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Introduction 

 

The Balkan - Mediterranean territory shares natural environment of high biodiversity 

value including lake complexes, riverine systems and inland and coastal wetlands, many of 

which inlcude important cultural heritage. Despite their importance, knowledge on these 

wetlands is scattered and incomplete making it difficult to support their protection and 

conservation. Common problems arise from inefficient use of resources, pollution and 

fragmentation, which coupled with the impacts of climate change, has gradually led to 

reduced availability of water and to degradation. Low implementation of EU directives as 

well as regional disparities in policies and action plans hinder the implementation of joint 

ecosystem and biodiversity management techniques and development of sustainable tourism 

approaches.  

The project “Improving the conservation effectiveness of wetlands” (WetMainAreas) 

was launched in September, 2017, under Transnational Cooperation Programme Balkan - 

Mediterranean 2014-2020 with the main goal to contribute to protection, conservation and 

development of wetlands, as a shared asset of the Balkan - Mediterranean (BalkanMed) 

territory. It comprises partner institutions from 4 different countries (Bulgaria, Greeece, 

Albania and North Macedonia), which helps to overcome national borders and build shared 

knowledge on wetlands and transnational ecosystems. 

The project addresses adequately the program’s Specific Objective 2.1. “to take on 

the transnational challenge by promoting ecological connectivity and transnational 

ecosystems’ integration”. It focuses on the mapping and assessment of wetland ecosystems 

as landscape features that play a significant role in the ecological connectivity of protected 

area networks (Natura 2000, Emerald, other national designated areas). It tackles the lack 

of harmonized spatial data on the location and extent of BalkanMed wetlands and the lack 

of assessments on the strcutureal connectivity of wetlands and protected networks. It uses 

satellite and web technology for the creation of interactive geoportals which give free access 

to the new created knowledge. 

The project area covers the whole BalkanMed area, including the territories of 

Albania, Bulgaria, Cyprus1, Greece, North Macedonia and (Figure 1).  

 
1 Although Cyprus was not represented in the WetMainAreas partnership, the project results covered 

its territory; existing data on wetlands’ location and extent kindly provided by Terra Cypria.  



 
 

 

 

Figure 1. Project area 
 

The main specific objectives are:  

(i) to carry out a detailed harmonized mapping of the BalkanMed wetland spatial 

extent in order to fill the knowledge gaps in national inventories as well as in 

science based evidences regarding their protection, conservation and restoration; 

(ii) to assess BalkanMed wetland connectivity beyond the boundaries of protected 

areas, and national borders as well; 

(iii) to support policy and action plans by integrating the new scientific knowledge in 

regional web platforms freely accesible to everybody in order to improve the 

capacity of authorities, spatial planners, and developers to take informed 

decisions and to cooperate towards ecosystem integration and sustainability. 

The project’s approach is innovative and lies at the edge of nature conservation (i.e 

ecosystem connectivity) and of satellite and web technology.  

The project encourages partnerships and shares project findings among all relevant 

actors – public institutions, NGOs, civil society, etc.  

 

The current publication outlines the project OUTPUT Results. 

 

 

 



 

OUTPUT Result 1:  

Harmonized mapping layers and database on       

Balkan - Mediterranean wetland ecosystems,                         

available through a web geoportal 

 

 

 

 

  



 
A very wide field of research and applications exist in wetland mapping, especially 

with the use of Earth Observation technologies: wetland identification, boundary delineation 

and mapping, estimation of area, mapping of habitat types and species, biomass assessment, 

water regime mapping, water quality assessment, etc. (Guo et al. 20172). Images with very 

high spatial and temporal resolution are now available, such as those of Copernicus's 

European Sentinel 2 satellite, which covers the Earth's surface every five days, and since 

2015 provides images with a resolution of up to 10 meters. In particular, the free, full and 

open data policy of Copernicus programme, which foresees access available to all users for 

the Sentinel data products, has made available a wide range of applications.  

Within the frame of WetMainAreas project, a harmonized mapping of the wetland 

ecosystem boundaries, all over the BalkanMed territory (Albania, Bulgaria, Cyprus, Greece, 

North Macedonia)3, has been carried out by national expert teams under the coordination of 

the Greek Biotope – Wetland Centre (EKBY). The mapping addressed the lack of updated, 

detailed and harmonized wetland inventories in the territory, with special focus on small 

wetlands, which often ignored. Earth Observation and GIS techniques were applied, 

including image analysis, photointerpretation of very high resolution images (Google Earth, 

World Imagery by ESRI, orthophotos), and integration of various open geospatial datasets 

(CORINE Land Cover, Copernicus Hydro Data, Open Street Map Data etc.). Existing wetland 

inventories of the countries, scientific papers and expert knowledge also used.   

At a first step, an automated processing of Sentinel 2 images (of the year 20170 was 

carried out by the Institute for Astronomy, Astrophysics, Space Applications and Remote 

Sensing (IAASARS) of the National Observatory of Athens4 and in close collaboration with the 

Greek Biotope – Wetland Centre. Using a minimum of four images, which covered both the 

wet (early spring) and the dry (late summer) season, the modified Normalized Difference 

Water Index (MNDWI) was calculated. The results were classified based on the frequency of 

water presence as suggested by the SWOS HORIZON 2020 project (Fitoka et al. 20185), and 

a geospatial layer was created with the possible wetland locations and extent. 

 
2 Guo, M., J. Li, C. Sheng, J. Xu, and L. Wu. 2017. A Review of Wetland Remote Sensing. Sensors (Basel, 

Switzerland), 17(4), 777. https://doi.org/10.3390/s17040777. 

 
3 Wetland polygons for Cyprus were kindly provided by Terra Cypria, and for Greek Islands by WWF-Greece. 
 
4 For further info please contact Dr. Iphigenia Keramitsoglou (ik@noa.gr). 

 
5 Fitoka Eleni, Antonis Apostolakis, John Truckenbrodt, and Maria Tompoulidou. 2018. Mapping of water 

https://doi.org/10.3390/s17040777
mailto:ik@noa.gr


 
Based on the possible wetland location and extent as derived by Sentinel 2 images, 

as well as with the use of other available geospatial data, the national expert teams created 

the final wetland geospatial layer, with the polygons of wetland site boundaries, by applying 

photointerpretation and GIS techniques. A set of common specifications considered in order 

to achieve the creation of a harmonized territorial GIS Wetland Layer (BOX 1). For the 

wetlands of the pilot sites (see OUTPUT Result 3) the MedWet data forms were adopted for 

data recording via field work or bibliography. 

More than 8 500 sites of natural and artificial wetlands mapped with a minimum size 

of 0.05 ha (excluding rivers and streams). Among them, 2200 in Greece6, 5374 in Bulgaria, 

692 in Albania, 162 in North Macedonia and 373 in Cyprus. They cover more than 530 000 ha 

(2% of the BalkanMed territory), 1/3 of which is designated as internationally important 

according to the Ramsar Convention, and is included in the NATURA 2000 and Emerald 

network as well as in the national designated areas (Figure 2).  

Notable is that, the ¾ of wetland sites occupy a small proportion of the total wetland 

area (3%), given that are small wetlands, below 8 ha (Figure 3). These numerous small 

BalkanMed wetland sites create a valuable network of corridors and stepping stones, very 

essential for species movement, migration and dispersal. When these small sites are found 

in heavily urbanized and agricultural areas they form islands for biodiversity and natural 

green infrastructures with multiple services, i.e. water retention, recreation, climate 

adaptation. 

The share of spatial distribution of BalkanMed wetlands per country, in numbers and 

spatial extent, is presented in Figure 4.  

