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Preface 

Since 1995, the year of the endorsement of the Pan-European Biological and Landscape Diversity 
Strategy, the political attention for the development and establishment of the Pan-European 
Ecological Network has increased considerably. The Pan-European Ecological Network highlights a 
visionary approach to the conservation of biodiversity in Europe. It strives for a Europe where nature 
is truly connected and where all European governments are actively engaged in establishing and 
maintaining this network. 

Yearly representatives of the 55 states of the UN-ECE meet in a Committee of Experts to discuss a 
diverse range of issues related to the establishment of the Pan-European Ecological Network: 
methodological issues, social aspect of ecological network development, stakeholder involvement, 
progress in the development of national networks. In the 3rd meeting of the Committee of Experts for 
the development of the pan-European Ecological Network the idea was endorsed to develop an 
‘Indicative Map for the Pan-European Ecological Network for Central and Eastern Europe’. ECNC was 
requested to lead the implementation of the project. The Committee stressed the importance of the 
availability of such a map as a communication instrument for all stakeholders involved in the 
realization of the network. These stakeholders not only include the nature and biodiversity sector but 
also regional and local governments and representatives of land use sectors and financial sectors. 

This report presents the outcome of this ambitious and innovative project. I am certain that the 
Indicative Map of the Pan-European Ecological Network for Central and Eastern Europe, and the 
underlying report, will contribute to communicating the concept of the Pan-European Ecological 
Network to a broad audience and thus will assist in mobilizing practical action to establish the network 
on the ground. Already the project itself has been instrumental in generating discussion amongst the 
many countries and organizations represented in the Committee of Experts. 

It should however be realized that the preparation of the indicative map is only one step in the 
process of the actual establishment of the Pan-European Ecological Network. In the future maps will 
have to be prepared for other parts of Europe as well, and the indicative map for Central and Eastern 
Europe will be elaborated and refined when more and better organized data on the species, habitats 
and landscapes of Europe will be come available. 

And as a final word of reflection: putting things on a map is a risky exercise, as the final product 
clearly reflects choices made concerning methodology, scale and data collection. And it shows that 
there are still large gaps in data gathering and processing on aspects of biodiversity. Therefore any, 
mapping exercise is vulnerable to criticism. However, not putting things on a map would be even more 
risky; in that case choices will be made that will affect important areas of the ecological network 
without important stakeholders being sufficiently aware of the location, the interconnectivity and 
European importance of these areas.  

I am sure that this indicative map will help to put the Pan-European Ecological Network even stronger 
on the policy and research map of Europe. 

Dr. Jacques Stein 
 

Chairman of the Committee of Experts for the development of the 
Pan-European Ecological Network (1999-2001).  
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Executive Summary 

To conserve nature in Europe a long term and solid strategy is required. Apart from other measures, a 
promising approach can be found in creating a Pan-European Ecological Network. In 1995, the 
establishment of the Pan-European Ecological Network (PEEN) was endorsed by 55 countries as one 
of the activities to be undertaken in the framework of the Pan-European Biological and Landscape 
Diversity Strategy (PEBLDS).  

The Pan-European Ecological Network will be built up from the following elements:  

i) core areas to conserve ecosystems, habitats, species and landscapes of European importance;  

ii) corridors or stepping stones, where these will improve the coherence of natural systems ; 

iii) restoration areas, where damaged elements need to be restored;  

iv) buffer zones, which support and protect the network form adverse external influences.  

The concept of an ecological network strongly relies on the scientific experience that areas, which are 
too small and/or too isolated to ensure the viable existence of populations, could be adequately 
supported by enabling exchange with other areas. Corridors connecting areas, either in an 
uninterrupted or in an interrupted (stepping stone-like) form could fulfil this function. 

