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Methodology of Desktop Analysis for identifying pSCIs[footnoteRef:1] in Serbia [1:  pSCIs – proposed Sites of Community Interest - a list of sites for the conservation of species and habitat types from Annexes of HD to be submitted by the Member State to the European Commission upon accession to the European Union] 



Introduction
The main goal of the Natura 2000 network regarding Habitats Directive is to safeguard Europe’s most valuable and threatened species and habitats, which are protected by proposed Sites of Community Interest – pSCIs and Special Protected Areas – SPAs for birds. This Methodology deals with identifying pSCIs based on the analysis of data on species and habitat types of European Importance. In order to identify a good proposal of pSCIs, it is important to gather a sufficient amount of quality data on species and habitat types from the annexes of the Directive, but even more important is the analysis of these data.
The key premise for good data analysis for the identification of a pSCIs is the knowledge of criteria, indicators and thresholds and their following setting. The general criteria are listed in Annex III of Habitats Directive, but each country has different historical experience, protection, methodologies to gather the data on species and habitat types and local circumstances, which make the process complicated.
In the submitted Methodology, our project team present a description of the single steps that it was took in Serbia in the analysis of data on species and habitat types within the project EU for Serbia - Continued support to the implementation of Chapter 27 in the area of nature protection (NATURA 2000).
At several working meetings, the project team prepared the basic framework of this Methodology according to the experience from member states, experience gained through the field mapping and gathering data and experience gained from similar processes like Emerald Network, Bern Convention or on national level preparation Red Data Books and building the national Ecological Network of Serbia. The Methodology was subsequently consulted at several meetings with the project beneficiaries. Other important suggestions for its improvement were gathered from meetings and following discussions with members of working groups for invertebrates, vertebrates and habitat types with plant species. The Methodology was discussed in detail at the training seminar (Training Seminar – Natura 2000 designation process; field mapping methods, data gathering and management, 8. – 9. June 2021, Belgrade), where we obtained other important suggestions for its modification. The last key discussion on this Methodology took place at the 2nd Technical Workshop on Result 1 of the project (25 – 26th August 2021, Belgrade).
We assume that Serbia will continue to gather data on habitat types and species, and therefore it will be necessary to repeat this analysis with new additional data. The aim of preparation such a Methodology is its re-use in the future. Of course, setting thresholds will have to be done again, but the procedure should be the same.





1. Requisites for the preparation of data analysis on species and habitats for identifying pSCIs.

The basic starting points from the European Union perspective for the selection criteria for SCI (compilation from European Union documents and requirements for preparing the pSCIs)
For the creation of SCIs, an assessment is made at the national level of the relative Importance of sites for each natural habitat type and species listed in the Habitats Directive (hereinafter HD). The precise data about the occurrence of target habitat types and species (Annexes I and II – reference lists[footnoteRef:2]) within the whole territory of the country are crucial for the preparation of the Natura 2000 network of high quality in accordance with the European requirements. It results from the Annex III[footnoteRef:3] of the Habitats Directive. This Annex III information on the criteria is general, and therefore the European Commission, together with its expertise institutions, has developed several explanatory documents on these criteria. The evaluation process is described in more detail in the document – “Criteria for Assessing national lists of pSCI at biogeographical level“, published by DG environment, HAB. 97/2 rev. 4 18/11/97[footnoteRef:4]. Further clarification was provided by the European Topic Centre on Biological Diversity in 2002 on certain species and taxonomic groups (Habitats SWG 2002-02 rev13) and on the evaluation process itself in an updated document prepared in 2016[footnoteRef:5]. Another practical explanatory information is summarised in the document – “Some general principles for biogeographical seminars”[footnoteRef:6]. Many member states do not close the habitat and species inventories of their whole territories until nowadays. [2:  Reference lists – list of Annex I HD habitat types occured in Serbia – non-forest habitat types https://daphne.sk/Natura2000SerbiaSCI/reflistnfh.html; forest habitat types - https://daphne.sk/Natura2000SerbiaSCI/fh.php?9110 and list of Annex II/IV/V(fish) HD species occured in Serbia – plants - https://daphne.sk/Natura2000SerbiaSCI/reflistbot.html and animal species - https://daphne.sk/Natura2000SerbiaSCI/reflistzoo.html ]  [3:  Annex III HD - Criteria for selecting sites eligible for identification as Sites of Community Importance and designation as Special Areas of Conservation - https://lexparency.org/eu/31992L0043/ANX_III/ ]  [4:  Hab. 97/2 rev. 4 18/11/97 – Criteria for Assessing national lists of pSCI at biogeographical level - https://www.eionet.europa.eu/etcs/etc-bd/activities/hab_97_2_criter_en.pdf ]  [5:  Criteria for assessing sufficiency of sites designation for habitats listed in annex I and species listed in annex II of the Habitats Directive; 2016; EEA, ETC/BD - https://www.eionet.europa.eu/etcs/etc-bd/activities/further_adapted_criteria.pdf ]  [6:  Some General Principles for Biogeographical Seminars; A discussion paper for the Scientific Working Group meeting, 16 September 2002 European Topic Centre on Nature Protection & Biodiversity, September 2002 - https://www.eionet.europa.eu/etcs/etc-bd/activities/gen_princ.pdf ] 

