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Abstract  

The European Union's Habitats Directive (92/43/EEC) mandates Member States (MS) to report on 

the conservation status of species and habitats listed under Annexes I, II, IV, and V every six years. 

The latest Article 17 reports cover the period from 2013 to 2018, with MS submitting their reports 

and the EU compiling all information to provide an EU wide assessment for the conservation status 

and trends of species and habitats along with their main drivers. Despite some improvements 

between the previous and latest reporting period, most protected habitats and species still have a 

poor, bad and unknown status, highlighting the immediate actions that need to be taken by MS and 

the EU to enhance the effective monitoring of biodiversity Europe. We made a technical analysis on 

the biodiversity data generated by the reporting of Article 17 in 2018 to assess the way in which 

these data are reported and highlight the similarities and discrepancies among countries. Our 

analysis revealed several patterns and inconsistencies in the content and process of assessing and 

reporting biodiversity data, including differences in the units and methods used to calculate 

_daa`m`io `nodh\o`n ja nk`^d`n½ \i_ c\]do\on½ ^jin`mq\odji no\opn) < hjm` ^jhkm`c`indq` \i\gtndn 

would be needed to identify specific data gaps and mismatches in the data provided, including both 

spatial and tabular information, to work towards a more standardized and comprehensive EU-wide 

monitoring and reporting process. This study complements the analyses performed by the European 

Topic Center for Biodiversity and may help MS and the European Commission identify first steps to 

improve the harmonisation of datasets generated by the reporting of Article 17. 
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Foreword 

Oc` @pmjk`\i Pidji½n ^jhhdoh`io oj ^jin`mqdib biodiversity is embedded in various strategies and 

legal frameworks, notably the Habitats Directive (92/43/EEC), which mandates the regular reporting 

on the status and trends of species and habitats across Member States. The Article 17 reporting 

process is a fundamental tool in this effort, providing a comprehensive overview of biodiversity 

across Europe. However, the complex landscape of data collected by different Member States, 

coupled with inherent inconsistencies and gaps, makes it challenging to draw clear conclusions and 

guide conservation actions effectively. 

This report seeks to address these challenges by analyzing the available Article 17 data and 

highlighting the key issues that hinder a consistent and effective approach to biodiversity 

monitoring and reporting. Through this analysis, we identify areas where improvements are needed, 

particularly in data completeness, standardization of reporting methods, and the integration of 

spatial information. The findings serve not only as a call to action for greater coordination among 

Member States but also as a foundation for more informed, robust decision-making that can lead to 

better conservation outcomes. 

While we highlight challenges needed to overcome, the wealth of data available through the Article 

17 reporting process offers a unique opportunity for collaboration, transparency, and progress in 

biodiversity conservation. By leveraging this information, the EU can work toward a future where 

biodiversity is protected, restored, and managed in a way that supports both nature and society. 

We hope that this report will serve as a valuable resource for policymakers, conservation 

km\^ododji`mn' \i_ m`n`\m^c`mn' bpd_dib `aajmon oj `ic\i^` oc` kmjo`^odji ja @pmjk`½n md^c ]dj_dq`mndot 

\i_ `inpmdib oc\o oc` @P½n biodiversity goals are met in alignment with international and global 

frameworks, such as the Kunming-Montreal Global Biodiversity Framework. 
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1 Introduction 

Article 17 of the European the Habitats Directive (92/43/EEC) requires all European Union (EU) 

Member States (MS) to report every six (6) years the conservation status of all species and habitats 

listed under Annexes I (for habitats) and Annexes II, IV and V (for species). The latest Article 17 

reports1 (at the time when this study was performed) cover the reporting period 2013-2018. EU MS 

uploaded their reports on the European Environment Information and Observation Network (Eionet) 

>`iom\g ?\o\ M`kjndojmt >?M pi_`m oc` j]gdb\odji ºHabitats Directive: Report on Implementation 

Measures (Article 17, Habitats Directive)») Di \__dodji' oc` @pmjk`\i >jhhdnndji #@>$ c\n oj m`kjmo 

and demonstrate the overall implementation of the Habitats and the Birds Directives at the EU level 

by assessing the conservation status of targeted species and habitats, the pressures that have 

affected species and habitats, the threats that are anticipated to likely have an impact as well as 

the implemented measures across EU and MS terrestrial and marine biogeographical 

regions(ETC/BD, 2020).  

All these data are collected by the European Environment Agency (EEA) and stored with the Eionet 

data repository to be made publicly available and used for a well-informed management of 

biodiversity resources and human activities that impact them. Within these large databases there is 

an enormous amount of information on biodiversity at the species and habitat level, as well as the 

drivers (threats and pressures) that impact them, with high variability within and among countries 

or biogeographical regions (bioregions), but also species groups and habitats. Several researchers 

have highlighted this variability usually at the country level (Bacchetta & Gargano, 2017; Ellwanger 

et al., 2018) or for specific species groups (Swaay et al., 2012) and habitats (Delbosc et al., 2021; 

Kovac et al., 2020). (Röschel et al., 2021) within a recent report provided by the European Topic 

Center for Biodiversity (ETC-BD) identified the discrepancies between the data reported by the EU 

MS for the Habitats and Birds Directives, with data reported in the scientific literature and national 

reports for specific species or species groups and habitats and identified a nearly 50% on average 

mismatch between the two sources of information. In addition, some MS have established a special 

standardised monitoring programme in particular for Article 11 of the Habitats Directive, while 

others use data from already existing programmes and initiatives such as habitat mapping, large-

scale forest inventories, landscape monitoring (Ellwanger et al., 2018). This is critical, as it indicates 

\ o`io\odq` _dn^jiodipdot ]`or``i oc` ]dj_dq`mndot fijrg`_b` ºdi cjpn`» rdocdi m`n`\m^c bmjpkn \i_ 

that reported through the official procedures by the EU. Also, several mismatches have been 

d_`iodad`_ ]t ¼The state of nature in the EU½ m`kjmo (EEA, 2020) between reporting strategies across 

EU MS, or across several habitat and species parameters (Röschel et al., 2021). Based on these 

needs, the EC (in particular, DG Environment) has commissioned a study to revise all national 

h`ocj_jgjbd`n oj hjidojm c\]do\on½ ^ji_dodji \i_ oj d_`iodat ^jhhji q\md\]g`n' rdoc oc` bj\g ja 

finding synergies with ecosystem accounting methods and requirements. This study can promote 

the comparability and re-use at least of the ecosystem structure and function parameters.Besides 

the above, one major effort carried out by the EU for the reporting of these Directives, was the 

creation of national summary dashboards, that allow users to explore the database and get an 

overview of existing information (Annex III from EEA, 2022). What is still missing is a description of 

spatially explicit information, that can be used for reporting and planning purposes. Although, in 

light of the new European Green Deal, the EU MS have set targets and priorities towards achieving 

 

 

1 Reference portal for reporting under Article 17 of the Habitats Directive. 
https://cdr.eionet.europa.eu/help/habitats_art17/2013-2018  

https://cdr.eionet.europa.eu/help/habitats_art17/2013-2018
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climate neutrality through the investment in Green Infrastructure, Renewable Energy resources 

(such as solar or wind energy) while enhancing human well-being. For all the above-mentioned 

priorities, spatial information is essential in order to plan and identify the spaces in which such 

infrastructures can be placed, based on where they could do less harm on biodiversity, ecosystem 

and landscape integrity (Frolova et al., 2019; Quero et al., 2020), while providing plural benefits to 

society towards an improved well-being.  