During the meetings of the Committee of Experts for the Development of the Pan-European 
Ecological Network, it became apparent that a map presenting the indicative location of the Network 
in central and eastern Europe would be constructive in furthering the network’s implementation. 
Therefore, ECNC took the initiative, together with the Dutch Ministry of Agriculture, Nature 
Management and Fisheries and several other partners, to develop the project ‘Indicative map of the 
Pan-European Ecological Network for Central and Eastern Europe (CEE)’. 

This report reflects the outcome of this pioneer project; for the first time an indicative map for central 
and eastern Europe is developed that, based on a common approach, identifies the possible location 
of major components of the European ecological network for this region. The countries which are 
covered by the indicative map are: Belarus, Czech Republic, Estonia, Hungary, Latvia, Lithuania, 
Moldova, Poland, Slovak Republic, Romania, European Russia and Ukraine. Until now, no ecological 
networks have been designed that cover such a large and diverse region. 

An important aspect of the project was the scientific challenge to develop a methodology that 
identifies the Pan-European Ecological Network taking into account the available data. In the 
framework of the project, data were gathered from various sources, combined, and made available for 
the first time on one map. Another important aspect of the project was to use the draft version of the 
map as a communication- and discussion tool for the people and organizations involved in the 
process of establishing the Pan-European Ecological Network. In the framework of the project, a 
broad consultation process was organized to review the draft version of the report and the draft 
version of the indicative map. During the consultation process several issues were raised that clearly 
demonstrate the different views that exist regarding the Pan-European Ecological Network. 

This report presents the methodology developed to prepare the ‘Indicative Map of the Pan-European 
Ecological Network for Central and Eastern Europe’ and the outcomes of the consultation process. It 
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also contains a poster size copy of the ‘Indicative Map of the Pan-European Ecological Network for 
CEE’. The report is primarily written for scientific experts who are involved in the establishment of 
ecological networks. A more brief and policy oriented report will inform other users.  

This study is based on available knowledge on habitat- and species distribution data and 
internationally designated or acknowledged areas. During the course of the project it became 
apparent that insights into species distribution and requirements (habitat quality, minimal population, 
minimal area size, dispersal and migration needs) are not yet sufficiently available. Further research 
on the distribution and other aspects of the target species is necessary. 

The map has been developed based upon an analysis of the following key data sets: 
• Habitat map showing existing natural areas;  

• The distribution map of internationally designated areas; 

• The distribution map of internationally acknowledged areas; 

• A classification of (core) areas based upon insights regarding the minimum required area to sustain 
viable populations of species of European importance: 

- Very large areas (>5 the critical size): long term survival of all populations quite probable; 

- Large areas (1-5 the critical size): when isolated this area may suffer some loss of species: 
connection or area enlargement is recommended; 

- Areas with a sub-optimal size where a percentage between 70 – 100 % of species can 
maintain viable populations; the most demanding species can only be maintained or restored 
by enlargement and/or connections with comparable habitats by corridors. 

The legend of the indicative map has been kept as simple as possible. It shows in the first place i) 
core areas and ii) search areas for corridors. Search areas for corridors are shown as wide, over-
sized zones, within which a further selection of narrower zones or stepping stones could be based 
upon local or regional knowledge and plans. The areas indicated for the Pan-European Ecological 
Network form the backbone of areas important for the conservation of habitats and species of 
European importance. A number of countries have already developed their own maps of ecological 
networks addressing national targets. The international network as presented here should not be 
seen as a map that supersedes these national networks, it merely highlights areas of international 
importance especially in the light of European coherence. 

In order to ensure the establishment of the identified Pan-European Ecological Network an analysis of 
opportunities and threats to the network in central and eastern Europe needs to be undertaken, a first 
approach to such an analysis is presented in this report. 