The data gatherings of annexe´s species and habitat types not only focus on their occurrence, but other attributes of their occurrence resulting from Annex III HD are also important for fulfilling the Natura 2000 objectives.
for habitat types, these attributes are important to fulfil the criteria of Annex III HD:
1. Degree of representativity of the natural habitat type on the site.
2. Area of the site covered by the natural habitat type in relation to the total area covered by that natural habitat type within national territory.
3. Degree of conservation of the structure and functions of the natural habitat type concerned and restoration possibilities.
4. Global assessment of the value of the site for conservation of the natural habitat type concerned.
for species, these attributes are important to fulfil the criteria of Annex III HD:
1. Size and density of the population of the species present on the site in relation to the populations present within the national territory.
2. Degree of conservation of the features of the habitat which are important for the species concerned and restoration possibilities.
3. Degree of isolation of the population present on the site in relation to the natural range of the species.
4. Global assessment of the value of the site for conservation of the species concerned.
Member states afterwards submit their proposals to the European Commission, which approves the sites as Sites of Community Importance (SCIs) after scientific consultation, based on the following criteria:
1. the relative value of the site at the national level;
2. the geographical situation of the site in relation to migration routes of protected species and whether it belongs to a continuous ecosystem situated on both sides of one or more internal Community frontiers;
3. the total area of the site;
4. number of protected natural habitat types and protected species present on the site; and
5. the global ecological value of the site for the biogeographical regions concerned and/or for the whole of the territory, as regards both the characteristic of a unique aspect of its features and the way they are combined.
It then remains the state’s responsibility to designate the SCIs as legally protected SACs[footnoteRef:7] within six years at most. The Commission separates the European environment into 9 biogeographical regions in order to achieve the protection of a representative range of habitats. Serbia submitted to the European Union proposal with two biogeographical regions (hereinafter BGR) – 1. Pannonian (correspond to the territory of Vojvodina) and 2. Continental - the rest of Serbia without Kosovo & Metohija. [7:  SACs – Special Areas of Conservation – Member states must them designate after adoption as soon as possible and within six years at most] 