The Wetland layers are available via the Balkan - Mediterranean Wetland Geoportal 

(http://185.17.146.157 or via https://wetmainareas.com/). It provides access in 97 geospatial 

layers (i.e polygons of wetland sites, protected areas, Natura 2000 sites, Emerald sites, 

connected areas favourable for biodiversity7 etc) 

 
permanence and fluctuations for updating the Ramsar Information Sheets using optical and radar data: A case 
study for two Greek Ramsar Sites and their catchments. Mapping water bodies from space 2018, European 
Space Agency-ESRIN. POSTER.  

6 The numbers includes the continental wetlands which were mapped by EKBY during WetMainAreas 

project and the Greek island wetlands kindly provided by WWF-Greece. 

 
7 The connectivity analysis (see Table 1) results in the so called connected network, within which large 

continuous areas are called connected land and small parts of the connected network are called isolated land. 
They are provided as separate layers in the Balkan - Mediterranean Wetland Geoportal; however for simplicity 

http://185.17.146.157/
https://wetmainareas.com/


 

 

 

 

Figure 2: Share of wetland spatial extent found within protected areas in the BalkanMed 

countries. 

 

Figure 3: Overview of numbers versus size of the BalkanMed wetlands. 

 

 

 
reasons in the present document we refer to both of them under the term “connected areas favourable for 
biodiversity” 



 
 

 

 

 

 

Figure 4: Distribution of wetlands (in numbers and spatial extent) in the BalkanMed 

countries. 

 

 

 

 



 
 

BOX 1: Specifications considered by the national expert teams for wetland boundary     

mapping. 

- Ecosystemic approach in wetland boundaries delineation. In the project, the term 

“wetland” is used collectively, including lakes, coastal waters and marshes, marine ecosystems up 

to a depth of 6 m at low tide, open and forested mires, seasonal flooded croplands, riparian and 

swamp forests, wet grasslands and wet heaths, as well as man-made wetlands. Sites can encompass 

even the non-wet habitats, such as sand dune systems and beaches along coastal wetlands, the deep-

water habitats of lakes, the underground aquifers, and even degraded wetlands, which have 

significantly lost their naturalness and wetnesstheir with potential for restoration.  

- The widely accepted Ramsar wetland definition and typology was used for classifying 

wetlands (http://archive.ramsar.org/cda/en/ramsar-documents-guidelines-strategic-framework-

and/main/ramsar/1-31-105%5E20823_4000_0__#B).  

- Common minimum wetland size to be included in GIS Wetland Layer is set to be 1 ha. Each 

responsible partner could decide by its own, whether or not to include additional wetland areas of 

smaller size. 

- As regards rivers and streams. At a minimum, main rivers and their 1st Order tributaries 

will be included as River network GIS layers.  

- Particularly, as regards estuaries. In addition to estuaries of main rivers and of their 1st 

order tributaries, all other estuaries of streams belonging to lower order, will be included in the GIS 

Wetland Layer of each country, regardless of their size. The estuary boundary suggested to follow 

approximately the 6m bathymetry at the seaside part and to end upstream at a minimum distance 

of 500 meter from the coastline.  

- Particularly as regards coastal wetlands. Their boundary suggested to follow approximately 

the 6m bathymetry at the seaside part.  

- Boundaries of wetlands to the landside part may be agricultural and urban areas, or natural 

and semi-natural dry areas. Degraded parts of wetland sites (i.e drained, after vegetation cuttings, 

or fillings) is suggested to be included in the GIS Wetland Layer in cases these areas could be 

potentially restored. 

- Each wetland site (each polygon of the GIS Wetland Layer) took a code and a name. The 

wetland code is the unique identity for each wetland site and became the key field in the common 

database. The first two digits stand for the country’s initials. The last two digits will take the value 

of “00” in the case of individual wetland sites; whereas the last two digits will take numbers between 

01 and 99 for wetlands which are part of a complex site. Each country can decide how to use the rest 

digits for numbering its wetland sites indicating geographical divisions (i.e NUTS, catchment division) 

and counters.  



 
After the final BalkanMed Wetland Layer was developed, IAASARS used these polygons 

to set up an innovative sattelite-based service for the monitoring of the surface water 

dynamics. It monitors systematically more than 8,500 wetland sites, with in preceded level 

of information and scientific value. When Sentinel-2 overpasses a wetland, a new image is 

downloaded. Then the spectral bands are processed, and several water indices are 

calculated. The statistics of the wetness and water presence per pixel give the status of 

water permanency. The statistical analysis per pixel can reveal the periodicity, extent and 

duration of flooding as well as the occasional or extreme flood events. With time, more 

images populate the database increasing the statistical value of the results.  

The innovative web satellite-based water-surface monitoring tool is accessible via a 

portal (https://extrema.space/WetMainAreas/dashboard.html). It provides access in a 3-

year time series of satellite-derived water indices used to map the wetlands’ water regime. 

It currently includes 450,800 cloud-free matches of Sentinel-2 images i.e. an average of 52 

images per wetland site (Figure 5). 

 

 

Figure 5. Infograph: The web satellite-based water-surface monitoring tool in numbers. 

https://extrema.space/WetMainAreas/dashboard.html


 
 

OUTPUT Result 2 

Balkan - Mediterranean wetland connectivity  

indicators & infographs 

 

  



 
The ecosystems’ continuity and integration are recognized by the EU cohesion policy 

as one of the main challenges for the safeguard of the biodiversity in support of sustainable 

development and improvement of citizens’ quality of life. 

Within the frame of WetMainAreas project, the mapping and assessment of the 

connectivity of land favourable for biodiversity was carried out in order to support the 

Specific objective 2.1: “Biodiversity: promoting ecological connectivity and transnational 

ecosystems’ integration”, of the Transnational Cooperation Program Balkan – Mediterranean 

2014-2020 (https://wetmainareas.com/). It also addresses the request of the Habitat and 

Birds EU Directives (the backbone of EU nature legislation), to consider wetlands as 

important landscape features that maintain and enhance ecological connectivity amongst 

the sites’ network and across the wider environment, in support of wildlife conservation.  

The mapping and assessement of connectivity, is a research work that carried out by 

woriking teams of involved project partners8 under the guidance and coordination of EKBY 

(see Table 1 for the methodological steps). It is based on the innovative approach which had 

been developed within the HORIZON 2020 research project “Sattelite-based Wetland 

Observation Service -SWOS” (Hatziiordanou et al. 20199). For the transboundary pilot sites, 

Mesta/Nestos River Basin10, Aoos/Vjosa River Basin, and Vardar/Axios River Basin, it was 

implemented beyond national boundaries (see OUTPUT Result 3). 

The mapping layers of connected areas indicate priorities for conservation and 

restoration within and outside the Natura 2000 and Emerald sites or other national protected 

areas. For example, they provide evidences for restoration priorities in the cases where non- 

connected areas are located within these sites. Or, in cases where connected areas of high 

value for biodiversity are located outside them, it is an evidence that these could be 

conserved as Other Effective Area-based Conservation Measures (OECMs) or could be 

integrated in existing sites if are located in neighbouring zones. 

 
8 National Environmet Agencey for Albania, University of Forestry for Bulgaria, St. Kliment Ohridski” 

University – Bitola for North Macedonia, Greek Biotope – Wetland Centre for Greece and Cyprus. 

 
9 Hatziiordanou L, Fitoka E, Hadjicharalampous E, Votsi N, Palaskas D, Malak D (2019) Indicators for 

mapping and assessment of ecosystem condition and of the ecosystem service habitat maintenance in support 
of the EU Biodiversity Strategy to 2020. One Ecosystem 4: e32704. https://doi.org/10.3897/oneeco.4.e32704. 