It is hoped that this ‘Indicative Map of the Pan-European Ecological Network for CEE’ will be a tool in 
explaining the concept of the Pan-European Ecological Network to experts and policy makers. In 
addition, it can help to guide policy developments and decisions on land use and investments by other 
sectors and provide inspiration for integration. It can stimulate additional scientific research that is 
needed to identify and implement the Pan-European Ecological Network as well as contribute to the 
methodological development of ecological networks in general.  
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Résumé exécutif 
Pour conserver durablement la nature en Europe une stratégie solide à long terme est nécessaire. En 
appui à d’autres mesures, l’établissement d’un Réseau Ecologique paneuropéen semble prometteur. 
En 1995, 55 pays ont approuvé la Stratégie paneuropéenne pour la diversité biologique et paysagère 
(« PEBLDS ») à la Conférence ministérielle de Sofia (Bulgarie). L’une des activités prioritaires du plan 
d’action issu de cette Stratégie était l’établissement du Réseau écologique paneuropéen (PEEN). 

Le réseau serait constitué des éléments suivants: 

i) des zones-noyaux pour conserver les écosystèmes, habitats, espèces et paysages d’importance 
européenne ; 

ii) des corridors ou successions de zones-relais permettant d’améliorer la cohérence des systèmes 
naturels; 

iii) des zones à restaurer à divers degrés; 

iv) des zones-tampons pour consolider le réseau et le protéger des influences extérieures 
préjudiciables. 

La nécessité d’un réseau écologique est très fortement soutenue par des résultats scientifiques 
montrant que des zones trop petites ou isolées pour supporter des niveaux viables de populations 
peuvent les supporter si elles sont mises en relation avec d’autres zones. Les corridors reliant des 
zones de façon continue ou discontinue (succession de zones-relais) peuvent assurer cette 
connexion. 

Lors des réunions du Comité des experts pour le développement du Réseau écologique paneuropéen 
il a paru nécessaire de disposer d’une carte représentant l’emplacement indicatif du réseau en 
Europe centrale et orientale afin d’en stimuler l’établissement effectif. C’est pourquoi le Centre 
européen pour la conservation de la nature (« ECNC ») a pris l’initiative, avec d’autres partenaires, de 
réaliser le projet ‘Carte indicative du réseau écologique paneuropéen pour l’Europe centrale et 
orientale’. 

Ce rapport présente la méthodologie utilisée pour réaliser cette Carte. Il contient aussi une copie de 
la Carte sur un poster. Les pays concernés par cette ‘Carte indicative du réseau écologique 
paneuropéen pour l’Europe centrale et orientale’ sont: la Biélorussie, l’Estonie, la Hongrie, la Lettonie, 
la Lituanie, la Moldavie, la Pologne, la Roumanie, la Russie européenne, la Slovaquie, la Tchéquie et 
l’Ukraine. 

Ce projet est pionnier : c’est la première fois que l’on peut présenter ainsi sur une carte indicative les 
éléments d’un réseau écologique pour les PECO, sur la base d’une approche et méthode communes. 
La carte a été développée à partir de l’analyse des principaux ensembles de données suivants:  

• Carte des habitats indiquant les zones naturelles existantes ; 

• Carte des sites désignés d’importance internationale ; 

• Carte des sites reconnus d’importance internationale ; 

• Un classement des zones-noyaux sur la base de la connaissance actuelle de la surface minimale 
requise pour supporter des populations viables d’espèces d’importance européenne: 

- aires très étendues (>5 fois la surface critique): la survie durable de toutes les populations 
est très probable;  
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- aires étendues (1-5 fois la surface critique): en isolement cette zone peut souffrir de 
l’extinction de certaines espèces et la connexion ou élargissement de l’aire est recommandé ;  

- aires sub-optimales où 70% à 100% des espèces peuvent maintenir des populations 
viables : les espèces les plus fragilisées ne peuvent être maintenues ou restaurées que par 
élargissement ou connexion de l’aire avec des habitats comparables par des corridors; 

Une définition des distances acceptables entre zones-noyaux pour que les corridors soient de fait 
empruntés par les espèces concernées.  