Essential preconditions for the preparation of desktop analysis on species and habitat types for identifying pSCIs
Summarising the previous theses, the critical assumptions for the preparation of data analysis of species and habitat types for the identification of pSCIs are
· to assess existing data and prepare a set of values, criteria and indicators (ecological, geographical – location, data accuracy, 	time accuracy, conservation status)
· to know the distribution of valuable data for each habitat type/species per BGR in Serbia
· to know where is the valuable areas/sites  for each habitat type/species per BGR in Serbia
· to know where is the valuable sites without relevant data per each habitat type/species per BGR in Serbia - gaps as potential sites for field mapping
· to know where are the best sites for each habitat type/species per BGR in Serbia
· to prepare something simple, impartially objective, effective and in a short time, which can be used again with new data from field mappings
2. Advance preparation
Preparation of databases for data processing
Merge all available databases about the Natura 2000 species and habitat types (Biology Faculty database, Biologer, Alciphron and other relevant databases as well as databases in Institutes for Nature Conservation) with attributes necessary for the desktop analysis.
The Biology Faculty databases (and other databases) needs to be adjusted to the purposes of desktop analysis. The main purpose of the desktop analysis is the selection of Natura 2000 sites according to the criteria for the selection of the pSCIs.
The left side represents attributes of the merged database (selected from criteria for delineation pSCIs). The right side represents the attributes of origin databases prepared by projects for building the national Ecological Network and the project for elaborating Red Data Books Serbia (hereinafter BF). This database - BF was used as a template, as it contained the largest amount of data.
The bold attributes are from BF tables, which are necessary for identification, weighting criteria or indicators.
Each bullet point has 1 column in the merged database. In cases, the bullet point follows with the command “merge”, which means to merge the following two attributes, and the first stated takes precedence. 
The command “integrate” means integrating text from all columns into one, while records in the new column integrate other columns into one text format column. 
Habitat types
· Code of the records		UnosCentralnaBazaPodatakID
· Habitat type identification
· Natura 2000 code	NATURA
· National code		Prilog 2-kod
· Time
· Date			SakupljanjeDatum
· Year:      merge			SakupljanjeGodina
ReferencaGodina
In special cases with missing information in the above 2 attributes, the year is extracted from date if the date is stated
· Coordinates
· Latitude			LokalitetLatituda(Nlat)
· Longitude		LokalitetLongituda(Elong)
· Polygon of habitat type if available
· Geographic accuracy
· Display shape		LokalitetGrafičkiPrikaz
· Size accuracy		LokalitetGeoreferenciranjePreciznost
· Precision of data collection
· Data collection method	KvalitetTipPodatka
· Data collector/mapper 
or Reference Autor: merge	SakupljanjeSakupio
ReferencaAutorReferenca		
Species
· Code of the records		UnosCentralnaBazaPodatakID
· Species identification
· Taxon name		TaxonID
The taxon name is necessary to check also for all synonymous because the different databases do not always use the same species names
· Species group		TaksonNarodniNazivGrupa
· Habitat identification
· Description		StaništeOpis
· Phytocenology		StaništeAsocijacija
· Maternal rock		StaništeGeološkaPodloga
· Substrate		StaništeZemljište
· Time
· Date			SakupljanjeDatum
· Year:      merge			SakupljanjeGodina
ReferencaGodina
In special cases with missing information in above 2 attributes, the year is extracted from date if the date is stated
· Coordinates
· Latitude			LokalitetLatituda(Nlat)
· Longitude		LokalitetLongituda(Elong)
· UTM code	integrate		LokalitetUTMZona
LokalitetMGRS10x10km
LokalitetMGRS1x1km
· Geographic accuracy
· Display shape		LokalitetGrafičkiPrikaz
· Size accuracy		LokalitetGeoreferenciranjePreciznost
· Precision of data collection
· Data collection method	KvalitetTipPodatka
· Data collector/mapper 
or Reference Autor: merge	SakupljanjeSakupio
GeoreferenciranjeVerifikator
It is necessary to prepare also data from other available data sources as Biologer database, Alciphron database and all other possible databases, with the same output attributes - Taxon name, GPS coordinates, time of data gathering, Geography accuracy, Precision of data collecting – if it is possible, name of the mapper. The data from these databases usually do not include all necessary attributes. So in such cases, it considers only available attributes and the data gathered from the field have a high precision value, and GPS located data have a high accuracy value.
3. Selection of data from Annexes
A. Select data for all Annex I habitat types according to the actual version of the reference list (several databases have this information inside the database, e.g. BF tables have this information in attribute “NATURA”)
B. Select data for all Annex II and Annex IV species according to the actual version of the reference list (including several Annex V species – e.g. fish species, for other animal and plant species groups, are included only Annex II or Annex IV species)
Reference lists – the species names are listed according to the Annexes of Habitats Directive and can be different as names that are used in the Information system of species and habitat types in Serbia. The harmonization of code lists are necessary, but it can be managed in the background of the information system (not visible part).
the BF tables/sheets have this information in table “02_EM+CL-2018_Lista_vrsta_Katalog_imena_ZBIRNO_CL.xls” in attribute “ZaštitaHabitatDirektiva” with the following options: “II”; “II *”; “II, IV”; “II, IV *”; “II, IV, V”; “II, V”; “II,V”; “IV”; “IV, V”; in case of species, which are not included in the BF tables or need the exact clarification please check the latest version of Habitat directive with Annexes https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:01992L0043-20130701 ; 
species of Annex IV are included too because their strict protection practically could be secure only by the protection of sites of their occurrence or their habitats, species of Annex V are not included in this process because their protection could be secure by legislative without protection sites of their occurrence or their habitats (several exceptions are in fish and mammals species).
Other databases (from non-government sources or any other possible database) use several attributes for Natura2000 species, but they are not identified correctly, so it needs to be checked species by species (by names).
4. Conversion of databases into the GIS format with geometry and polygon shapes 
A. Data with the Latitude/Longitude converse from excel tables into the .mdb or .dbf format. According to the Latitude/Longitude create a point GIS layer in shape format (.shp -   ArcView; ArcGIS, Qgis, or other)
 – it is important to use the same or comapatible projection system and same coordinate system for all shapes used in the desktop analysis (projection and coordinate system have to use real distances in meters) 
The recommended Coordinate system is EPSG: 4326 – WGS 84 – Geographic (Coordinate system is preferred by European Commission) or EPSG: 3035 – ETRS89 / LAEA Europe - Projected 
B. Transformation points layer into the polygon layer
1. From attribute of BF tables use the attribute “LokalitetGeoreferenciranjePreciznost” and convert data into the numeric format to use the following instructions: all data records with empty cells convert to “7500”; all cells with information from 0m to 50m including 50m convert to “2500 m2” including those with “0” in origin table; all cells with information “5: 500m (MGRS 1x1km)” convert to “25000 m2”; all cells with information “7: 5000m (MGRS 10x10km)” convert to “25 km2”; all cells with information “8: > 5000m” convert to “100 km2” and all other cells convert according to the number of meters into the numeric format there are “4: 100m” into the “10000 m2” and “6: 1000m” into the “1 km2”.
2. According to the information in the numeric column resulting from the above process (4.C.1.), create a buffer polygon layer with attributes mentioned in above point 1.
3. The steps according to the 4.B.1. and 4.B.2. could be omitted in case that the processor uses a unified network of UTM squares to identify the areas specified by the UTM squares
C. Transformation data without Latitude/Longitude or data with centroids of the UTM squares, but with information about the UTM squares (10x10km or 1x1km) into the polygon GIS layer