 
10  Fitoka E. and L. Hatziiordanou. 2020. Mapping and assessment of wetland ecosystems beyond 

boundaries. A pilot demonstration in the transboundary Nestos/Mesta river basin. In Smart Geography edited 
by Stoyan Nedkov, Georgi Zhelezov, Nadezhda Ilieva, Mariyana Nikolova, Kliment Naydenov, Steliyan Dimitrov 
and Boian Koulov. Springer publication. https://doi.org/10.1007/978-3-030-28191-5_27 

https://wetmainareas.com/
https://doi.org/10.3897/oneeco.4.e32704


 
A major goal of this spatial analysis is to examine the wetlands’ spatial relationships 

with the protected networks (i.e Natura 2000, Emerald sites, National Parks, Wildlife 

Refuges etc) as well as with those unprotected areas which may be favourable for 

biodiveristy. Three main spatial patterns can be identified based on the wetlands’ location: 

(a)    in connected land favourable for biodiversity. Such wetlands are parts of corridors and 

connected areas; they are important habitats especially for movement and dispersal of 

aquatic life. In case they are located outside protected areas, conservation and protection 

measures need to be set in priority. 

(b)    in unconnected land favourable for biodiversity. Such wetlands represent stepping 

stones; they are essential habitats that help species survival in fragmented landscapes. In 

case they are located outside protected areas, priority measures should focus in conservation 

and protection. In case they are found within protected areas, priority measures may needed 

for restoration and rehabilitation. 

(c)    in hostile land (not favourable for biodiversity: intensive agriculture and urban areas). 

Such wetlands represent biodiversity islands; they are the only source of habitat especially 

for aquatic species. Their conservation, protection, and rehabilitation is the top priority, 

because they are the most threatened ones. 

A notable finding is that, a considerable size of the BalkanMed wetland extent (almost 

1/3) is located in unprotected territories with very high value for biodiversity. This is an 

evidence for the measures need to be taken in order to integrate such wetlands in 

conservation action plans for protected habitats and species of Natura 2000 sites, Emerald 

sites, and National Parks, as well as in order to initiate programs and initiatives to manage 

and protect them as OECMs, and as green infrastructures or nature-based solutions in urban 

or degraded areas. 

Users and policy makers are encouranged to visit and use the Balkan-Mediterranean 

Wetland Geoportal (http://185.17.146.157) and have access in the spatial layers of the 

wetland ecosystems, the protected areas, and the connected areas favourable for 

biodiversity. The Geoportal allows the creation of maps of the area of interest. By examining 

the location of the wetlands, as described above, such maps can help to prioritize wetland 

protection, conservation and or rehabilitation. Some representative infographs follow. 

 

 

http://185.17.146.157/


 

 

 

 



 

 

 

 



 

 

 

 



 
Table 111: Connectivity mapping & assessment methodological steps. Guidance 

developed by EKBY for the joint application in the BalkanMed countries. 

STEP 1: Creation of Landscape map (favourable and hostile areas). The landscape map depicts 
the ‘Favourable’ (natural and semi-natural areas) and the ‘Hostile’ (agriculture, urban) landscape 
units for species movement and dispersal, and is used as input for the analysis. It is produced via 
reclassification of the Corine Land Cover dataset in 3 classes: a) Natural, semi-natural (classes from 
244 to 523 plus 141 / green urban areas; 142 / sports fields, as well as 213 / rice fields, 231 
pastures); b) Urban (classes from 111 to 133); and c) Intensive Agriculture. The CORINE Land Cover 
is enhanced with the detailed Wetland Layer produced in WetMainAreas.  

STEP 2: Creastion of “Landscape mosaic”, “Nature dominance” and “Land degradation” layers. 
To locate and measure the dominant land cover and the degree of land cover heterogeneity the 
Landscape Mosaic map is produced via a pattern analysis (GuidosToolbox software). It results in 19 
mosaic classes indicating the different degrees of land cover heterogeneity, by identifying the 
presence (10%), dominance (60%), or uniqueness (100%) of each land cover type. The analysis 
locates interface zones of natural land cover with agriculture and/or developed (urban) land cover. 
For example, a neighboring agricultural zone is considered more favourable compared to the 
transition into developed land cover. On the other hand a totally unique - undisturbed natural unit, 
indicates absence or minimum anthropogenic impact. 

The Landscape Mosaic (LM) tri-polar 
classification scheme showing 19 mosaic classes 
and their color-coded proportions of the 3 land 
cover components: Developed (red), Agriculture 
(Green) and Natural (Blue).  

The Landscape Mosaic (LM) tri-polar scheme, 
condensed into 6 classes to highlight human–

natural interface zones. 

  

To create the ‘Nature dominance’ layer, the 19 mosaic classes are condensed into the following 6 
classes which are corresponded to different level of degradation (from nature dominance to land 
degradation):  

All natural --- 6 - none degradation 
Mostly natural --- 5 - very low 
Natural-agricultural --- 4 - low 
Natural-developed --- 2 - high 
Natural-agricultural-developed --- 3 - medium 
Not dominated by natural --- 1 - very high degradation 

The ‘Land degradation’ layer is used as a sub indicator of the anthropogenic impact indicator 
(STEP3-Composite approach). 

 
11 For further info please contact: Lena Hatziiordanou (lenahatziord@ekby.gr) & Eleni Fitoka 

(helenf@ekby.gr). 

 

mailto:lenahatziord@ekby.gr


 
STEP 3: Mapping of Ecosystem Condition (natural potential). 

SIMPLE APPROACH for STEP 3: The ‘Nature dominance’ layer corresponds to the following values 
to create the ‘Ecosystem Condition (Natural Potential)’ layer. 

From Nature dominance to Natural Potential 
All natural --- Very high natural potential 
Mostly natural --- High natural potential 
Natural-agricultural --- Medium natural potential 
Natural-agricultural-developed --- Low natural potential 
Natural-developed --- Very low natural potential 
Not dominated by natural --- No natural potential 

COMPOSITE APPROACH for STEP 3: A synthesis of Anthropogenic Impact layer and Biodiversity 
State layer is performed to create the ‘Ecosystem Condition (Natural Potential)’ layer. Ecosystem 
Condition is ranked in 6 categories, from very high (5) to none (0).  

 

STEP 3.1: Creation of the Population Density layer. By integrating population density in the 
Anthropogenic Impact indicator we intent to reflect the potential pressures on ecosystems, given 
that population growth is considered as a key driver associated with food and energy needs, as well 
as with evolving consumption patterns, the loss of global biodiversity, the degradation of natural 
ecosystems and water pollution (EEA, 2015).  

This layer is produced with available population data are used (i.e per municipality level). It is 
created by dividing the number of citizens per sq km at the reported area (i.e. per area of the 
municipality). After examination, the resulted values are condensed into 6 classes, from 1 to 6 
indicating dense to sparse population. Example for Greece: 
6: 0 - 50 people/sqkm - 183 municipalities   -    Very sparse  
5: 50 - 100 people/sqkm - 46 municipalities 
4: 100 - 1500 people/sqkm - 51 municipalities 
3: 1500 - 5000 people/sqkm - 9 municipalities 
2: 5000 - 10000 people/sqkm - 20 municipalities 
1: >10000  people/sqkm - 17 municipalities   -    Extremely dense 
 
 

STEP 3.2: Calculation of the Anthropogenic Impact layer. It is calculated (via spatial analysis and 
map algebra) by combining the ‘Population Density’ (Step 3.1) with the ‘Land degradation’ (Step 
2), using the following equation: Anthropogenic Impact = 0,6 * ‘Land degradation’ + 0,4 * 
‘Population Density’. 