La légende de la Carte indicative du réseau écologique paneuropéen pour l’Europe centrale et 
orientale a été volontairement très simplifiée. Elle indique essentiellement : i) les zones-noyaux et ii) 
les zones suggérées pour contenir de possibles corridors. Ces dernières sont indiquées de façon 
large afin de permettre une sélection et un tracé plus fin après études détaillées et consultation des 
plans d’aménagement locaux ou régionaux. Les zones indiquées pour le Réseau écologique 
paneuropéen forment l’ossature principale d’un système de conservation des habitats et espèces 
d’importance européenne. Quelques pays ont déjà développé leur propre carte et réseau selon des 
objectifs nationaux. Le réseau international présenté ici n’a pas la prétention de se substituer à ces 
réseaux nationaux, il veut seulement montrer les zones d’importance internationale, particulièrement 
dans un souci de cohérence européenne. 

Afin de permettre l’établissement du Réseau écologique paneuropéen identifié, une étude 
préliminaire des opportunités et menaces en Europe centrale et orientale est nécessaire. Une 
approche possible pour une telle étude est présentée dans ce rapport. 

Les auteurs espèrent que cette ‘Carte indicative du Réseau écologique paneuropéen pour l’Europe 
centrale et orientale’ sera utile aux experts et responsables politiques. Elle pourra sans doute aussi 
inspirer ou guider l’élaboration de politiques ou la décision dans les divers secteurs économiques 
concernés par l’aménagement de l’espace et des territoires. Elle pourra enfin stimuler la recherche 
scientifique, soit pour établir le Réseau écologique paneuropéen, soit pour contribuer au 
développement méthodologique concernant les réseaux écologiques en général. 
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Резюме 
Для сохранения природной среды в Европе необходима разработка стабильной и 
долговременной стратегии. Наряду с другими возможными мероприятиями перспективным 
представляется создание Общеевропейской экологической сети (ОЭС). В 1995 г. 
Общеевропейская стратегия в области биологического и ландшафтного разнообразия 
(ОЕСБЛР) была подписана 55 странами на Конференции Министров «Окружающая среда для 
Европы» в Софии (Болгария). Одно из мероприятий, предусмотренных в рамках ОЕСБЛР – 
формирование Общеевропейской экологической сети (ОЭС). 

ОЭС будет состоять из следующих элементов:  

i) ключевые территории для сохранения экосистем; местообитания, виды и ландшафты 
европейского значения;  

ii) транзитные территории (коридоры) там, где они будут усиливать связи между природными 
системами;  

iii) восстановительные территории, где поврежденные элементы будут восстанавливаться 
(реставрироваться);  

iv) буферные зоны, поддерживающие и защищающие сеть от негативных внешних 
воздействий.  

Концепция экологической сети основана на научном опыте, подтверждающем, что территории, 
которые слишком малы и/или изолированы, чтобы обеспечить нормальную жизнеспособность 
популяций, могут функционировать, если они связаны друг с другом. Соединительные 
транзитные территории (коридоры), которые бывают как непрерывными, так и прерывистыми, 
могут выполнять эту функцию. 

На заседаниях Экспертного комитета по разработке ОЭС стало очевидно, что создание карты, 
представляющей примерное расположение этой сети в Центральной и Восточной Европе 
будет способствовать ее реальному воплощению. На этом основании ECNC, совместно с 
Министерством сельского хозяйства, охраны природы и рыболовства Нидерландов и другими 
партнерами, выступил с инициативой разработки и реализации проекта «Предварительная 
карта общеевропейской экологической сети Центральной и Восточной Европы». 

Отчет является результатом этого пилотного проекта; впервые была разработана 
«Предварительная карта общеевропейской экологической сети Центральной и Восточной 
Европы», которая, основываясь на единой методологии, уточняет положение основных 
компонентов Общеевропейской экологической сети в регионе. Карта включает Белоруссию, 
Чехию, Эстонию, Венгрию, Латвию, Литву, Молдавию, Польшу, Словакию, Румынию, 
Европейскую часть России и Украину. До настоящего времени экологические сети, которые 
охватывали бы такой большой и разнообразный регион, не разрабатывались.  

