 

Mapping of camping sites 



Damage on Juniper trees 
(significant difference between used and 
unused plots) 

Cover of root exposure 
(significant difference between used 
and unused plots) 
  

Α5. Visitor impact assessment 



Ground vegetation cover (%) 
(No significant difference between used and unused 
plots since most species are therophytes) 

Number of plant species 
(No significant difference between used and unused 
plots since most species are annuals) 

Α5. Visitor impact assessment 



Number of Juniperus seedlings  
(No significant difference between used and 
unused plots. The germination of the seeds 
and the survival of the seedlings depend on 
various environmental factors) 

Α5.  Visitor impact assessment 



Litter Survey 

Α5. Visitor impact assessment 



Α6. Stakeholder consultation  

  Establish the stakeholders level of awareness, perceived values, threats and recommendations for 
conservation. 

 Interviews (face to face or telephone) were carried out with Local Authority officials, tourism operators 
and businesses as well as community representatives. 

 Local community surveys  



Α6. Stakeholder consultation 



Conclusions Recommendations 
 Need to raise awareness of stakeholders and 

local communities regarding the values and 
threats, 

 Need to design and apply an appropriate code of 
conduct while on sites, 

 Need to establish the impact of visitors on the 
habitat at all sites, 

 Implement appropriate yet feasible visitor 
management and conservation actions, 

 Greater engagement and collaboration between 
stakeholders and the involvement of the local 
communities, 

 Engage children in awareness raising and 
conservation actions for the habitat, 

 Visitor management actions need to be 
discussed collectively with stakeholders to 
ensure their feasibility, maintenance and long 
term feasibility given current absence of 
management authority and maintenance funds. 

 Threats related mainly to tourism, 
overgrazing, fire risk, Pine 
encroachment and cutting of branches 
are perceived to be compromising the 
status of the habitat at all sites, 

 Existing management of all sites is 
considered as insufficient or ineffective 
presently, 

 Governance issues are proving barrier 
to the effective management of the 
habitat, 

 Systematic monitoring and information 
collection regarding the habitat–is 
currently limited  or non existent. 
 

Α6. Stakeholder consultation 



A7: Elaboration of long term monitoring protocols and selection of indicators 

Indicators description includes: 
• Background and objectives  
• Sampling design  
• Field methods  
• Data handling, analysis, and reporting  
• Personnel requirements and training  
• Operational requirements  
• Standard Operating Procedures (SOPs) 

 5 monitoring protocols and 10 monitoring indicators: 

1: Amount, distribution and composition of litter 
2: Number of broken branches, cover of root exposure (%), ground 

vegetation cover (%), and total number of plant species 
3: Juniperus regeneration 
4: vegetation cover of keystone species, sex ratio of J. macrocarpa 

and presence of invasive species 
5: Level of public environmental awareness 



Α8. Elaboration of target habitat protection and restoration specifications  

 Degradation factors for each site 
 

 Deviation from desired state 
 

 Habitat threats 
 

 Recommended actions 
 



Α9. Determination of the Governance structure and legal status  



 The analysis of the governance structure showed a fragmentation of responsibilities and a lack of 
clarity regarding the form of governance and delegation of responsibilities resulting in confusion 
and inability to determine accountability.  
 

 The analysis of the responsibilities of various agencies and services recognized the lack of 
Management Bodies who should have the authority to ensure the effective management and long-
term protection of the areas. The legislation is not considered to be a problem, but rather the 
lack of its enforcement.  
 

 Limiting factors for the relevant bodies included: lack of adequate funding, difficult access to the 
areas, and incomplete information on the necessary measures to be implemented. 
 

 The Greek legislation does not provide specific provisions to protect the habitat 2250*. The 
protection of this habitat occurs under general provisions on the environment through legal and 
administrative acts related to protected goods, which are in direct relation to the habitat (coast, 
dunes, beach, etc.). 

Α9. Determination of the Governance structure and legal status  

Conclusions: 



Concrete Conservation Actions 

Technical description: Chestnut poles diameter 8-10cm, height 2m. Distance between sticks 
depended on the topography, the vegetation and the area of each 
site.  

C1. On site habitat demarcation 



C2. Waste removal Concrete Conservation Actions 



Fencing young individuals of Juniperus macrocarpa 

C3. Enhancement of juniper regeneration Concrete Conservation Actions 



Planting female individuals of Juniperus macrocarpa  

C4. Restoration of the floristic composition and structure  

Rooted cuttings  

Concrete Conservation Actions 



Removal of invasive Pinus brutia  
by uprooting young individuals  

Concrete Conservation Actions C4. Restoration of the floristic composition and structure  



Planting keystone species of habitat 2250* 

Pancratium maritimum Centaurea pumilio 

Concrete Conservation Actions C4. Restoration of the floristic composition and structure  



20/5/2011 
4/6/2012 

Eradication of alien species 

Carpobrotus edulis 20/5/2011 

Concrete Conservation Actions C4. Restoration of the floristic composition and structure  



C5. Fore dune restoration Concrete Conservation Actions 



C6. Visitor management intervention and infrastructures 

Path deliniation and installation 
 of wooden boardwalks 

Installation of wooden tables and benches 

Concrete Conservation Actions 



Path delineation 

Concrete Conservation Actions C6. Visitor management intervention and infrastructures 



Installation of wooden boardwalks, width 1,50m 

Concrete Conservation Actions C6. Visitor management intervention and infrastructures 