1. According to the attribute “UTM_code” (resulting from merge attributes “LokalitetUTMZona”, “LokalitetMGRS10x10km” and “LokalitetMGRS1x1km” in case of UTM 1x1 km and from first two in case of 10x10 km) join with attributes of a layer “MGRS_1km_34T_Srbia_ETRS.shp” (it is not necessary in case the layer is in different projection). In the case of 10x10 km with an attribute “MGRS_10km” and in the case of 1x1km with attribute “MGRS”
2. In cases the table contains both information about geometry, it means “Latitude/Longitude” and “UTM_code” it needs to precedence information with better resolution, it means when the information from attribute  “LokalitetGeoreferenciranjePreciznost” have better resolution (e.g.”4: 100m”) than it precedence this data record, in case the resolution is better from the UTM squares it is used this information. 
- data records without geometry (Latitude/Longitude) or without information on UTM squares are excluded from the next steps.  In future can be included in the desktop analysis if they will have information on their exact position)
D. Specification of inaccurately located data.
Wide located data of species for UTM squares or for protected sites could be specified by their relation to the habitats if the species have a close link to the habitats.
The good source of habitats for selection is the land use of Corine Land cover 2018 divided into the species; ad hoc group of species and main formal classes of Natura 2000 habitat types 
According to the land use, the specification of distribution is used in special cases of species with widespread distribution and their clear relation to the category of Corine Land Cover.
The basic elements of the Corine Land cover project are: 
· the mapping scale 1:100,000
· the minimum mapping unit 25 ha (square 500m x 500m or circle with r≈282m or in combination with minimum width rectangle 100m x 2500m ) and 
· the minimum width of linear elements (100 meters)
· Corine Land Cover nomenclature – 44 classes (bold are classes related to habitats and species of Natura 2000 interest)
I Artificial surfaces -  111-Continuous urban 112-Discontinuous urban 121- Industry, commercial 122- Road /rail network 123- Ports 124- Airports 131- Mineral extraction sites 132- Dump sites 133- Construction sites 141- Green urban area 142- Sport and leisure facilities 
II Agriculture -  211-Non-irrigated arable land 212- Irrigated arable land 213- Rice fields 221- Vineyards 222- Fruit trees and berry plantations 223- Olive groves 231- Pastures 241- Annual corps with permanent crop 242-Complex cultivation patterns 243-Land occupied by agriculture with significant natural areas 244-Agro-forestry areas 
III Semi-natural areas -  311-Broad-leaved forest 312- Coniferous forest 313- Mixed forest 321- Natural grassland 322- Moors / heathland 323-Schlerophyllous veg. 324- Trans. Woodland shrub 331- Beaches, dunes, sand plains 332- Bare rocks 333- Sparse vegetation 334- Burned areas 335-Glaciers and perpetual snow 
IV Wetlands -  411- Inland marshes 412- Peat bogs 421-Salt marshes 422- Salines 423- Intertidal flats 
V Water - 511-Water courses 512-Water bodies 521-Coastal lagoons 522- Estuaries 523-Sea and ocean
5. Selection of 5th best sites of each species/habitat type.
The experts for each species/habitat type group (or specific species/habitat type) select the 5th best sites of each species/habitat type per each biogeographical region. They used their knowledge and actual distribution/occurrence of the species/habitat type within the biogeographical region in Serbia. If it is impossible to select the 5th best site due to the insignificant occurrence, then experts select less than 5th best sites or none.
The delineation of the borders are not precise (they are rough), and it should use the borders of existing Protected areas, Ecological network Areas or other important types of areas (Ramsar sites, PBAs, IPAs, etc.) or they are delineated by experts according to the approximate/estimated occurrence (range/distribution) of the local population or according to the approximate borders of suitable habitats of such species.
The use of protected area (and other important areas) borders should only facilitate border delineation of 5th best sites, but in no way to favour protected areas when selecting the 5th best sites.
6. The general classification of data values
· the specific values are identified for specific species according to the ecology of species, and they are specified in the reference lists)
The weighting has two parallel levels. 
The first level is important for clear and fast identification of attributes, and the values of attributes are added up (summed) together. It consists of simple weighting that significant values of each attribute have value 1, but each attribute uses a different order (1st attribute - values 1 or 0; 2nd attribute - values 10 or 0 (00); 3rd attribute - values 100 or 0 (000); 4th attribute – values 1000 or 0 (0000) etc.). 
The second level of weighting use the values which are multiple between them, and significant values of attributes usually have weight value 10, and not significant values have weight value 1.
6.1. Weighting according to the main attributes of the data together
It is created the numeric attributes of values to use the following instruction
A. “Yearval” - the credibility of data – time (year; - x)
1st level	           2nd level
i. recent data – last 20 years (1st DA ≥ 2000) .......................	1	           	10
ii. data older than 20 y. (1st DA < 2000) ................................	0		1
iii. data without time specification within the territory of Serbia ………………………..…
………………………………………...................................................	0		1
B. “Accuval” - geographic relevancy of the data (specified by species ecology; - y)
iv. precise data with resolution ≤ 100m (100m x 100m) ……..	1x		10
v. resolution > 100m and ≤ 1 km (1km x 1km).......................	1x		3
vi. resolution > 1 km (1 km x 1 km) and other area within the Serbia territory …
……………………………………………..............................................	0x		1
C.  “Typeval” - valuability of data (- z)
vii. verified field mapping data ................................................	1yx		10 (quality type of data value; including verified video, photo, sounds and other types of indirect verification of presence on the site/s)
viii. other type of data within the Serbia territory (usually species are not identified by their presence, but the suitable habitats are present, or not precise literature data)……….…………………………….............................	1yx		2 to 5
D. “Highval” – high-quality data – 5th best sites per biogeographical region within 1 species/habitat type (- h)
ix. 5th best sites less or equal to 10 000 m2 (1ha)……………...…	1zyx		10
x. 5th best sites with more than 10 000 m2 (1ha) and less than 1 km2 ……………….
…………………………………………………………………………………………	1zyx               5
xi. 5th best sites with more than 1 km2 ……………………………….	1zyx		2
xii. all other territories outside the 5th best sites within Serbia …..……………………….
……………………………………………………………………………………	0zyx		1
“Sumval” – summarise value – summarise (1st level) or multiply (2nd level) of all values together
Species/habitat type sum value from 1st level - Sumval1 = Yearval + Accuval +  Typeval + Highval = Sumval 
Species/habitat type sum value from 2nd level – Sumval2 = Yearval x Accuval x  Typeval x Highval = Sumval
The Sumval1 value for 1 species/habitat type could be from 0 to 1 111 per 1 pixel (50 m x 50 m) and 1 species/habitat type.
The Sumval2 value for 1 species/habitat type could be from 1 to 10 000 per 1 pixel (50 m x 50 m) and 1 species/habitat type.
By summarising Sumvalue1, we get the basic characteristics of each data record included in the data analysis. This is important in terms of testing level - 2 of data analysis for quick orientation in the results based on the multiplication of weights.
When geographically analyzing over a 50x50 m grid, it is important to set the 2-level weights according to the difference in results for inaccurate data and the most accurate data. It has to be clear that inaccurate data does not carry a higher overall value than accurate data. Therefore, accurate data must weigh several times more than inaccurate data. 
Therefore the overweight the accurate data records are necessary, and it could be done by two ways or their combination:
1. by adding the surrounding squares 50x50m. Our data analysis added 1 grid of buffer to accurate data records - this means that the accurate data record contains 9 squares (grids)
2. by increasing the weight of the accurate data record. Our data analysis increased the value of accurate grids by weight 3000. However, the overall value of an accurate data record is 27000 (9grids by weight 3000).
6.2.	Data analysis after 2nd Technical Workshop set Sumval2 as follows:
· Value 3000 – for all recent data with precise localization and presence of species on the site
· Value 500 – for all recent data with precise localization without presence of species on site
· Value 25 – for all recent data with precision at minimum 1x1 km
· Value 1 – all other types of data