The EU Biodiversity Strategy for 2030 set out targets to further protect nature in the EU. However, 

protection actions alone would not be enough as to reverse biodiversity loss, greater efforts are 

needed to bring nature back to good health across the EU, in protected areas and beyond. Despite 

EU and international efforts, biodiversity loss and the degradation of ecosystems continue at an 

alarming rate, harming people, the economy and the climate (Erdelen, 2020). In fact, in the 

framework of the evaluation of the EU biodiversity strategy up to 2020, a recent study by the 

European Union (2021) shows that the EU could not halt the loss of biodiversity between 2011 and 

2020. Therefore, the Commission committed to propose legally binding targets to restore degraded 

EU ecosystems, in particular those with the most potential to remove and store carbon and to 

prevent and reduce the impact of natural disasters. Restoration will also be necessary for the EU to 

meet its commitments under the United Nations Framework Convention on Climate Change, and the 

Paris Agreement. 

The new regulation on nature restoration2 sets out an overarching objective to enable the long-term 

and sustained recovery of biodiverse and resilient ecosystems; contribute to achieviib oc` @P½n 

climate change mitigation/adaptation and land degradation neutrality objectives; enhance food 

security; while meeting @P½n international commitments. To achieve this objective, the proposal sets 

multiple binding restoration targets and obligations across a broad range of ecosystems. These 

h`\npm`n ncjpg_ ^jq`m \o g`\no -+г ja oc` @P½n g\i_ \i_ n`\ \m`\n ]t -+.+ \i_ \gg `^jntno`hn di 

need of restoration by 2050. The proposal is further supported by an implementation framework to 

translate the objectives into action, by preparing and carrying out national restoration plans. The 

proposal thus paves the way for a broad range of ecosystems in the EU to be restored and 

maintained by 2050, with measurable results by 2030 and 2040, enabling the EU to demonstrate 

global leadership on restoring nature.  

The implementation of the nature restoration law requires EU countries to submit National 

Restoration Plans to the Commission within two years of the Regulation coming into force, showing 

how they will deliver on the targets. Furthermore, MS are also required to monitor and report on 

their progress towards the implementation of the Regulation. The Habitats Directive has a similar 

implementation plan, however, with more than thirty years it being into place, there are still major 

issues when it comes to demonstrating its effectiveness to halting biodiversity loss.  

Although some improvements in the status and trends of species and habitats compared to the 

previous reporting period, these were insufficient to achieve the objectives of the EU Biodiversity 

Strategy to 2020 (EEA, 2020) with the latest reports placing the majority of protected habitats and 

species under a poor or bad status (Box 1). Good quality data is essential for monitoring the 

progress in the imkg`h`io\odji ja oc` @P I\opm` ?dm`^odq`n oj \__m`nn oc` @P½n ]mj\_`m ]dj_dq`mndot 

policy objectives, such as the Biodiversity Strategy to 2030, and meet the new short- and long-term 

 

 

2 Regulation (EU) 2024/1991 of the European Parliament and of the Council of 24 June 2024 on Nature Restoration and 
Amending Regulation (EU) 2022/869, http://data.europa.eu/eli/reg/2024/1991/oj/eng 

http://data.europa.eu/eli/reg/2024/1991/oj/eng


 

8 

goals of the Global Biodiversity Framework, as well as the nature restoration law. Still, a full 

overview of the main data gaps, mismatches of spatial and non-spatial information with a critical 

reflection towards its improvement is missing. There is therefore a great need for a more 

comprehensive analysis and understanding of the biodiversity monitoring status in Europe, while 

identifying pitfalls and suggesting points of improvement for future spatial reporting.  

Box 1)  Nk\od\g _dnomd]podji ja nk`^d`n½ \i_ c\]do\on½ ^jin`mq\odji no\opn \o HN g`q`g) 

The EEA report (No 10/2020) on the State of nature in the EU and results from reporting under the nature 

directives 2013--+,3' m`q`\g`_ oc\o ºaround a quarter of species have a good conservation status at EU 

level, which is an increase of 4 % compared with the previous reporting period»' rcdg` ºjigt ,0 г ja c\]do\o 

assessments have a good conservation status, with 81 % having poor or bad conservation status at EU 

g`q`g») 

Adbpm`5 Nk\od\g _dnomd]podji ja nk`^d`n½ \i_ c\]do\on½ ^jin`mq\odji no\opn \o HN g`q`g m`km`n`io`_ di \ ,+fh 

x 10km grid. 

Species                                                                                              Habitats 

 

 

Source: European Commission (2021), The state of nature in the EU. 

1.1 Aim and objectives 

The aim of this report is to provide a critical technical analysis of the biodiversity data in Europe 

that are reported under Article 17 of the EU Habitats Directive (92/43/EEC), based on the reporting 

period 2013 ¸ 2018, with an extra emphasis on the reported spatial information. The work is 

divided in two main tasks:  
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ð An exploratory and in-depth descriptive analysis of the data types and the consistency of 

information at the EU level and across the EU MS, followed by a detailed methodology for 

exploration of the data. The latter can also be used for the completeness check of the data 

published under the following reporting period (2019-2024). 

ð A quantitative analysis for the identification of data mismatches between generic (tabular) and 

spatially referenced data across the EU and among the MS.  

The developed analysis gives an overview of the biodiversity monitoring efforts within the Habitats 

Directive, which is then used to provide a critical reflection on monitoring and reporting on 

biodiversity across species, habitats and countries. This study can be used to highlight areas for 

which future monitoring attempts should focus on towards a more harmonised or comparable 

approach. Some potential uses could be the update of the present Article 17 reporting guidance (DG 

Environment, 2023), eventual EU coordination efforts - such as the proposed EU Biodiversity 

Observation Coordination Centre (Liquete et al., 2024) - or eventual guidance for the reporting or 

the satisfactory levels of the Nature Restoration Regulation. 

1.2 Structure of the report 

The document is divided in 4 main chapters: 

ð Chapter 1 describes the objectives and purpose of the report emphasising on the need for a 

better monitoring framework and scheme to report spatial information, but not limited to, on 

the condition, status and trends of species and habitats of Article 17 of the Habitats Directive. 

ð Chapter 2 presents the research design and approach used to gather and analyze the Habitats 

Directive Article 17 tabular dataset in relation to the spatial information provided. 

ð Chapter 3 describes the findings and results obtained with a focus on the comparison among 

Member States and the completeness of biodiversity data. 

ð Chapter 4 summarizes the key findings and outcomes derived from the analysis, including the 

discussion of results based on the specific objectives of the report. 
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2 Methodology for data extraction, preparation and exploration 

2.1 Article 17 reporting at the MS vs the EU level 

To provide a full overview of the biodiversity data reported by the MS and the European 

Commission we analyzed the data published in 2020 by the European Environment Agency (EEA) 

for the assessment of conservation status of habitat types and species under the Habitats Directive 

92/43/EEC reporting; the assessment is based on information about the status and trends of 

species populations and of habitats at the level of the biogeographical or marine region for the 

reporting period 2013-2018. This chapter describes the structure of the EEA database as well as 

the methodology followed to perform this analysis. 