C7. Design and installation of Signs Concrete Conservation Actions 



Information sign at the entrance of the habitat 

Concrete Conservation Actions C7. Design and installation of Signs 



Two-sided information sign inside the habitat 

Concrete Conservation Actions C7. Design and installation of Signs 



Project panel Habitat description panel 

Concrete Conservation Actions C7. Design and installation of Signs 



Site-specific panel 

Concrete Conservation Actions C7. Design and installation of Signs 



C8. Ex situ conservation and propagation of keystone 
species 

 Seed collection of Juniperus macrocarpa, J. phoenicea and 30 other 
keystone species 

 Storage of collected seeds at the seed bank of MAICh 
 Protocols for seed collection, handling and storage of collected 

keystone species 
 Protocols for seed germination of collected keystone species 
 Propagation of Juniperus macrocarpa, J. phoenicea and other keystone 

species 
 Collection and propagation of female cuttings of J. macrocarpa 

Concrete Conservation Actions 



Concrete Conservation Actions C8. Ex situ conservation and propagation of keystone 
species 



Concrete Conservation Actions C8. Ex situ conservation and propagation of keystone 
species 



PUBLIC AWARENESS AND 
DISSEMINATION OF RESULTS 



D1. Development and implementation of a communication strategy 

Project leaflet 



Posters 
T-shirts 
Radio spot (Gavdos FM) 
Project presentation on YOUTUBE  

D1. Development and implementation of a communication strategy 



Video production 

D1. Development and implementation of a communication strategy 



Code of Conduct 

D1. Development and implementation of a communication strategy 



D1. Development and implementation of a communication strategy 



D1. Development and implementation of a communication strategy 



Exhibition “Agrotikos Augustos”  Chania 2012,  2013 

D1. Development and implementation of a communication strategy 



Newspaper articles 

D1. Development and implementation of a communication strategy 



D2. Website development http://www.junicoast.gr 



D3. Environmental education campaign 

School teachers' educational booklet Environmental education workshop - Chania 



Site visits to Kedrodasos with school teachers and students 

D3. Environmental education campaign 



Environmental education workshop - Naxos 

D3. Environmental education campaign 



Organisation of Student weeks - MAICh 

D3. Environmental education campaign 



On-site discussions with campers : 

In Gavdos In kedrodasos 

D3. Environmental education campaign 



Environmental education workshop co-organized with the 
Environmental Education Center of Ierapetra 

D3. Environmental education campaign 



Student information at summer camps in Akrotiri-Chania 

D3. Environmental education campaign 



Children fairy tale 

D3. Environmental education campaign 



D4. Training for habitat protection and restoration 

Training workshop - Naxos 



D5. Production and dissemination of habitat protection and restoration guidelines 

The habitat protection and restoration 
guidelines include: 
 
 The habitat description  
 The description and the methodologies of 

preparatory actions 
 The description, the technical details of the 

implementation of concrete conservation actions 
 The description of dissemination actions 
 The monitoring methods 
 
  



D6. Dissemination of findings to the scientific community and Layman’s report 

The associated beneficiary NKUA presented a poster in 
Greek entitled: “Σύνθεση και δομή των υποπληθυσμών 
του είδους Juniperus macrocarpa στην Κρήτη” at the 
5th Panhellenic Congress of Ecology that was held on 
07-10.10.2010 in Patras.  

The associated beneficiary NKUA presented a poster 
entitled: “Population data analysis of Juniperus 
macrocarpa subpopulations in four sites at Crete 
towards the implementation of specialized conservation 
actions” at the 12th Congress of Hellenic Botanical 
Society that was held on September 2011 in Rethymno. 



D6. Dissemination of findings to the scientific community and Layman’s report 



D6. Dissemination of findings to the scientific community and Layman’s report 



D7.  “After-LIFE” communication plan 

The after-LIFE communication plan 
identify and propose communication 
activities which will be implemented 
after the end of the project.  



The after-LIFE conservation plan 
identify and propose conservation and 
management activities which will be 
implemented after the end of the project.  

D7.  “After-LIFE” conservation plan 



OVERALL PROJECT COORDINATION AND MONITORING 



E2. Monitoring of the effectiveness of the dissemination actions  

The dissemination actions of the project included 
among others: 
 
1. The leaflet of the project produced and distributed 

(ferry boats, and on-sites) at the begining of the 
project 

2. The radio spot aired during two consecutive summer 
seasons (May-Septemeber 2011 and 2012) 

3. Various events and Media publicity since the begining 
of the project 

4. Information signs installed at the entrance/exit and 
within all the habitat areas. 

The monitoring of the effectiveness 
of the dissemination actions was 
implemented by collecting 
questionnaires at the begining (2009) 
and at the end (2013) of the project. 



E2. Monitoring of the effectiveness of the dissemination actions  



Conclusions: 
 
 The visitors' level of awareness, perceived values and threats established on the onset of 

the project were taken into consideration in defining the sequence of the communication 
activities, channels and materials. This participatory approach allowed a better planning 
of the activities which is of utmost importance for the proper implementation of the 
communication plan. 

 The code of conduct developed by the project had a very positive response on the 
visitors’ behavior while on-site. 

 Public education requires a strategic communication plan based on specific objectives, 
targeted audiences and implementation approach. 

 The installation of information signs at strategic points (entrance, exit) and within the 
habitat boundaries increased the visitors' level of environmental awareness, and reduced 
their negative impacts while onsite. 

 The long-term conservation of coastal dunes with Juniperus spp. requires continuous 
efforts by all stakeholders in identifying, proposing and implementing communication and 
conservation activities. 

E2. Monitoring of the effectiveness of the dissemination actions  



E3. Scientific committee  



E4. Networking with similar LIFE projects 

JUNIPERCY project - Cyprus 

PROVIDUNE project - ITALY 



E5. Stakeholder Committee  



FINAL EVENT – Chania 27-8-2013 