Population Density takes values from 1 to 6 indicating dense to sparse population. 

Land degradation takes values from 1 to 6 indicating very high to none degradation 

 

STEP 3.3: Calculation of the Biodiversity State layer. For this layer, the use of any available 
biodiversity state information (from integration of national reports or bibliography) is required. For 
Greece and Bulgaria it has been based on the available data derived from the EU Habitats Directive-
HD (92/43/EEC) and Birds Directive-BD (2009/147/EC) reporting. It was calculated as a composite 
indicator, incorporating eight (8) sub-indicators: Habitat condition, Species condition (flora and 
fauna), Population trends of breeding birds, Habitat richness, Species richness, Habitat distribution 
pattern, Species distribution pattern, and Richness of Common birds. It is prepared at National 
level by assigning values  from 0 to 5 indicating No biodiversity to Excellent biodiversity state.  

 



 
STEP 3.4: Calculation of the Ecosystem Condition (natural potential) layer. This is the last step 
for the calculation of the composite Ecosystem Condition (natural potential) layer. Spatial analysis 
and map algebra is performed by combining the ‘Biodiversity State’ with the ‘Anthropogenic 
Impact’ raster datasets, using the following equation:  

Ecosystem Condition = 0,5* ‘Biodiversity State’ + 0,5 * ‘Anthropogenic Impact’ 
Values from 5 to 0 are assigned indicating Very High to No natural potential 
 

STEP 4: Mapping of the Habitat Maintenance Ecosystem Service (ES) Supply, using as additional 
input the level of protection, and extraction of the Service Providing Units (SPUs). At this step 
the ‘habitat maintenance’ ecosystem service supply is assessed in order to map those areas where 
this ecosystem service is provided (Service Providing Units - SPUs), in other words, where the areas 
favourable for biodiversity are well maintained. To link the natural potential (STEP 3) with the 
supply of the habitat maintenance ecosystem service, the presence of national designation as 
additional input is considered, based on the scenario that protection measures are adequately 
applied and safeguard biodiversity. First, the ‘protection level’ layer is produced by classifying the 
national protected areas dataset, based on the IUCN management category, as follows: Value 3: 
High protection level (Strict) = IUCN categories: Ia (Strict Nature Reserve); Ib (Wilderness Area); II 
(National Park). Value 2: Medium protection level = IUCN categories: III (Natural Monument or 
Feature); IV (Habitat/Species Management Area); V (Protected Landscape/ Seascape); VI 
(Protected area with sustainable use of natural resources). Value 1: Weak/No protection level = 
not related to nature conservation (not applicable to IUCN categories), or unprotected land. 
Second, to create the ‘habitat maintenance ES Supply’ layer (ES Supply), the Ecosystem Condition 
(natural potential) layer (STEP 3), is coupled with the protection level layer by applying the 
following rule-matrix. If a landscape unit has some ‘natural potential’, the ‘supply’ is reduced by 
‘weak or no’ protection, it is increased by ‘strict’ protection, and it is not affected when ‘medium’ 
protection exists. If it has ‘no natural potential’, there is ‘no supply’, despite of any protection 
measures that may apply. The outcome layer is classified in 5 classes: no supply (0), very low (1), 
low (2), medium (3), high (4), and very high supply (5). Finally, the Service Providing Units (SPUs) 
are extracted by selecting only the areas of medium (3), high (4) and very high (5) supply. 

 

STEP 5: Structural Connectivity (of SPUs and N2K sites) and extraction of well-connected areas 
of high biodiversity value (favourable for biodiversity). For the assessment of the structural 
connectivity of natural areas that possess medium, high and very high ES supply, a Morphological 
Spatial Pattern Analysis (MSPA-analysis) is applied in the GuidosToolbox software (v. 2.8), using 10 
for the EdgeWidth setting. This value corresponds to a 1km zone around each pixel, and is in 
compliance to the minimum 1km distance of species dispersal applied also in the selection of the 
moving window for the LM computation. Then the MSPA result is converted to a network using the 
NW Component image analysis of the GuidosToolbox software. The aim is to identify a network 
(NW) of well-connected areas of high biodiversity value that benefit the Natura 2000 sites. The 
Network (NW) is composed of: Nodes (↔ MSPA class: Core) and Links (↔ MSPA class: Bridge = 
connectors between different Cores). The remaining MSPA classes are neglected from the Network. 
A connected set of nodes and links is called a Network Component (NW Component) and are 
displayed in alternating colors. The color black is used for node-only components having no links = 
ISOLATED CORES. A measurement of the degree of network connectivity in the examined image, is 
the ECA and the ECA_rel. ECA - Equivalent Connected (Node/Core) Area, is the square root of 

ES Supply Matrix 

Protection 
level 

Natural Potential 

0 
No potential 

1 
Very low 

2 
Low 

3 
Medium 

4 
High 

5 
Very high 

High 0 2 3 4 5 5 

Medium 0 1 2 3 4 5 

Weak/No 0 1 1 2 3 4 

 



 
PCnum=Σ (𝑛𝑜𝑑𝑒 𝑎𝑟𝑒𝑎 𝑜𝑓𝑐𝑜𝑚𝑝𝑜𝑛 ) 𝑁 2𝑖=1, the overall network connectivity. It is measured in units 
of area, i.e. hectare, or in pixels. ECA_rel is the normalized or relative ECA with respect to 
ECA_max when all components are fully connected. When looking at landscape habitats, ECA_rel 
is also known as ARH (amount of reachable habitat) or PRH (percentage of reachable habitat).  

 

Step 6: Evaluation of the spatial relationship between wetlands and N2K sites. Evaluate the 
spatial relationships between wetlands, N2K sites and connected areas favourable for biodiversity 
to identify the role of wetlands as stepping stones or corridors (key landscape components that 
improve the coherence of the Natura 2000 network) and identify areas for conservation and 
restoration. Suggested graphs/infographs statistics and map synthesis: Total connected land 
favourable for biodiversity; Total isolated land favourable for biodiversity; Total hostile land; 
Wetland area in connected land favourable for biodiversity; Wetland area in isolated land 
favourable for biodiversity; Wetland area in hostile land; NATURA 2000 sites area in connected land 
favourable for biodiversity; NATURA 2000 sites area in isolated land favourable for biodiversity; 
NATURA 2000 sites area in hostile land; Wetland area in non connected land, outside NATURA 2000 
sites; Wetland area in non connected land, inside NATURA 2000 sites; Wetland area in unprotected 
land favourable for biodiversity; Wetland area in unprotected land; Wetland area in protected land 
of low or no importance for biodiversity; Wetland area in protected land. 

 

 

 

 

 

  



 
 

OUTPUT Result 3: 

Pilot demonstration on wetlands connectivity 

assessment of pilot sites: 

Mesta/Nestos River Basin, 

Aoos/Vjosa River Basin, 

Axios/Vardar River Basin and 

Region of Thessaly 

 

 

 



 
Within the project four pilot sites had been defined, three of which are 

transboundary – Mesta/Nestos River Basin (shared by Greece and Bulgaria), 

Aoos/Vjosa River Basin (shared by Greece and Albania), Vardar/Axios River Basin 

(shared by Greece and North Macedonia) and one is in continental Greece - Region 

of Thessaly. 

The pilot site’s objective is detailed assessment on connectivity within the 

pilot site, improving knowledge on transnational ecosystems’ integration in the 

Balkan - Mediterranean territory and support in policy and action plan by integrating 

scientific knowledge for good practices for conservation of wetlands and thus the 

connected ecosystems. 