Within the data reported, there are two main formats. The first one is the MS level assessment 

data, in which information is provided for each Member State and biogeographical region. The 

second option is the EU level information about species and habitats, which practically provides an 

aggregate across biogeographical regions.  

Specifically, data at the MS level include (ETC/BD, 2020): 

ð Data on status and trends of habitats and species reported by MS 

ð Overall conservation status and trend (as reported by MS in the previous reporting period) 
and the nature of change in conservation status and trend between the two reporting periods 
(as reported by MS in the current reporting period) 

ð Area calculations from the GIS data set on distribution  

ð Pressures and threats reported by MS 

ð Information related to conservation measures, including the detailed list of measures re-
ported by MS 

ð Information related to Natura 2000 coverage reported by MS 

ð Information related to taking and exploitation of Annex V species (Art. 14) reported by MS 

ð Species and habitats checklists, including cross linkage of species name used by MS and the 
species name used for the European level as well as the information in which Annexes of the 
Habitats Directive the species and habitats are listed. 

ð Data at the EU level include (ETC/BD, 2020): 

ð Underlying information for the assessments of the conservation status at EU biogeographical 
level  

ð Overall conservation status and trend 

ð Overall conservation status and trend from the previous reporting period and nature of 
change in conservation status and trends between the two reporting periods as assessed by 
the experts. 

ð Contribution to Target 1 of the European Biodiversity Strategy as assessed by the experts. 
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ð Spatial data at the MS level provide information for each MS and each biogeographical region, 

while at EU level, reports/records3 are aggregated at the biogeographical regional scale. For the 

n\f` ja ^jindno`i^t' r` pn` oc` o`mh ºm`^jm_n» oj m`a`m oj m`kjmo#n$ \i_ m`^jm_#n$) Oc` _daa`m`i^` 

between the two levels of information is that at the MS level, the data provided may vary in 

quality and completeness depending on the national monitoring systems, while the EU level 

removes overlapping distributions at borders and create a cohesive and harmonized layer 

across the EU.   

ð In the example below for the species of the gray wolf (species name: Canis lupus) (Figure 1), at 

the EU level, spatial data demonstrate the distribution of species across seven terrestrial 

biogeographical regions where two records in total are evident across Spain and Portugal. On 

the other hand, at the MS level, due to the fact that records are reported per MS and per region, 

four records in total of the above species are found in Spain and Portugal. Similarly, at the EU 

level for the distribution of the habitat Coastal lagoons (Figure 2), there are six reports in total 

representing different terrestrial biogeographical regions, while at the MS level, 28 records are 

reported. Therefore, to compare the reporting efforts about the conservation status, population 

or area size, threats and pressures, we used the tabular data and the spatial data at the MS 

level to present a detailed overview of the Article 17 data.  

Figure 1. Differences in the level of information provided at the EU level and MS level for the sp`^d`n º>\idn 

gpkpn») 

ð  

Source: Article 17 spatial data. 

 

 

3 Within the reporting of Article 17, data entries in the attribute table of the shapefiles are labelled as records. 
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Figure 2. Differences in the level of information provided at the EU level (data classified per bioregion) and 

HN g`q`g #_\o\ ^g\nndad`_ k`m ^jpiomt$ ajm oc` c\]do\o ºCoastal lagoons») 

ð  

Source: Article 17 spatial data. 

2.2 Overview of available data 

The datasets compiled and provided by the EEA and ETC/BD can be found and downloaded from 

@@<½n _\o\ kjmo\g4. The available datasets include: 

ð Tabular data 

¶ Article 17 - 2020 dataset (Microsoft Access format) 

¶ Article 17 - 2020 data (CSV format) 

¶ Article 17 - 2020 codelists (CSV format) 

ð GIS (spatial) data 

¶ Article 17 - 2020 spatial data (Geodatabase) 

¶ Article 17 - 2020 spatial data (OGC GeoPackage) 

¶ Article 17 - 2020 spatial data - INSPIRE compliant metadata set 

ð Additional information 

 

 

4 Datasets from Article 17, Habitats Directive 92/43/EEC reporting. https://www.eea.europa.eu/data-and-maps/data/article-
17-database-habitats-directive-92-43-eec-2 

https://www.eea.europa.eu/data-and-maps/data/article-17-database-habitats-directive-92-43-eec-2
https://www.eea.europa.eu/data-and-maps/data/article-17-database-habitats-directive-92-43-eec-2
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¶ Article 17 - 2020 dataset definitions (XLS format): Definitions of fields reported in Art. 
17 dataset. 

¶ Article 17 - 2020 dataset description (Microsoft Word (Office 2010)): Description of Art. 
17 data. 

ð Reference quality framework 

¶ Annex III: Conservation status of habitats type and species Annex III: Conservation status 
of habitats type and species (PDF document): metadata description and template for 
quality and metadata reporting. 

As one of our core intentions was to explore both tabular data provided, but also the spatially 

m`a`m`i^`_ ji`n' r` pn`_ oc` o\]pg\m _\o\ g\]`gg`_ \n ºArticle 17 ȿ 2020 dataset» bdq`i di \ 

Hd^mjnjao <^^`nn ajmh\o \i_ oc` nk\od\ggt m`a`m`i^`_ _\o\ g\]`gg`_ \n ºArticle 17 - 2020 spatial 

data» bdq`i di \ b`j_\o\]\n` ajmh\o) Di oc` ajggjrdib n`^odjin' oc` _\o\ dn m`kjmo`_ di orj _daa`m`io 

ways: in terms of tabular data and in terms of spatial (georeferenced data). This is then followed by 

a comparative assessment between tabular and georeferenced data, to assess tentative 

mismatches and inconsistencies. 

2.2.1 Dataset (Tabular data) 

The Microsoft Access dataset includes 15 tables referring to, among others, the occurrence of 

species and habitats, the main conservation measures, and the main pressures and threats. The full 

list of all available tables is given in Table 1. Within each table a full description of what it entails is 

provided, along with information on the number of fields presented. These data, contain information 

as reported by the EU MS at the national level. 

Table 1. List of tables and reference information in the Microsoft access dataset of Article 17. 