Sumval2 - In case several data from different sources within 1 species/habitat type overlap per 1 pixel, the highest value is always taken into account (other values are never taken into account, or they are not counted).
The second level of values will need to adjust to specific characteristics of data of each species/habitat type. The first level of values will be used to fast identification of values from 2nd level, which could be adjusted.
The Annex I habitat types and Annex II & IV species with display shape “UTM” or with geographic resolution > 250m can be specified according to the prevailing land use. 
1. Select the data with poor resolution – display shape “UTM” or “_”  and all data with geographic resolution >250m
2. Select all Corine Land Cover classes marked bold in the above description
3. Linked these two selections and select overlapped areas
Shift adjusted data back into the main GIS layers (habitat types, species)
7. The creation of the grid layers of distribution maps
Conversion to grid layers for each habitat type and each species according to the system of the weighting of adjusted 2nd level (section frame 6.2).
Each species/habitat type grid layer will have the information on all attributes values from step 6.2. However distribution grid layer map present not only the distribution of such species but also the value of data records according to their accuracy and recentness.
The basic spatial unit of grid layers is square (grid) 50 m x 50 m.
Many data use UTM squares, therefore to use squares as the basic shape is logical, and a higher resolution than 50m in size of Serbia is not necessary for this type of analysis and take into account future analysis of field mapping data. According to preliminary testing and the size of Serbia minimum size of the square (grid) will be 50 m x 50 m.
The grid layers could be created separately according to each different type of weight, but the overall analysis of all weights per each habitat type/ species is enough to summarise the value. 
8. The weighting of forest dataThe data are analysed by the separate methodology - 
Methodology for selecting the pSCIs of forest habitat types in Serbia - Metodologije odabira pSCI područja za Natura 2000 šumske tipove staništa u Srbiji