Важным аспектом проекта является разработанная методология, которая позволяет 
определить положение ОЭС с учетом всех имеющихся данных. Эти данные были собраны, 
обработаны и нанесены на одну карту. Другой важной особенностью проекта было 
использование предварительного варианта карты как инструмента взаимодействия 
специалистов и организаций, участвующих в процессе разработки ОЭС. В рамках проекта было 
организовано обсуждение предварительного варианта отчета и карты с экспертами. В ходе 
консультационного процесса были затронуты ряд вопросов, которые продемонстрировали 
существование различных взглядов на ОЭС. 

Отчет представляет описание методологии, разработанной для создания 

 «Предварительной карты Общеевропейской экологической сети Центральной и Восточной 
Европы», подводит итоги консультационного процесса и включает настенную карту. Отчет 
написан в основном для специалистов, которые занимаются вопросами разработки 
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экологических сетей. Другой отчет в сжатой и доступной форме представляет информацию для 
лиц, принимающих решения. 

Данное исследование основано на имеющейся информации о распределении местообитаний и 
видов, а также территорий международного значения. В ходе проекта стало очевидно, что 
данных о распределении видов и местоообитаний (качество местообитаний, минимальный 
размер популяции, минимальная площадь территории, потребности в миграциях и 
распространении видов) недостаточно. Очевидна необходимость проведения дальнейших 
исследований распределения и изучения других аспектов жизнедеятельности целевых видов. 

Карта была разработана на основе анализа следующей базовой информации: 

• карта местообитаний, отображающая существующие природные территории; 

• карта распределения намеченных территорий международного значения; 

• карта распределения общепризнанных территорий международного значения; 

• классификация (ключевых) территорий на основе обоснования минимального размера 
территории, необходимой для поддержания жизнеспособности популяций видов 
европейского значения: 

- очень крупные территории (более, чем в 5 раз превышающие критические размеры), 
на которых вполне возможно долгосрочное выживание всех популяций; 

- крупные территории (в 1-5 раз превышающие критические размеры), которые, будучи 
изолированными, могут утратить некоторые виды: в таких случаях рекомендуется 
соединение с другими территориями или увеличение их площади; 

- территории суб-оптимальных размеров, на которых от 70 до 100% видов способны 
существовать в виде жизнеспособных популяций; наиболее «требовательные» виды на 
этих территориях могут существовать или могут восстанавливать свою численность 
только при условии расширения и/или соединения территории с соизмеримыми по 
площади местообитаниями посредством коридоров. 

Легенда к карте довольно проста и включает в себя, в первую очередь, i) ключевые 
территории, и ii) транзитные территории (коридоры). Последние изображены в виде широких 
зон (полос), завышенной площади, из которых впоследствии можно будет более точно выбрать 
узкие полосы или обозначить транзитные территории на основании анализа локальной или 
региональной информации. Территории, выбранные для ОЭС составляют каркас территорий, 
важных для сохранения местообитаний и видов европейского значения. Ряд стран уже 
разработали свои собственные карты экологических сетей с учетом национальных интересов. 
Международная сеть, представленная в данном отчете, не должна рассматриваться как карта, 
которая заменяет национальные сети, она лишь точнее обозначает территории 
международного значения особенно в свете Европейской интеграции. 

Для того, чтобы приступить к созданию ОЭС, необходим анализ перспектив и препятствий, 
возникающих на пути к ее реализации в странах Центральной и Восточной Европы. В данном 
отчете предприняты первые шаги такого анализа. 

Авторы надеются, что «Предварительная карта общеевропейской экологической сети 
Центральной и Восточной Европы» послужит инструментом разъяснения концепции ОЭС 
специалистам и лицам, принимающим решения. Данная карта также может помочь в 
разработке политики землепользования и инвестирования, принятии решений другими 
секторами общества и стимулировать процесс интеграции. Проект может стимулировать 
дальнейшие научные исследования, необходимые для уточнения и реализации ОЭС, равно как 
и внести заметный вклад в методологическое обоснование создания экологических сетей в 
целом. 
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1. Introduction 

This report presents the results of the project ‘Indicative Map of the Pan-European 
Ecological Network for Central and Eastern Europe’. The project was carried out 
under the auspices of the Committee of Experts for the development of the Pan-
European Ecological Network in the framework of the Pan-European Biological and 
Landscape Diversity Strategy (PEBLDS). 