Table name Table description 1 Number 

of 

fields 

data_greport Most important facts and figures on the general 

implementation of the Habitats Directive from MS 

25 

data_greintroduction_of_species Information on reintroduction of Annex IV species per 

MS 

9 

data_gmeasures Information on Measures taken in relation to approval of 

plans and projects 

8 

habitats_check_list Occurrence of the habitat in biogeographical region in 

MS 

7 

species_check_list Occurrence of the habitat in biogeographical region in 

MS 

12 

data_habitats_regions Report format on the 'main results of the surveillance 

under Article 11' for Annex I habitat types 

91 

data_species_regions Report format on the 'main results of the surveillance 

under Article 11' for Annex II, IV and V species, main 

table 

98 
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Table name Table description 1 Number 

of 

fields 

data_species_annexV Information related to exploitation of Annex V species 

(Art. 14) 

36 

data_change Change and reason for change between reporting 

periods for overall assessment of conservation status, 

overall trend in conservation status and values reported 

for habitats and species parameters 

13 

data_measures_info Information related to main conservation measures 12 

data_measures List of conservation measures taken for each habitat or 

species in MS biogeographical regions 

8 

data_pressures_threats_info Information related to main pressures and threats 8 

data_pressures_threats List of main pressures and threats for each habitat or 

species in MS biogeographical regions 

9 

habitatsEUassessment Assessments of conservation status at the EU 

biogeographical level for habitats 

46 

speciesEUassessment Assessments of conservation status at the EU 

biogeographical level for species 

42 

1 \ _`o\dg`_ _`n^mdkodji ja \gg o\]g`n½ ad`g_n ^\i ]` ajpi_ c`m`5 article-17-2020-dataset-definitions-xls-format 

Source: Reference portal for reporting under Article 17 of the Habitats Directive. 

https://cdr.eionet.europa.eu/help/habitats_art17/2013-2018 

2.2.2 Geodatabase (Spatial data) 

Along with the database on biodiversity data reported, within the Article 17 data, a set of spatially 

explicit information on the distribution of biodiversity is provided, based on what the EU MS have 

presented in their spatial reporting efforts. The spatial data available in the Geodatabase include 

four shapefiles (.shp) for the distribution of species and habitats at the EU and MSs level, which are 

labelled as follows: 

ð MS level 

¶ Art17_species_distribution_2013_2018_MS.shp 

¶ Art17_habitats_distribution_2013_2018_MS.shp 

ð EU level 

¶ Art17_species_distribution_2013_2018_EU.shp 

¶ Art17_habitats_distribution_2013_2018_EU.shp 

The spatial distribution and coverage of biodiversity information is presented in Figure 3 (European 

scale) for both species and habitats. Since there are no noticeable differences between the MS and 

EU level spatial data, Figure 3 shows only the spatial data at the MS level. Within the shapefiles 

presented, a set attributes are provided including data category (whether the record refers to 

species or habitats), the codelists of species or habitats as used within the Habitats Directive, the 

https://www.eea.europa.eu/data-and-maps/data/article-17-database-habitats-directive-92-43-eec-2/article-17-2020-additional-information/article-17-2020-dataset-definitions-xls-format/at_download/file
https://cdr.eionet.europa.eu/help/habitats_art17/2013-2018
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region to which a species or habitat is found, the country to which a species or habitat is found, and 

a combined information field where the codelists and region (CO_RE) are combined for the EU level 

information and where the codelists, country and region are combined for the MS level information 

(CO_MS_RE). 

Figure 3. Geographic coverage of spatially explicit biodiversity data of Article 17 under the Habitats Directive 

92/43/EEC reporting for the period 2013-2018.  

 

Source: Article 17 data 

In addition to the four shapefiles, the geodatabase also includes four tables about the conservation 

no\opn \i_ ^jin`mq\odji om`i_' i\h`gt ºhabitatsMSassessment» \i_ ºspeciesMSassessment» ajm oc` 

HN _dnomd]podji' \i_ ºhabitatsEUassessment» \i_ ºspeciesEUassessment» ajm oc` @P _dnomd]podji) 

These tables include the two most important information which the reporting under Article 17 of 

Habitats Directive mainly aims to assess, namely the conservation status and conservation trend of 

species and habitats across countries and regions for the MS level assessments and across only 

regions for the EU level assessments. 

The core information fields that are shared across datasets, also included in the MS level spatial 

data are: 

ð ºcountry» m`a`mmdib oj @P-28 countries which reported under Article 17,  

ð »region» di^gp_dib idi` o`mm`nomd\g ]djb`jbm\kcd^\g m`bdjin #d)`) <gkdi`' <og\iod^' =g\^f N`\' =j(

real, Continental, Macaronesian, Mediterranean, Pannonian, Steppic) and five marine regions 
(Marine Atlantic, Marine Baltic, Marine Black Sea, Marine Macaronesian, Marine Mediterra-
nean) (Figure 4),  

ð ºspeciescode» ajm nk`^d`n _dnomd]podji' \i_ ºhabitatcode» ajm c\]do\o _dnomd]podji)  

These information fields allow for the connection and comparative assessment between the tabular 

and spatial data. The analysis of the downloaded data was performed in an R language 

environment and all scripts used are provided in the following GitLab link: https://gitlab.com/geo-

eco-hua/biodata-jrc/article-17-habitats-directive-data-overview. All scripts are provided with the 

intention to be re-used for similar analysis at different levels (e.g., the country level), or for data 

concerning the next reporting period which are due in 2025. The structure of the repository is as 

follows: 

GEO-ECO HUA / BioData JRC / 

ð Article 17 Habitats Directive Data Overview 

https://gitlab.com/geo-eco-hua/biodata-jrc/article-17-habitats-directive-data-overview
https://gitlab.com/geo-eco-hua/biodata-jrc/article-17-habitats-directive-data-overview
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¶ README.md: Description of the report and GitLab repository. 

¶ Preprocessing_Data.R: scripts for preparing the working environment, importing the 
tabular and spatial data, and preparing the datasets for further analysis to perform 
the generic overview. 

¶ Comparative_Assessment.R: 

In addition, prior to running the scripts in an efficient way with minimal adjustments, we suggest 

the following structure were the R project, data and outputs will be stored: 

ð Art17_HabitatsDirective_JRC_analysis # Main folder created in any location of your disk 

¶ Art17_Overview .Rproj # R project 

¶ Data # Folder 

¶ Article17_2020_dataset_mdb # unzipped folder containing Microsoft Access 
dataset 

¶ Article17_2020_spatialData_gdb # unzipped folder containing Geodatabase 

¶ Output_figures # Folder 

¶ Output_files # Folder 

 

Figure 4. Terrestrial and marine biogeographical regions that are covered by the Article 17 reporting. 

 

Source: modified from EEA and ETC/BD. 
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2.3 Comparative assessment of reporting at the tabular vs the spatial 

data 

In order to produce national reports comparable across all MS, it is essential that the relevant data 

have been collected from robust and comprehensive surveys (Röschel et al., 2020). However, there 

is still not an appropriate monitoring system in place for the reporting under the Habitats Directives 

that ensures all MS collect data in a coherent and efficient manner (EEA, 2020). Therefore, when it 

comes to compiling all data to provide an EU wide assessment or indicator, inconsistent data may 

lead to misinformation, which in turn may result in non-relevant policy development and decisions. 

One issue identified is the number of records for both species and habitats in the main database 

(tabular data), as reported by each Member State, does not match the number of records included 

in the spatial data. This means that although some records of species and habitats provide some 

information, such as population size, coverage, region and country, an actual distribution map has 

not been provided. In the GitLab repository we provide the script (Comparative_Assessment.R) to 

identify the irregularities between tabular and spatial data. 
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3 Data description  

3.1 Comparative analysis between tabular dataset and geodatabase 

The Article 17 geodatabase consist of 8290 reports for species and 3360 reports for habitats, 

where each report refers to a species or habitat reported within a biogeographical region and a 

Member State. However not all reports are geographically annotated with 13.8% (1148 obs) of the 

species reports and 4.4% (149 obs) of the habitats reports not having been included in the final 

spatial-explicit data of the Article 17 Habitats Directives for 2013-2018. Specifically, Portugal has 

106 records of species followed by France with 72 records reported in the tabular data but not 

included in the spatial data. Other MS range from around 30 to 60 species records also not reported 

spatially but reported in the tabular database (Figure 5).  