Data on forest management are valuable and useable data, although their primary purpose is forest management
· these data cover almost whole forests of Serbia (in the transformation was take into account public forests
· they are developed on the vegetation basis
· they have recent information (not old than 19 years) about their tree species composition as the main components of their typical species of habitats
1) Transformation of forest types to the classification system of Natura 2000 habitat types
2) The assessment of the biological quality of forests representativity and protection status
3) The selection of a pSCIs on forest habitat types according to the representativity within the Forest Management Units in Serbia
9. Creation of testing proposal of potential sites (pSCIs)
The proposal (layer of selected sites) is created according to the summarization of all relevant areas from the proposals of the 5th best sites of all species and habitat types. 
The word relevant is important because several proposals of 5th best sites are not precise because the knowledge of the species is not sufficient (e.g. Mustela eversmani) to propose significant 5th best sites. So in these steps, we excluded several proposals of the 5th best sites, which are not relevant for this step, but they will be taken into account in step 6.D.
Several areas of the 5th best sites are overlapped. It needs to be considered case by case if the overlapped sites are merged into one site or will be considered separately. Usually is not good to merge sites selected for fish species on rivers with areas of prevailing terrestrial habitats.

10. Classification of representativity and knowledge categories of each species and habitat types
The species/habitat types of European Importance are distributed to the following classes of representativity by expert opinions
	Representativity
 