With this regard, four reports had been developed, presenting the results of 

the connectivity assessment along with classification of wetland condition in order 

to support managers and policy makers to justify and document the need to set 

priorities for restoration and protection in the context of the Habitats Directive 

(Article 10) and the Birds Directive (Article 4), which specifically urges for wetland 

conservation and underscore their importance as stepping stones or corridors 

enabling migration, dispersal and genetic exchange of wild species. The four reports 

are available through the project website: https://wetmainareas.com . 

For friendly-use wetlands within each pilot site are presented in tables, 

divided by priorities, as follows: 

- Priorities for wetland conservation as stepping stones and biodiversity 

islands (wetlands that fall within hostile land – agriculture and urban areas, not 

favourable for biodiversity); 

- Priorities for integrating wetlands within management of PAs and for 

connectivity restoration (wetlands that fall within unconnected land, favourable for 

biodiversity); 

- Priorities for restoration and management measures within NATURA 

2000 sites (wetlands that fall within isolated land favourable for biodiversity); 

https://wetmainareas.com/


 
- Priorities for wetlands conservation and protection as part of corridors 

(wetlands that fall within connected land, favourable for biodiversity). 

Extracts of such a table per each pilot site are presented below. The full 

tables could be found at the relevant Report on the pilot site via the project website: 

https://wetmainareas.com . 

  

Extract from Table: Connectivity 
assessment & field observation for 

wetland condition, transboundary pilot 
site Mesta/ Nestos 

Extract from Table: Connectivity assessment 
& field observation for wetland condition, 

pilot site Region of Thessaly 

https://wetmainareas.com/


 

  

Extract from Table: Connectivity 
assessment & field observation for 

wetland condition, transboundary pilot 
site Varda/Axios 

Extract from Table: Connectivity assessment 
& field observation for wetland condition, 
transboundary pilot site Vardar/ Axios 

 

ID cards of the pilot sites, containing general parameters of each pilot site, 

together with key results and key messages from the connectivity analysis are 

presented below: 

 

 

 

 

 

 

 

 



 
ID CARD OF TRANSBOUNDARY PILOT SITE MESTA/NESTOS RIVER BASIN 

Name of the transboundary pilot site Mesta/Nesto Rviver Basin 

Shared by Bulgaria & Greece 

 
Total area of the pilot site 6213.18 sq km 

Number of mapped wetlands 320 

Total area of wetlands within the pilot site 19 527.74 ha 

Name of the biggest wetland site Wetland complex “Nestos Delta and 
Adjoining Wetlands” 

Area of the biggest wetland site 14 666.52 ha 

Name of the smallest wetland site BG41372800 Wetlands above dancing 
Bears Park 6,  
BG41372700 Wetlands above dancing 
Bears Park 5,  
BG41372600 Wetlands above dancing 
Bears Park 4,  
BG41372300 Wetlands above dancing 
Bears Park 1,  
BG41376700 Wetlands near to Dolno 
Dryanovo 4,  



 
ID CARD OF TRANSBOUNDARY PILOT SITE MESTA/NESTOS RIVER BASIN 

BG41376800 Wetland near to Dolno 
Dryanovo 5,  
BG41368100 Wetland near to Borovo 9 
and BG41367500 Wetland near to 
Borovo 3 

Area of the smallest wetland site 0.1 ha 

Dominant Ramsar type in the Bulgarian part Zk(b)6 – Water storage areas (90%) 

Dominant Ramsar type in the Greek part A – Permanent shallow marine waters 
(25%)  
H – Intertidal marshes (25%) 

Dominant condition  Original habitats/landform still 
predominant (>50%). 

Natural potential to provide habitats for 
species 

High and very high 

Hostile land 28% 

Total unconnected land favourable for 
biodiversity 

2% 

Joint structural connectivity of Mesta/Nestos transboundary river basin - Connected 
land favourable for biodiversity 

 
Total isolated land favourable for 
biodiversity 

1% ha 

Total connected land favourable for 
biodiversity 

70% 



 
ID CARD OF TRANSBOUNDARY PILOT SITE MESTA/NESTOS RIVER BASIN 

Key messages Connected areas within transboundary 
pilot site Mesta/Nestos cover 70% from 
the River Basin! 
 
49% of land favourable for biodiversity 
act as ecological corridors that 
contribute in species movement and 
survival! 
 
A quite big portion of the network 
(16.501 ha) appears fragmented and not 
dominated by land favourable for 
biodiversity! 
 
More than 1/3 of the wetland spatial 
extent is found in hostile areas, 
indicating priority for restoration! 

 

ID CARD OF TRANSBOUNDARY PILOT SITE VARDAR/AXIOS RIVER BASIN 

Name of the transboundary pilot site Vardar/Axios Rviver Basin 

Shared by North Macedonia & Greece 

Location 

 



 
ID CARD OF TRANSBOUNDARY PILOT SITE VARDAR/AXIOS RIVER BASIN 

Total area of the pilot site 22 817.51 sq km 

Number of mapped wetlands 197 

Total area of wetlands within the pilot 
site 

35 692.77 ha 

Name of the biggest wetland site Wetland complex “Axios, Loudias, 
Aliakmonas Delta, Gallikos Estuaries, 
Kalochori Lagoon and Adjoining Marshes” 

Area of the biggest wetland site 29 211 ha 

Name of the smallest wetland site Crnichanska-Alabunar 

Area of the smallest wetland site 1.02 ha 

Dominant Ramsar type in the North 
Macedonian part 

6 - Water storage areas; 
reservoirs/barrages/dams/impoundments 
(generally over 8 ha) (25%) 

Dominant Ramsar type in the Greek 
part 

F - Estuarine waters; permanent water of 
estuaries and estuarine systems of deltas 
(60%) 

Dominant condition  Original habitats/ landform totally changed 
in the North Macedonian part 
Original habitats/landform still predominant 
(>50%) in the Greek part. 

Natural potential to provide habitats 
for species 

High in the North Macedonian part and 
No or very low in the Greek part 

Hostile land 54 % 

Total unconnected land favourable for 
biodiversity 

15.6 % 

Joint structural connectivity of Vardar/Axios transboundary river basin - Connected 
land favourable for biodiversity 



 
ID CARD OF TRANSBOUNDARY PILOT SITE VARDAR/AXIOS RIVER BASIN 

 
Total isolated land favourable for 
biodiversity 

0.3 % 

Total connected land favourable for 
biodiversity 

36.3 % 

Key messages The transboundary pilot site Vardar/Axios 
River Basin appears with small coverage of 
land favourable for biodiversity – 
approximately ¼ of the entire river basin! 
 
Priority areas for conservation are the lands 
favourable for biodiversity found beyond 
NATURA 2000 or Emerald sites, that can 
contribute to species movement and survival 
– 45% ! 
 
A quite big portion of Natura 2000 sites’ 
coverage appears fragmented and not 
dominated by land favourable for biodiversity 
(over 30%)! 