Figure 5. Comparison between the reported species per MS in the tabular and database and the spatial data. 

 

Source: this report. 

In the example below (Figure 6), there are species, such as the common midwife toad (Alytes 

obstetricans), for which every record provides a distribution map (100%). Many species, including 

the loggerhead sea turtle (Caretta caretta) and the marsh fritillary (Euphydryas aurinia), reach a 

more than 80% match between the record number in the tabular information and in the spatial 

data. On the other hand, although the minke whale (Balaenoptera acutorostrata) has 15 records in 

the database, only 5 of them have spatially explicit information leading to a 33.33% match 
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between tabular dataset and geodatabase. The irregularities between the spatial and tabular 

reporting of habitats are much less compared to the ones of species, with most countries having no 

to little non-spatially reported habitats. Only five countries are found to have more than 10 records 

with no distribution maps for habitats, with Spain, France and Italy having not provided distribution 

maps for 23, 20 and 19 habitats, respectively (Figure 7). Figure 8 shows examples of well-

documented distribution maps for the common holly (Ilex aquifolium) with a 100% match and the 

sweet chestnut (Castanea sativa) with 94% record match, as well as the seagrass species of 

Posidonia oceanica and the active raised bogs habitats with an 88 and 87%, respectively.  

Figure 6. Examples of matches and mismatches between the tabular dataset and the spatial data of the 

Article 17 2013-2018 reporting for species. 

Source: this report. 
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Figure 7. Number of records for habitats reported in the tabular database but not included in the spatial data 

per MS. 

 

Source: this report 
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Figure 8. Examples of matches and mismatches between the tabular dataset and the spatial data of the 

Article 17 2013-2018 reporting for habitats. 

Source: this report. 

3.2 Thematic fields and data attributes 

Each Member State is required to report specific data including distribution, status trend, population, 

area coverage, and pressures/threats, by providing information through predefined look-up tables 

and, when needed, actual values/estimates; the look-up tables provide different options depending 

on the status of species and habitat. Table 2 depicts the available options for the variables that MS 

were required to choose from to assess conservations status of species and habitats. 

Table 2. Available options for each information variable that MS are required to report under the Habitats 

Directive. 

Variable Options 

ref_assessments 

Overall assessment of 

Conservation Status 

FV: Favourable, U1: Unfavourable ¸ Inadequate, U2: Unfavourable ¸ 

Bad, XX: Unknown. 

ref_assessments_method 

Code of the method used to 
calculate the overall assessment 

0EQ: Conclusions for a parameter are the same for all MS within the 
region; 0MS: The habitat or species only occurs in one MS within the 
region so, unless there are good reasons, the MS assessment is also 
the EU regional assessment; 1: Parameter assessed using the 
evaluation matrix after summing the MS data. This should only be 
used for range, population (species) and area (habitat); 2GD: 
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Variable Options 

Parameter weighted by area of distribution from GIS data; 2XA: 
Parameter weighted by area of the coverage from XML data 
(habitats only); 2XP: Parameter weighted by population from XML 
data (species only); 2XR: Parameter weighted by range from XML 
data; 3GD: Overall conclusion weighted by area of distribution from 
GIS data; 3XA: Overall conclusion weighted by area from XML data 
(habitats only); 3XP: Overall conclusion weighted by population from 
XML data (species only); 3XR: Overall conclusion weighted by range 
from XML data; MTX: Overall conclusion assessed from assessments 
using methods 1 or 2 of the 4 parameters, using the last row of the 
evaluation matrix (only used for overall Conservation Status); OTH: 
Other method was used, explanations provided in Audit trail. 

ref_measures 

List of main conservation measures 

Annex 1 of this report. 

ref_measures_identified 

Status of measures 

ident: Measures identified, but none yet taken; notIdent: Measures 

needed but cannot be identified; taken: Measures identified and 

taken. 

ref_measures_location 

Location of the measures 

in: Only inside Natura 2000; inOut: Both inside and outside Natura 

2000; out: Only outside Natura 2000. 

ref_measures_purpose_species 

Main purpose of the measures 

taken for species 

`sk\i_5 @sk\i_ oc` ^pmm`io m\ib` ja oc` nk`^d`n #m`g\o`_ oj ¼M\ib`½$6 

increase: Increase the population size and/or improve population 

dynamics (improve reproduction success, reduce mortality, improve 

\b`*n`s nomp^opm`$ #m`g\o`_ oj ¼Kjkpg\odji½$6 h\dio\di5 H\dio\di oc` 

current range, population and/or habitat for the species; restore: 

Restore the habitat of the sk`^d`n #m`g\o`_ oj ¼C\]do\o ajm oc` 

nk`^d`n½$ 

ref_measures_purpose_habitats 

Main purpose of the measures 

taken for habitats 

expand: Expand the current range of the habitat type (related to 

¼M\ib`½$6 di^m`\n`5 Di^m`\n` oc` npma\^` \m`\ ja oc` c\]do\o otk` 

#m`g\o`_ oj ¼<m`\ ^jq`m`_ ]t c\]do\o½$6 h\dio\di5 H\dio\di oc` ^pmm`io 

range, surface area or structure and functions of the habitat type; 

restore: Restore the structure and functions, including the status of 

otkd^\g nk`^d`n #m`g\o`_ oj ¼Nk`^dad^ nomp^opm` \i_ api^odjin½$ 

ref_measures_response 

Response to the measures 

lonTerm: Long-term results (after 2030); medTerm: Medium-term 

results (within the next two reporting periods, 2019-2030); srtTerm: 

Short-term results (within the current reporting period, 2013-2018). 

ref_methodsUsed 

Method used to estimate 

population size or distribution area  

absentData: Insufficient or no data available, completeSurvey: 

Complete survey or a statistically robust estimate, estimateExpert: 

Based mainly on expert opinion with very limited data, 

estimatePartial: Based mainly on extrapolation from a limited 

amount of data. 

ref_populationUnits 

Units used for the population size 

adults: number of adults, area: area covered by population in m2, 

bfemales: number of breeding females, cmales: number of calling 

males, colonies: number of colonies, fstems: number of flowering 

stems, grids10x10: number of map 10x10 km grid cells, grids1x1: 

number of map 1x1 km grid cells, grids2x2: number of map 2x2 km 

grid cells, grids5x5: number of map 5x5 km grid cells, i: number of 

individuals, iwintering: number of wintering individuals, length: length 

of inhabited feature in km, localities: number of localities, logs: 
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Variable Options 

number of inhabited logs, males: number of males, p: number of 

pairs, shoots: number of shoots, stones: number of inhabited 

stones/boulders, subadults: number of subadults, trees: number of 

inhabited trees, tufts: number of tufts. 

ref_typeEstimate 

Type of estimate  

estimate: Best estimate, interval: 95% confidence interval, mean: 

Multi-year mean, minimum: Minimum. 

ref_presence_status_species SCR: Scientific reserve, ARR: Newly arriving species, DEL: Not present 

- delete from the check-list, EXa: Species extinct after entry into 

force of the Habitats Directive, EXp: Species extinct prior to entry into 

force of the Habitats Directive, MAR: Marginal, NPRE: Not present ¸ 

reserve, NTAX: Taxonomical error, OCC: Occasional, OPT: Optional 

report, PRE: Present regularly, TAX: Taxonomical uncertainty. 