	 Minimum required percentage

	class
	Species geographic situation
	Prior
	Non-prior

	 
	 
	%
	%

	0
	Species does not occurs in Serbia/BGR or occurs only as a vagrant
	
	

	1
	Species is abundant in Serbia/BGR and/or occurs in Serbia/BGR on the boundary of its distribution
	30
	20

	2
	Species has frequent occurrence in Serbia/BGR and other countries
	40
	30

	3a
	Species has frequent occurrence in Serbia/BGR with the centre of the distribution in Serbia
	60
	40

	3b
	Species has frequent occurrence in Serbia/BGR with the centre of the distribution out of Serbia
	50
	30

	4a
	Species has rare occurrence in Serbia/BGR with the centre of the distribution in Serbia
	80
	60

	4b
	Species has rare occurrence in Serbia/BGR with the centre of the distribution out of Serbia
	70
	50

	5
	Species has rare occurrence in Serbia/BGR with the distribution only in Serbia
	100
	80

	6
	Species with unknown status (precaution principle – safeguard principle)
	60
	40



The result of distribution to the representativity classes is listed in the Reference lists.

The species/habitat types are distributed to the following classes of knowledge by expert opinion
	Knowledge
	 

	class
	the current state of knowledge

	1
	The knowledge about the species is sufficient to estimate the overall population size and select the sites for protection

	2
	The knowledge about the species is moderate, but the selection of the suitable sites can be made without estimation of the overall population size

	3
	Rare species (or species with secret life) with less than 5 known sites over the biogeographic region in Serbia

	4
	Extinct species or species with unclear scientific interpretation

	5
	The knowledge about the species is low, and the selection of suitable sites cannot be made at this stage of knowing 



The result of distribution to the knowledge classes is listed in the Reference lists.

The identification of Natura2000 sites includes classes 1, 2  and 3.
The knowledge classes also identified gaps in the knowledge base, and future field mapping activities will be the focus on species classified in classes 2 and 5.
11. The evaluation of the representativity
The proposal prepared by step 9. are evaluated by the representativity percentage calculated according to step 7 by summarizing the overall values per species/habitat type on Biogeographic region within Serbia. 
Or within one species/habitat type, it is calculated the proportion of the value calculated by sums of the values of the submitted proposal (according to step 9) with the total value - the sum of all values. 
The resulting proportion is compared with the minimum required representativity limit determined in step 10. 
Suppose the calculated proportion is below the minimum required representativity. In that case, the proposal is insufficient, and then it is necessary to add or extend the proposal by other grids from the distribution map such species. 
If the calculated proportion is higher than the minimum required representativity, the proposal is sufficient for such species/habitat type.
After evaluation of all species/habitat types, the improved proposal is evaluated in the same way until all classified representativeness of all species/habitat types is lower than or equal to the calculated representativeness.
[bookmark: _GoBack]The whole process of Data analysis of the project EU for Natura 2000 in 2021 was made in the GIS programme QGIS and the module GRASS in programming language PYTHON. 

12. The evaluation of biodiversity
The evaluation of biodiversity only assesses the areas with a high number of Annex species and habitat types
1. The maximum biodiversity value per 1 species within 1 pixel could be only 1 (so all pixels with “sumval” higher than 0 are counted with “biodval” = 1
2. The “Biodval” are counted for all species and habitat types. The result will be the overall Natura 2000 biodiversity value map
3. The final proposal from representativity evaluation compares the overall biodiversity value map, and in case the areas with the concentrated distribution of high biodiversity values are not included in the final proposal from representativity evaluation, then the final proposal is upgraded by the addition of such areas with high biodiversity value concentration.
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