 



 
ID CARD OF TRANSBOUNDARY PILOT SITE AOOS/VJOSA RIVER BASIN 

Name of the transboundary pilot 
site 

Aoos/Vjosa Rviver Basin 

Shared by Greece & Albania 

Location 

 
Total area of the pilot site 6 651.56 sq km 

Number of mapped wetlands 230 

Total area of wetlands within the 
pilot site 

3 363.35 ha 

Name of the biggest wetland site Aoos Srpings Reservoir 

Area of the biggest wetland site 843 ha 

Name of the smallest wetland site numerous 

Area of the smallest wetland site Below 0.5 ha 

Dominant Ramsar type in the Greek 
part 

6 - Water storage areas; 
reservoirs/barrages/dams/impoundments 
(generally over 8 ha) (96%) 



 
ID CARD OF TRANSBOUNDARY PILOT SITE AOOS/VJOSA RIVER BASIN 

Dominant Ramsar type in the 
Albanian part 

6 - Water storage areas; 
reservoirs/barrages/dams/impoundments 
(generally over 8 ha) (38%) 

Dominant condition  Original habitats/ landform partially 
modified (10-50% untouched) 

Natural potential to provide 
habitats for species 

High to very high 

Hostile land 4.58 % 

Total unconnected land favourable 
for biodiversity 

14.47 % 

Joint structural connectivity of Aoos/Vjosa transboundary river basin - 
Connected land favourable for biodiversity 

 
Total connected land favourable for 
biodiversity 

80.94 % 

Key messages Almost the entire river basin appears 
with land favourable for biodiversity – 
both connected and unconnected land 
represent proportion of 95%! 
 
More than half of the wetland coverage 
is found in connected land favourable for 
biodiversity! 



 
ID CARD OF TRANSBOUNDARY PILOT SITE AOOS/VJOSA RIVER BASIN 

 
More than 39% of the land favourable for 
biodiversity is beyond the NATURA 
2000/Emeral network. Such areas are 
suggested as priority for conservation! 

ID CARD OF PILOT SITE REGION OF THESSALY 

Name of the transboundary pilot 
site 

Region of Thessaly 

Location Greece 

 
Total area of the pilot site 14 037sq km 

Number of mapped wetlands 134 

Total area of wetlands within the 
pilot site 

8 433.7 ha 

Name of the biggest wetland site EL61300100 Karla Reservoir 

Area of the biggest wetland site 3 489.73 

Name of the smallest wetland site EL61100600 Krini Artificial Pond 

Area of the smallest wetland site 0.08 

Dominant Ramsar type  2 - Ponds; includes farm ponds, stock 
ponds, small tanks; (generally below 8 
ha). 



 
Dominant condition  Original habitats/landform partially 

modified (10-50% untouched) 

Natural potential to provide 
habitats for species 

High 

Hostile land 13.34% 

Structural connectivity of pilot site Region of Thessaly- Connected land 
favourable for biodiversity 

 
Total unconnected land favourable 
for biodiversity 

52.67% 

Total connected land favourable for 
biodiversity 

34% 

Key messages Zoning and protection status of all areas 
of the Natura network and their 
management plans represent the legal 
and management tools for the 
conservation of wetlands inside NATURA 
2000. 
 
The management and restoration of 
riparian vegetation along the 
hydrographic network should be included 
in the River Basin Management Plans as an 
aspect of the ecological quality as this is 
significant for the preservation of 
connectivity or the re-creation of 
important corridors. 
 
Provisions for facilitating the creation of 
riparian vegetation could make even the 
smaller reservoirs significant assets for 
the wildlife. 



 
 

OUTPUT Result 4:  

Pilot demonstration on                                   

tourist/cultural heritage assessment 

 

 

  



 
Deliverable 4.x.2. “Guidance & pilot demonstration on tourist/cultural 

heritage assessment” of the WetMainAreas project consists of two parts – 1) study on 

cultural heritage assessment, and 2) tourist guidebook on cultural and natural 

heritage in the four pilot sites: 

1. Mesta /Nestos River basin (shared by Bulgaria and Greece) 

2. Vardar/Axios River basin (shared by North Macedonia and Greece) 

3. Vjosa/Aoos River basin (shared by Albania and Greece) 

4. Thessaly region (Greece). 

The overall objective of Deliverable 4.x.2. “Guidance & pilot demonstration 

on tourist/cultural heritage assessment” of the WetMainAreas project is to showcase 

a good practice in the promotion of cultural and eco-tourism in protected areas. In 

accordance with this objective it has the following specific tasks: 

1. To define the nature and scope of cultural heritage and cultural 

tourism; 

2. To identify current trends in cultural tourism and its management; 

3. To make an inventory of cultural heritage in the four pilot areas; 

4. To identify themes for cross-border cultural routes; 

5. To design a tourist guidebook promoting sustainable cultural and eco 

tourism in the four pilot areas.  

Geographical scope of data. 
Data was collected for the four pilot areas of the WetMainAreas Project:  

1. Mesta /Nestos River basin; 

2. Vardar/Axios River basin ; 

3. Vjosa/Aoos River basin; 

4. Thessaly region. 

The boundaries of the pilot sites that were defined on an administrative basis, 

because this enables the collection of data related to tangible and intangible 

heritage. The study therefore includes administrative units that coincide (wholly or 

partially) with the territory of the wetlands in the four pilot sites.  

 



 
THE CULTURAL HERITAGE ASSESSMENT 

There are a number of reasons why cultural routes are gaining more and more 

popularity. Firstly, this is one of the best ways to appreciate cultural heritage in its 

entirety and hence is the most suitable tool to promote shared cross-border heritage. 

At the same time, however, cultural routes are also a form of heritage presentation, 

which is among the most difficult to manage, mainly because of the need for joint 

efforts and coordination of many stakeholders, often based in several countries. The 

cultural heritage assessment is an integral part of the other project activities aimed at the 

conservation and sustainable use of wetland areas in cross-border regions, based on pilot 

activities in four regions: the Mesta / Nestos River basin, the Vardar / Axios River basin, the 

region of Thessaly in Greece, and the Vjosa / Aoös River basin. Given the complex nature of 

sustainable tourism development, the assets of the region should be taken in their integrity 

– in the case of heritage both natural and cultural heritage should be incorporated into 

tourism policies. 

Following an analysis of tangible and intangible cultural heritage, for each of the four 

pilot sites, at least three suggestions for themed cultural routes were presented, including 

major point of interest.  

Table 2 presents the results for the Mesta/Nestos pilot site. 

 

Table 2. Cultural themes along the Mesta/Nestos river 

Theme  Sites  

Ancient cultures In Bulgaria:  
➢ Antique City "Nicopolis ad Nestum" – near the village of 

Garmen; 
➢ Gradishte, near the village of village of Dolno Dryanovo; 
➢ Late Antiquity and Medieval Fortress "Kalyata" – near 

Yakoruda;  
➢ Fortress Momina Kula, near Gotse Delchev; 
➢ Thracian settlement in Kozluka, near the village of 

Koprivlen. 
 