ref_presence_status_habitats SCR: Scientific reserve, DEL: Not present - delete from the check-list, 

MAR: Marginal, NPRE: Not present ¸ reserve, OPT: Optional report, 

PRE: Present regularly. 

ref_ranking 

Ranking of pressure/threat 

H: High importance/impact; M: Medium importance/impact. 

ref_target1 

Contribution to Target 1 of the EU 

Biodiversity Strategy 

A+: favourable but unfavourable in 2000 - 2006 period; A=: 

favourable or unknown in 2000 - 2006 and favourable in 2013 - 

2018 period; B1: improved status (change in conservation status 

category); B2: improved status (improving trend); C: deteriorated 

status; D: unfavourable and unknown assessments that did not 

change; E: status became unknown. 

ref_threatsPressures 

Type of threat/pressure 

Annex 2 of this report. 

ref_trends 

Trend of the species range or 

habitat area 

D: Decreasing (-), I: Increasing (+), S: Stable (0), U: Uncertain (U), u: 

Unk: Unknown (x). 

ref_trendsConclusion 

Overall trend in conservation status 

D: Deteriorating, I: Improving, S: Stable, Unk: Unknown. 

Source: Article 17 dataset and variable description. 

3.2.1 Estimation/assessment methods 

M`kjmodib h`ocj_jgjbt ja nk`^d`n \i_ c\]do\on m`a`m oj h`ocj_n rdoc rcd^c oc` nk`^d`n½ kjkpg\odji 

\i_ c\]do\on½ _dnomd]podji \m` `nodh\o`_ \o oc` HN g`q`g) Nk`^dad^\ggt' `\^c nk`^d`n \i_ c\]do\o r`m` 

reported using one of the following methods: absentData for insufficient or no data available, 

completeSurvey for implementing a complete survey or a statistically robust estimate, 

estimateExpert a method based mainly on expert opinion with very limited data, and 

estimatePartial which is based mainly on extrapolation from a limited amount of data. For 

specific information, MS need to, above others, report the method with which their estimate or 

value was calculated. The data fields that require this clarification are shown in Table 3. 
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Focusing on the methods for defining the population size of species and the surface area of 

habitats the estimatePartial, which is a method based on the extrapolation from a limited amount 

of data, was mainly used by MS (Figures 9 and 10). Specifically, Italy and Luxembourg used almost 

solely the estimatePartial method to provide habitat distribution maps. Expert opinion was used by 

most MS to define species population size, as well as by some MS to report the surface area of 

habitats. Specifically, for most species in Croatia and most habitats in France, expert knowledge 

was the most used method, while in Portugal an estimate with insufficient or no available data was 

still provided. 

Table 3. List of data fields that require from Member State to report the specific method used for an 

estimate or value.  

Variable Description 

distribution_method [for species and 

habitats] 

Method used for defining the distribution map. The method is 
assessed at the MS level and is not relevant at the 
biogeographical level. 

range_trend_method [for species and 

habitats] 

Method used for defining the short-term trend of range. 

range_trend_long_method [for species 

and habitats] 

Method used for defining the long-term trend of range. 

population_method [only for species] Method used for defining the population unit of species. 

population_trend_method [only for 
species] 

Method used for defining the short-term trend of population 
size of species. 

population_trend_long_method [only 

for species] 

Method used for defining the long-term trend of population 
size of species. 

habitat_sufficiency_method [only for 

species] 

Methods used for defining the sufficiency of area and quality 
of occupied habitat by species. 

habitat_trend_method [only for species] Method used for defining the short-term trend of species 
habitats. 

habitat_trend_long_method [only for 

species] 

Method used for defining the long-term trend of species 
habitats. 

coverage_method [only for habitats] Method used for defining the surface area of habitat. 

coverage_trend_method [only for habitats] Method used for defining the short-term trend of coverage of 
habitat. 

coverage_trend_long_method [only for 

habitats] 

Method used for defining the long-term trend of coverage of 
habitat. 

hab_condition_method [only for 

habitats] 

Method used for defining the condition of habitat. 

hab_condition_trend_method [only for 

habitats] 

Method used for defining the short-term trend of the 
condition of habitat. 

natura2000_population_method [only 

for species] 

Method used for defining the species population size inside 
the Natura 2000 network. 

natura2000_population_trend_method 

[only for species] 

Method used for defining the short-term trend of species 
population size within the Natura 2000 network. 

natura2000_area_method [only for 

habitats] 

Method used for defining the surface area of the habitat type 
inside the Natura 2000 network. 

natura2000_area_trend_method [only 

for habitats] 

Method used for defining the short-term trend of habitat 
area in good condition within the Natura 2000 network. 

Source: Article 17 dataset description. 
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Figure 9. Reporting method for defining the population size of species per MS. 

 

Source: this report. 

Figure 10. Reporting method for defining the surface area of habitats size per MS. 

 

Source: this report. 
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3.2.2 Data completeness per attribute 

In this section, we identified the main issues, in terms of data quality and completeness, resulting in 

inconsistencies among countries also affecting the coherent monitoring efforts at the European 

scale. MS are required to report information on different aspects of the conservation status, 

population, size or area, measures, threats of species and habitats resulting in a large number of 

separate fields to be filled in the Article 17 database. This has led to numerous fields within the 

database that have little to no information where in many cases, information is reported by only 

few countries. In the following table, it is evident that various fields referring to estimates of trends 

have a 5% and less completeness of reported information (Table 4). Completeness of information 

referring to population size (mean or actual, min and max) varies between 49 and 55%. Finally, for 

most information on population estimates within Natura 2000 protected areas, data completeness 

reaches up to 73% for used methods (natura2000_population_method).  

Ndhdg\m oj oc` nk`^d`n _\o\n`o' q\mdjpn ad`g_n m`a`mmdib oj c\]do\on½ `nodh\o`n ja om`i_n c\q` g`nn 

than 5% completeness of reported information (Table 5). Information referring to the size of 

coverage surface area across Europe (coverage_surface_area) as well as within Natura 2000 

protected areas (natura2000_area) reached 74% of data completeness.  

Table 4. Completeness of various data fields from the reporting of species.  

Information (field) Completenes

s (%) 

Information (field) Completenes

s (%) 

range_trend_magnitude_min 5,5 habitat_sufficiency_unoccupied 27,8 
range_trend_magnitude_max 5,5 habitat_trend_long_period 27,7 
range_trend_long_period 28,1 habitat_trend_long 27,4 
range_trend_long 28,3 habitat_trend_long_method 26,7 
range_trend_long_magnitude_min 3,5 main_reason_trend_etc 48,1 
range_trend_long_magnitude_max 3,5 natura2000_population_unit 67,5 
range_trend_long_method 29,3 natura2000_population_min 32,0 
population_size_min 51,4 natura2000_population_max 27,3 
population_size_max 48,7 natura2000_population 38,0 
population_size 54,7 natura2000_population_estimate_type 64,6 
population_trend_magnitude_min 5,1 natura2000_population_method 73,3 
population_trend_magnitude_max 5,0 natura2000_population_trend 66,4 
population_trend_magnitude_ci 1,8 natura2000_population_trend_method 66,3 
population_trend_long_period 28,5 natura2000_popsize_etc 63,6 
population_trend_long 28,8 natura2000_coverage_etc 61,9 
population_trend_long_magnitude_min 3,6 

  

population_trend_long_magnitude_max 3,6 

  

population_trend_long_magnitude_ci 1,5 

  

population_trend_long_method 28,0 

  

Note: This table includes only data fields with completeness less than 90%. 