In 1995, the Pan-European Biological and Landscape Diversity Strategy was endorsed by 55 
countries during the Ministerial Conference ‘Environment of Europe’ in Sofia. One of the activities to 
be undertaken as part of the PEBLDS is the establishment of the Pan-European Ecological Network 
(PEEN). In 1996, the Council of Europe formed the Committee of Experts for the Development of the 
Pan-European Ecological Network. The main task of this Committee is to advise on the development 
of this Network and exchange information on its development and raise awareness.  

During the meetings of the Committee of Experts for the Development of the Pan-European 
Ecological Network, it became apparent that a map presenting the indicative location of this Network 
would be constructive in furthering the network’s implementation (Wolters & Bouwma, 1998). 
Therefore, ECNC took the initiative, together with the Dutch Ministry of Agriculture, Nature 
Management and Fisheries and several other partners, to develop the project ‘Indicative Map of the 
Pan-European Ecological Network for Central and Eastern Europe (CEE)’.  

In the 3rd Meeting of the Committee of Experts, the project ‘Indicative Map of the Pan-European 
Ecological Network for Central and Eastern Europe (CEE)’ was approved (September 1999). January 
2000 saw the start of the project led by a project team under the co-ordination of the European Centre 
for Nature Conservation’ (ECNC). The aim of the project was twofold:  

• developing a map as a communication tool to facilitate discussions amongst the major 
stakeholders involved in the development of the Pan-European Ecological Network; 

• to further elaborate the methodology and identify gaps in scientific knowledge, which are needed to 
design the network. 

The Pan-European Ecological Network should be built on existing initiatives, instruments and 
agreements (Council of Europe et al., 1996). At the Conference ‘The Green Backbone of Central and 
Eastern Europe’, it was concluded that ’at the European instrumental level, Natura 2000 and the Bern 
Convention’s Emerald Network initiative are the two principal European instruments at the present 
time to realise the basic structure of the network in practice’ (Nowicki, 1998). In principle, the Natura 
2000 sites and Emerald sites are considered to be part of the Pan-European Ecological Network.  

The Indicative Map of the Pan-European Ecological Network for Central and Eastern Europe outlines 
core areas, corridors and nature restoration and development areas in this region. The countries 
which are covered in this project are: Belarus, Czech Republic, Estonia, Hungary, Latvia, Lithuania, 
Moldova, Poland, Slovak Republic, Romania, European Russia and Ukraine. 

Within the project team, the various participating organisations were responsible for different aspects 
of project implementation. The European Centre for Nature Conservation (ECNC) was responsible for 
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overall project management and the consultation process; Alterra had the scientific lead of the project. 
All other members were involved in the development of the methodology and had a specific task in 
gathering data on species distribution (Institute of Nature Conservation-Polish Academy of Sciences), 
habitats (University of Tartu), protected areas (UNEP-World Conservation Monitoring Centre), other 
land uses (All Russian Research Institute for Nature Protection), coastal and marine areas (EUCC-
The Coastal Union) and corridors (Wageningen University).  

Several of the countries involved in this project are currently in the process of accession and are, in 
order to fulfil the ‘aquis communitaire’, identifying their potential Natura 2000 sites. At the same time, 
some countries in the region are identifying their Emerald sites. This process will require some time 
before it is completed. As the identification and formal designation of Natura 2000 sites and Emerald 
sites has not yet been completed, it was impossible to incorporate the official designated sites on the 
indicative map. In order to ensure synergy between the Natura 2000 network, the Emerald network 
and this project, the criteria to select areas in this project have been harmonised as much as possible.  