In Greece:  

➢ The ancient city of Abdera, the birthplace of Democritus 
➢ The ancient city of Topeiros 
➢ The ancient Thracian town of Ismara 
➢ Fortress Kalivas-Yoniko 

Philippi - UNESCO site 



 
Churches and monasteries In Bulgaria: 

➢ Old Church "St. Teodor Tiron and Teodor Stratilat" - 
Dobarsko 

➢ Monastery "St. Georgi "- Hadzhidimovo 
➢ Church of St. Nicholas - Kovachevitsa 
➢ St Demetrius Church - Dolno Draglishte 
➢ St. Demetrius Church with a school - Teshovo village 
➢ Holy Trinity Church – Bansko 
➢ Church Virgin Mary – Bansko 

 
In Greece: 

➢ Rock Church of St. Theodores  
➢ Holy Church of Saint Demetrius  
➢ Holy Church of Dormition of Holy Mary  
➢ Holy Church of Entrance of Holy Mary  
➢ Monastery of the Transfiguration of the Christ 
➢ Monastery of the Ascension of Christ 
➢ Monastery of Panagia Faneromeni (revealed) 

Vathyrryakos  
➢ Church of the Archangels 
➢ Monastery of St. Nicholas, Porto Lagos 

Vernacular architecture In Bulgaria: 
➢ Kovachevitsa 
➢ Dolen 
➢ Bansko 
➢ Leshten 
➢ Delchevo 

 
In Greece: 

➢ Pagoneri 
➢ Petrousa 
➢ Xanthi (Samakov) 

Masquerade games In Bulgaria: 
➢ “Starchevata” – Razlog (first half of January); 
➢ 31.12-01.01 – villages in the region of Bansko and Razlog 

 
In Greece:  

➢ Petrousa – Babiden (6-8 January) 
➢ Kali Vrisi – babougeri (6-8 January) 
➢ Xanthi – carnival (in February);  
➢ Stavroupoli - Jamal (the day before Lent) 
➢ Volakas – Arapides (6-7 January) 
➢ Pagoneri – Charapides (6-7 January) 

 

A full description of the themed cultural routes for all four pilot sites can be 

found at the project website: https://wetmainareas.com/.  

 

https://wetmainareas.com/


 
THE TOURIST GUIDEBOOK 

The tourist guidebook “Bridging wetlands’ cultural and natural heritage: 

Mesta/Nestos, Vardar/Axios, Aoos/Vjosa, Region of Thessaly” was developed to 

promote the natural and cultural heritage in the four pilot sites. It has two major 

objectives: 1) Integrated promotion of cultural heritage in pilot sites, 2) Fostering 

cross-border tourism. The publication has the following structure:  

1. Introduction 

➢ The WetMainAreas Project 

➢ The Wetlands of South-Eastern 

Europe 

2. Presentation of the four pilot sites 

➢ Natural heritage 

➢ Cultural heritage 

➢ Five landmark sites, with description 

and how-to-get-there info.  

At the end of each section there are 

useful links to visitor centres. 

 

The Guidebook was distributed to Visitor Centres and Tourist Information 

Centres in the four pilot areas 

 



 
 

 

 

 

 

 

OUTPUT Result 5:  

State of art report on wetland relevant policies 

 

  

 

 



 
A unique wetland policy provides a clear opportunity to recognize wetlands as 

ecosystems requiring different approaches to their management and conservation, and not 

being masked under other sectoral management objectives. National Wetland Policy 

function as a framework that enables clear conclusions to be drawn about what actions are 

required (but does not in itself set out detailed prescriptions for actions) and what end result 

is expected. 

According to Peimer et al. (2016) national-level environmental protection policies 

may be positively associated with wealth and economic development or with indicators of 

political and social factors; Economic and political factors correlate with whether a country 

has adopted an official wetland policy; National wetland policy implementation is about the 

trust and existing positive relationships between policymakers, government officials, and 

civic actors and organizations; National-level political institutions and existing economic 

commitments are significant factors when considering the degree and type of national 

wetland protection. 

Study on state of art in Balkan - Mediterranean wetland relevant policies and on links 

with other sectoral and territorial plans such as agriculture, fishert, water management was 

produced. 



 
 

 

OUTPUT Result 6:  

Balkan - Mediterranean Wetland Living Lab           

workshop on transnational wetland ecosystem 

integration 

 

 



 
The Balkan - Mediterranean Wetland Living Lab Webinar was organized on 12th of 

May 2020 by the Greek Biotope – Wetland Centre with the support of all project partners. It 

brought together policy makers and representatives from competent authorities of 5 

countries, namely Albania, Bulgaria, Cyprus, Greece, North Makedonia with the purpose to 

demonstrate the knowledge and tools developed during the project and interact the key 

messages for a joint vision on improving the conservation effectiveness of wetland 

ecosystems. Among them – representatives of the General Secretary for Nature and Waters 

of the Greek Ministry of Environment, Vice Governor of Region of Thessaly, responsible for 

European programmes, Department of Protected areas of Greek Ministry, Department for 

Analytics, Support and International Cooperation, State Environmental Inspectorate (North 

Macedonia), National Environmental Agency (Albania), Ministry of regional development and 

public works (Bulgaria), researchers and representatives of organizations (Jena Optronics, 

WWF-Greece, Terra Cypra, TdV), etc. In total was attented by 80 people from 11 countries. 

The minutes and the meeting video can be watched in the project website 

(https://wetmainareas.com/). Annex I provides selected parts of the statements made by 

the invited policy makers and panelists. 

https://wetmainareas.com/


 
 

OUTPUT Result 7:  

Integretation of project results into policy      

reflected in publications 

 

 

 

 



 
Various project documents that address various levels:“Bulgarian wetland ecosystems 

for enforcement of the National Biodiversity act”; “Greek wetland ecosystems “for 

enforcement of the national Biodiversity law (protection,conservation)” (greek publication: 

http://repository.biodiversity-info.gr/handle/11340/2043); “North Macedonian wetland 

ecosystems for enforcement of Law on the Conservation and Promotion of the Environment 

and Nature and Law on the Protection of Ohrid, Prespa and Doyran Lakes; Albanian wetland 

ecosystems and their role in the context of European Directives and climate change 

(protection,conservation); “Thessaly Region wetland ecosystems and their role in regional 

promotion” (greek publication http://repository.biodiversity-info.gr/handle/11340/2042); 

“Goce Delchev wetland ecosystems and their role in regional promotion” were produced at 

national languagaes and uploaded on project website in order to integrate the project results 

into policy. 

 



 
  

Conclusions 

 

The Transnational Cooperation Programme Balkan - Mediterranean 2014-2020 gave to 

the WetMainAreas partnership the opportunity to address the lack of spatial data on wetland 

ecosystems and on connectivity with protected area networks, within the entire territory.  

 

The Balkan - Mediterranean territory shares a rich natural heritage, with numerous 

inland and coastal wetlands of high biodiversity value, which occupy only 2% of the territory 

area. Some 8,500 natural and artificial wetlands, with a minimum size of 0.05 ha, have been 

mapped (excluding rivers and streams), covering more than 530,000 ha. Many of these 

wetlands are part of important archaeological and cultural heritage, as being inhabited by 

millennia. 

 

The new knowledge created during the WetMainAreas project can support scientific 

based evidences for policy and management decisions regarding wetland conservation and 

protection measures, as well as for defining restoration priorities. This knwolegde is freely 

accessible via the developed services: 

 

➢ The Balkan - Mediterranean Wetland Geoportal (https://wetmainareas.com/) which 

provides access in the national inventory geodatabases and more than 97 geospatial 

layers for wetlands, protected areas, Natura 2000 sites, Emerald sites, and for the 

connected areas favourable for biodiversity.  

 

➢ The Satellite based monitoring service of monitoring the surface water dynamics 

(https://extrema.space/WetMainAreas/dashboard.html) which provides access in a 3-

year time series of satellite-derived water indices used to map the wetlands’ water 

regime. It currently includes 450,800 cloud-free matches of Sentinel-2 images i.e. an 

average of 52 images per wetland site. 

 

https://wetmainareas.com/


 
Policy makers and representatives of authorities responsible for land use planning, 

conservation and protection of natural resources, are encouraged to use the knowledge 

generated by the Balkan-Mediterranean Wetland Inventory & Connectivity Assessment, in:  

▪ strategic and operational plans relevant to nature conservation and restoration;  

▪ management plans of protected areas and of river basins;  

▪ new regulatory acts for improved management of unprotected wetlands in compliance 

with existing national and European legislation;  

▪ reports to EU and to Ramsar Convention or other initiatives;  

▪ joint actions at transnational level. 