Source: this report.  
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Table 5. Completeness of various data fields from the reporting of habitats. 

Information (field) Completeness 

(%) 

Information (field) Completeness 

(%) 

range_trend_magnitude_min 4,0 coverage_trend_long_period 19,9 
range_trend_magnitude_max 3,9 coverage_trend_long 20,2 
range_trend_long_period 20,5 coverage_trend_long_magnitude_min 4,0 
range_trend_long 20,8 coverage_trend_long_magnitude_max 4,0 
range_trend_long_magnitude_min 3,8 coverage_trend_long_magnitude_ci 3,4 
range_trend_long_magnitude_max 3,8 coverage_trend_long_method 19,9 
range_trend_long_method 20,6 main_reason_trend_etc 65,3 
coverage_surface_area_min 34,6 natura2000_area_min 33,7 
coverage_surface_area_max 34,4 natura2000_area_max 33,4 
coverage_surface_area 73,9 natura2000_area 74,4 
coverage_trend_magnitude_min 4,3 

  

coverage_trend_magnitude_max 4,3 

  

coverage_trend_magnitude_ci 3,7 

  

Note: This table includes only data fields with completeness less than 90%. 

Source: this report. 

From the 25 variables, in total related to information on species populations, only seven (7) 

variables have over 95% completeness of data reported by MS (Figure 11). Three (3) variables 

referring to the population size measures (reported value, min and max) are completed by around 

50%. The rest of the variables have been completed by less than 40% with six (6) of them related 

oj kjkpg\odji om`i_ h\bidop_` ]`dib \mjpi_ +г di o`mhn ja _\o\ ^jhkg`o`i`nn) Ajm c\]do\on½ 

coverage information regarding eight (8) out of 20 variables are over 98% to 100% completed, 

while the rest have been filled in by less than 35%. Similar to the species population reports, the 

om`i_n½ h\bidop_` q\md\]g`n c\q` q`mt gdoog` diajmh\odji amjh MS. The majority of Information on 

the species population within Natura 2000 areas is characterized by approximately 66% data 

completeness, while the majority of information on habitats coverage within Natura 2000 areas 

reaches up to 100% completeness of reported data (Figure 12).  
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Figure 11. Completeness of data related to species population and habitats coverage within the Article 17 

database. 

 

Source: this report. 
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Figure 12. Completeness of data related to species and habitats within Natura 2000 Protected Areas. 

 

Source: this report. 

3.2.2.1 Reporting units 

The options given to MS for reporting units of species populations include 21 different unique unit 

types, as listed in Table 2 under variable ¼ref_populationUnits½. 

Generally, the EU recommends that MS pn` ¼di_dqd_p\gn½ rc`m`q`m kjnnd]g` oj m`kjmo oc` pido ja 

species populations and maintain coherence within the assessments, however, the EU also states 

that MS are free to use other units if they find it most appropriate for specific species. In the final 

dataset, 9 out of the 21 options have been selected by MS ajm oc` _daa`m`io nk`^d`n rdoc ¼bmd_n,s,½ 

\i_ ¼di_dqd_p\gn½ ]`dib oc` hjno pn`_ #Adbpm`n ,.$) Oc` q\mdjpn bmd_n pidon #,s,' -s-' 0s0 \i_ 

10x10) refer to the population size based on areas with sampling size that of the respective grid. 

Oc` ¼bmd_n,s,½ #kjkpg\odji ndu` r\n ]\n`_ ji n\hkgdib \m`\ , ]t \ fh$' dn oc` pido pn`_ ]t hjno MS 

\i_ ajm hjnogt o`mm`nomd\g \i_ ^j\no\g nk`^d`n' rcdg` oc` ¼di_dqd_p\gn½ jkodji rcd^c m`a`mn oj number 
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ja di_dqd_p\gn dn \gnj pn`_ ajm nk`^d`n _dnomd]po`_ di h\mdi` m`bdjin) Oc` ¼bmd_,+s,+½ pido r\n pn`_ 

only for some species by MS located in the Mediterranean region, namely, Portugal, Italy, Greece 

and Spain (Figure 14). In addition, there were unitn nk`^dad^\ggt m`a`mmdib oj ¼bmd_-s-½ \i_ ¼bmd_0s0½ 

oc\o r`m` pn`_ ]t ji` jm orj ^jpiomd`n rdoc Bm``^` pndib ¼bmd_0s0½ ajm \]jpo -0 nk`^d`n) Pidon 

m`a`mmdib oj ¼\_pgon½' ¼\m`\½ \i_ ¼gj^\gdod`n½ \m` pn`_ ]t a`r ^jpiomd`n ajm ]joc o`mm`nomd\g \i_ h\mdi` 

specd`n #Adbpm` ,0$) Adi\ggt' ?`ih\mf r\n oc` jigt ^jpiomt oc\o pn`_ oc` ¼^jgjid`n½ pido ajm \ ndibg` 

species (Figure 16). 

Figure 13) Iph]`m \i_ _dnomd]podji ja nk`^d`n m`kjmo`_ pndib oc` ¼bmd_,s,½' \i_ ¼di_dqd_p\gn½ kjkpg\odji pidon) 

 

Source: this report. 
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Figure 14) Iph]`m \i_ _dnomd]podji ja nk`^d`n m`kjmo`_ pndib oc` ¼bmd_-s-½' ¼bmd_0s0½ \i_ ¼bmd_,+s,+½ 

population units. 

 

Source: this report.   
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Figure 15. Number and _dnomd]podji ja nk`^d`n m`kjmo`_ pndib oc` ¼\_pgon½' ¼\m`\½ \i_ ¼gj^\gdod`n½ kjkpg\odji 

units. 

 

Source: this report.  
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Figure 16) Iph]`m \i_ _dnomd]podji ja nk`^d`n m`kjmo`_ pndib oc` ¼bmd_-s-½' ¼bmd_-s-½ \i_ ¼^jgjid`n½ kjkpg\odjn 

units. 

 

Source: this report. 

3.3 Distribution of species and habitats 

3.3.1 Species level 

In total, 1394 unique species and 233 habitats are reported under the monitoring framework of the 

C\]do\on ?dm`^odq`½n <mod^g` ,2) Di b`i`m\g' q\n^pg\m kg\ion \i_ h\hh\gn \^^jpio ajm \kkmjsdh\o`gt 

46% of the reported species, followed by arthropods, fish, amphibians and reptiles with 

approximately 17, 13, 8 and 7%, respectively, while molluscs, non-vascular plants, and other 

invertebrates each represent an under 5% percentage (Figure 17). Among the EU-28 countries 

(since UK was included in this reporting period), Spain, Italy, France and Portugal seem to have the 

highest number of reported species whereas Malta, Luxembourg, Cyprus and Ireland seem to have 

the lowest number of reported species.  
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Figure 17. Number of reported species and composition of species groups per MS. 

 

Source: this report. 

In an attempt to identify the differences among marine and terrestrial species we created two 

subset datasets, one referring to species reported for the nine terrestrial biogeographical regions 

(MAC, ATL, MED, ALP, BOR, CON, BLS, PAN, STE) and one for the five marine regions (MATL, MMAC, 

MMED, MBAL, MBLS). For terrestrial regions, the results showed similar patterns of the total 

percentage and composition of species groups with that of the general (terrestrial and marine 

combined) dataset (Figure 18). By contrast, marine regions exhibited an abundance of mainly 

mammals reaching 67%, while the rest of the species groups (except for amphibians and vascular 

plants which, logically, were not reported at all in the marine regions) each accounted for less than 

10%. As expected, inland countries, such as Slovakia, Luxembourg, Austria, and the Czech Republic 

have not reported any species with distribution maps in the marine regions. However, coastal 

countries in the Baltic Sea, where one would expect some species to be located in the marine 

regions, Latvia and Lithuania had not reported any species within he marine regions of those 

countries.  



 

35 

Figure 18. Number of reported species and composition of species groups per MS in terrestrial & marine 

regions. 

 

Source: this report. 

In terms of the spatial distribution of species groups, amphibians, arthropods, and vascular plants 

cover the entire terrestrial EU region (Figures 19 and 20), while mammals cover the entire 

terrestrial region as well as large areas in the marine biogeographical regions (Figure 21), with 

France, Spain, Italy and Portugal having the most reported species. Species under the fish group 

cover the terrestrial regions rather than the marine areas (Figure 20) as these refer to mostly 

freshwater fish. Molluscs and non-vascular plants are found to be more concentrated in central and 

north European regions (Figure 21), while reptiles cover most of the central and south regions 

(Figure 22). Other invertebrates have the least reported species with countries reporting zero to 

three maximum species. 
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When it comes to the method with which the distribution maps were produced, the majority of 

countries provided maps based on the extrapolation from a limited amount of data 

(estimatePartial), and on statistically robust estimates (completeSurvey) (Figure 19). Only in the 

case of Croatia, approximately 25% of the produced distribution maps were based on data that 

were either insufficient or not available at all. Overall, 51.31% distribution maps of species were 

based on extrapolation from a limited amount of data (estimatePartial), followed by 34.34% 

exhaustive data collection with minimum data gaps (completeSurvey) and 11.61% expert opinion 

(estimateExpert) (Table 6). 

Figure 19. Percentage of methods used for species distribution maps per MS  

 

Source: this report. 

Table 6) Jq`m\gg k`m^`io\b` ja h`ocj_n pn`_ ajm nk`^d`n½ _dnomd]podji h\kn) 

Method Percentage (%) 

absentData 2.70   
completeSurvey 34.34 
estimateExpert 11.61 
estimatePartial 51.31 
NA 0.04 

Source: this report. 
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Figure 20. [Part 1 of 3] Number of species reported by each MS and for each species group (left), and spatial 

distribution of species group across the EU-28 countries (right). 

 

Source: this report. 
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Figure 21. [Part 2 of 3] Number of species reported by each MS and for each species group (left), and spatial 

distribution of species group across the EU-28 countries (right). 

 

Source: The authors 
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Figure 22. [Part 3 of 3] Number of species reported by each MS and for each species group (left), and spatial 

distribution of species group across the EU-28 countries (right). 

 

Source: The authors  
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3.3.2 Habitats level 

The reported terrestrial habitats cover almost one third of the terrestrial area of the EU-28 MS 

(from July 1st 2013 to January 31st 2020), equivalent to 1.3 million km2, and marine habitats cover 

an additional 0.4 million km2 of EU waters (EEA, 2020). Forests constitute approximately 22% of 

the reported habitats followed by grasslands, coastal habitats, freshwater habitats and dune 

habitats covering approximately 15, 14, 12 and 10%, respectively (Figure 23). The remaining 

habitat types, including heath and scrub, sclerophyllous scrub, bogs, mires, fens, and rocky habitats, 

each comprise a percentage under 10%. Among the 28 countries, Italy, France and Spain have the 

highest number of reported habitats each having more than 100 unique habitat codes while Malta 

and Luxembourg have the lowest number of unique habitat codes.  

Figure 23. Number of reported habitats and composition of habitats groups per MS. 

 

Source: this report. 

Similar to the species datasets, we estimated the composition and total percentage of habitats in 

the terrestrial and the marine regions (Figure 24). Species on the terrestrial regions presented a 

similar composition of species groups with that of the overall dataset with the exceptions of coastal 

habitats which decreased by 5%. For marine regions, as expected, coastal habitats accounted for 

almost 90% followed by rocky habitats with approximately 10% total percentage. In addition, only 

inland countries, including Slovakia, Luxembourg, Austria, and the Czech Republic did not report any 

habitats covering the marine regions. 
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Figure 24. Number of reported species and composition of habitats groups per MS in terrestrial & marine 

regions. 

 

Source: this report. 

The reporting of distribution maps for habitats was based on exhaustive data collection with 

minimum data gaps (completeSurvey) and data interpolation for the majority of MS (Figure 25), 

except for Portugal were more than 80% of the distribution maps provided were based on expert 

knowledge and limited data (estimateExpert). Overall, 52.98% distribution maps of habitats were 

based on extrapolation from a limited amount of data (estimatePartial), followed by 39.04% 

complete surveys (Table 7). 

Di o`mhn ja nk\od\g _dnomd]podji ja c\]do\on½ bmjpkn' ajm`non' am`ncr\o`m c\]do\on' \i_ bm\nng\ids 

cover the entire terrestrial EU region (Figure 27). Bogs, mires and fens also cover a large number of 

areas with the northern countries exhibiting the most spatially evident habitats (Figure 26). 

Interestingly, although coastal and dune habitats seem to cover most of the coastline across 

Europe, some countries have provided distribution maps within the main terrestrial land (Figure 26). 



 

42 

This was particularly evident with coastal habitats in Spain and Hungary, as well as some central 

European countries, while the dune habitats were reported across most of central European 

countries and south Portugal. Heath and scrub were reported across Europe, mostly in the central 

and west regions, while the distribution of sclerophyllous scrub seem to mainly characterise 

Mediterranean countries (Figure 28). 

Figure 25. Percentage of methods used for habitats distribution maps per MS 

 

Source: this report. 

Table 7) Jq`m\gg k`m^`io\b` ja h`ocj_n pn`_ ajm c\]do\on½ distribution maps. 

Method Percentage (%) 

absentData 0.20   
completeSurvey 39.04 
estimateExpert 7.79 
estimatePartial 52.98 

Source: this report. 
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Figure 26. [Part 1 of 3] Number of habitat types reported by each MS and for each habitat group (left), and 

spatial distribution of habitat group across the EU-28 countries (right). 

 

Source:  this report. 
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Figure 27. [Part 2 of 3] Number of habitat types reported by each MS and for each habitat group (left), and 

spatial distribution of habitat group across the EU-28 countries (right). 

 

Source:  this report. 
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Figure 28. [Part 3 of 3] Number of habitat types reported by each MS and for each habitat group (left), and 

spatial distribution of habitat group across the EU-28 countries (right). 

 

Source:  this report. 
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