 

The wide dissemination of the Balkan - Mediterranean Wetland mapping and 

connectivity assessment results and services is encouraged in order to foster scientific 

research, environmental education, awareness raising and communication, targeting various 

users i.e policy makers, national and local authorities, transboundary initiatives, NGOs, 

citizen science groups, journalists, etc. 

   



 

ANNEX I 

Selected parts of statements made by policy makers & 

panelists during the Wetland BalkanMed Living Lab on 8 May 2020 

 
Konstantinos Aravosis, Secretary General of Natural Environment & Water, mentioned 

that the WetMainAreas project, carried out by partner institutions from 4 different countries, will 
help to overcome national borders and build shared knowledge on biodiversity and transnational 
ecosystems in the Balkans and will help the competent authorities to enforce national legislation, as 
well as contribute to sustainable tourism development and thus improve the welfare of local 
communities. He referred specifically to the WetMainAreas portals that will assist in using the results 
in various levels like strategic planning, regulations for improved management of unprotected 
wetlands, reporting etc. He closed his speech by saying that this kind of projects promote ways of 
transnational scientific and cultural cooperation among the people in the Balkan countries and wished 
a fruitful meeting. 

Athanasios Moras, vice Governor of Region of Thessaly, Greece, for European programs, 
on behalf of the Region and of the Governor, Mr Konstantinos Agorastos, e said they are extremely 
proud of being part of such a project because it is the first time that they manage to gather and assess 
the wetland ecosystem of Thessaly under one common database, along with the wetlands identified 
in other Balkan countries, using technologies like GIS and combining the research done along with the 
investigation of human activity in the area.  

Edison Konomi, General Director National Environmental Agency (NEA), Albania (Mrs 
Oriana Hanxhari talked on his behalf), mentioned that WetMainAreas is a very good example for 
sustainability and for the profit of having common wetland database not only at country level but at 
Balkan level, which is one of the very important project results, as it is important for the exchange 
with the policy makers and other institutions. The results are very useful for NEA monitoring activities 
and for the national database for biodiversity, and are very relevant for their work in building their 
national environmental Information System and Assessment. He expressed his appreciation to the very 
strong and efficient partnership and mentioned the desire for future cooperation. He also noted that 
of the main values of the project is the integration of new indicators for connectivity which are 
comprehensive and relevant for policy makers and reach closer to the policy implementation on 
protection, conservation and developing of Balkan Med wetlands.  

Marius Mladenov, state expert at Management of territorial cooperation Directorate, of 
the Ministry of Regional Development and Public Work, Bulgaria, stressed the attention to the 
fact that the WetMainAreas project is one of the four projects that selected to be financed by the 
INTERREG BalkanMed, under the biodiversity priority, after a very competitive evaluation of more 
than 300 submitted proposals. He also noted how important is that project continues its activities and 
managed to face the difficulties due to corona virus new conditions. He noted that strong element of 
the project success is the fact that different types of partners were involved: research institutions, 
universities, regional authorities and municipalities. He expressed his satisfaction of being part of the 
WetMainAreas project which achieved the expected results and he wished that the project partners 
will continue their cooperation in the future. 

Fejzula Spahija, Head Director of State Environmental Inspectorate, North Macedonia 
(Mr. Darko Blinkov talked on his behalf), expressed the satisfaction from finalizing the project 
activities especially during this challenging corona virus period. He mentioned the active participation 
of the Environmental Inspectorate in INTERREG projects with partners form Balkan countries and 
expressed his pleasure for being one of partners of this significant WetMainAreas project for wetland 
ecosystems. He mentioned lessons learnt from the project, and pointed the need for much more 
public awareness, more focus on research with the use of modern technologies, and more 
communication between Balkan countries. He closed his speech by wishing a successful Living Lab and 



 
shared the Henry Ford’s quote: Coming together is a beginning, keeping together is a progress and 
working together is success. 

Kathrin Weise, SWOS coordinator, Jena Optronik, Germany, said that she was very 
impressed with the work of WetMainAreas project and mentioned relevenat projects like SWOS, 
GLOBE WETLAND II and their work on wetlands in AFRICA with very wide stakeholder participation. 

Anis Guelmami, co-chair of MedWet Inventories Specialist Group, Tour du Valat, stated 
that it is impressive work. He tested the portal and it is interesting work since for the first time there 
is an updated database with harmonised and same level data at a European Regional level. Great step 
that achieves an objective that MEDWET initiative set 20 years ago, we hope to have that it soon for 
all Med countries.  Tour du Valat will make use of this projects data and is particularly interested in 
common indicators and especially the connectivity indicator, which is a very good new kind in the 
Mediterranean level.  

Thanos Gianakakis, Mediterranean Island Wetland Inventory project, WWF-Greece saud 
is pleased to see the results after 20-30 years which now form a strong basis for wetlands 
conservation in the Balkans. He is totally convinced that Geoportals are very useful to stakeholders. 
We need to translate research results to protection and conservation of wetlands.  

George Melekis, Ministry of Environment, Water Sector, Greece said that the data of this 
project will be used at the 2nd revision of Water Basin Management Plans in Greece and proposed to 
find synergies/integrations with their own portal. 

Lefkios Sergides, Cyprus Wetland Inventory project, Executive director Terra Cypria 
said that a first big step is completed; the database can be used by various stakeholders and for 
restoration which is very important. The key is monitoring because wetlands are very dynamic 
ecosystems that change easily. The satellite tool is very important but it should be used in 
combination especially for wetlands that have water e.g. once every 5 years. 

Christoph Schröder, European Topic Centre of University of Málaga shared that 
WetMainAreas results are very important for European and Global policies because if harmonised data 
exist they support reporting but also defining priorities for the future. Especially for wide 
transboundary areas what the project achieved is crucial for current and advanced key policy targets, 
provides content for the new biodiversity strategy, for conservation and restoration projects, for 
evidence based conservation and for climate change mitigation. To have a complete mapping of 
wetlands is very important step for Ramsar, to extract action plans and policies. The connectivity 
assessment is very important especially with very high resolution details data.  

Oriana Hanxhari, NFP Ass. Coordinator for the relations with European Environmental 
Agency, Albania, said that more attention is needed to the wetlands in terms of policy, protection 
and preservation of their resources (i.e to address the finding that “almost 1/3 of wetlands is located 
in unprotected land and is with very high values for Biodiversity”) and mentioned that WetMainAreas 
is a first step approach towards a common acting with all the countries in order to develop a 
transitional cooperation based on the main findings of the project presented and that the results will 
help in better adaptation approach at national and  European level. 

Pejo Kirovski, State Environmental Inspectorate, North Macedonia (on his behalf Darko 
Blinkov talked) said that inspections will be supported by the project results; and they are working 
on a risk assessment methodology now and they would like to continue international cooperation’s. 

Vasilis Mitsios, external expert of Region of Thessaly, Greece mentioned that it is 
important to demonstrate that tourism activities can be close to environmental protection, near lakes 
and wetlands. This project will help create new tourism packages that combine protection and 
tourism and can help local municipalities realise the value to protect wetlands. There are citizens 
and enterprises that depend on wetlands. So the message is to visit and respect wetlands! 

Christina-Maria Bateka, Joint Secretariat, Transnational Cooperation Program INTERREG 
BalkanMed said that is really glad that INTERREG BalkanMed funded a useful tool. She mentioned the 
three key aspects that every eu project should focus: SUSTAINABILITY; DISSEMINATION; 
TRANSNATIONALITY. She closed the meeting mentioning that WetMainAreas is one of the best 
practices for the programme. 
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