Various national and regional networks have been developed in central and eastern Europe 
(Figure 1). These are instrumental in establishing the Pan-European Ecological Network. They have 
been taken into consideration whilst developing the indicative map, although different criteria and 
selection procedures as well as the disparity in map scales are the main reasons behind the 
discrepancies that can be observed.  

Figure 1: National and regional networks developed in the study region (based on Jongman & Kristiansen, 2000) 
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To ensure that the methodology developed in the framework of this project is supported by the major 
stakeholders involved in the process of establishment of the Pan-European Ecological Network a 
consultation process has been undertaken in the period November 2001 till March 2002. The draft 
version of the report and the draft version of the Indicative Map of the Pan-European Ecological 
Network were send to 125 organisations for review.  

During the consultation process, it became apparent that there are different views on why the Pan-
European Ecological Network needs to be established: 

- Some respondents feel that the network is foremost important for species with a high demand for 
connectivity (species with large home ranges, long distance dispersal and/or migration). The survival 
of these species requires the development of a Pan-European Ecological Network. The network 
should be targeted to their needs;  

- Others are of the opinion that the network needs to protect all endangered species of Pan-European 
importance including many endemic species. Given the importance of the survival of these species 
their habitats should be incorporated in the network regardless of the size of the habitat or it’s current 
fragmentation. 

The methodology chosen in this report is based foremost on assessing the needs of species with a 
need for connectivity.  

The report outlines the context and considerations and describes the methodology developed for the 
‘Indicative Map of the Pan-European Ecological Network for CEE’. In Chapter 2 the theoretical 
background and experience with designing ecological networks is described. In Chapter 3 the 
methodology behind the development of the indicative map is explained. Data collection and data 
processing are dealt with in Chapter 4. Chapter 5 describes the interpretation and the use of the 
Indicative Map of the Pan-European Ecological Network for CEE. Chapter 6 provides an overview of 
the consultations process and the comments received. Chapter 7 highlights the threats and 
opportunities for the Pan-European Ecological Network arising from other sectors and explains the 
SWOT-approach. Chapter 8 concludes with discussions on data and methods and gives 
recommendations for elaboration or improvements.  

The document is primarily written for scientific experts who are involved in the establishment of 
ecological networks. A brief and more policy-oriented report will inform other users. 
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2. Theoretical background and experiences 
with designing ecological networks 

I.M. Bouwma, R.H.G Jongman & A. Pickaver  

The ecological network is a concept based on landscape ecological principles. This 
chapter describes the theory and definitions underlying the ecological network 
concept. Furthermore, it describes the assumptions on which the ecological network 
designs in various countries in Europe are based. As the design of ecological 
networks and in particular the ‘Indicative Map of the Pan-European Ecological 
Network’ relies on the availability of data, information is also provided on data 
availability. 

2.1 Theoretical background  

Europe’s biodiversity is subject to serious decline due to a variety of causes, such as change in land 
use, land abandonment, agricultural intensification, loss of habitats due to urbanisation or 
industrialisation, pollution by nutrients or toxic substances, lowering of water tables, fragmentation by 
infrastructure, tourist pressure or the change in land management. Extremely valuable habitats, such 
as the European coast and the Alpine region, have become the most threatened habitats of their kind 
in the world. The species-rich, semi-natural grasslands have decreased dramatically in area, clinging 
on in only a few regions and natural European forests have almost disappeared. In North Western 
Europe, the region with the highest level of economic development, most natural ecosystems have 
been destroyed and pushed to the margins by dominant land uses, such as agriculture and urban 
development.  

As a result mainly relatively small, and often isolated, natural areas have survived. In southern, central 
and eastern European regions, economic developments started later, and so, these regions still 
possess relatively large natural and semi-natural areas. However, as a result of the economic 
developments in these regions the integration of nature conservation considerations into economic 
and spatial planning policies is needed (Delbaere, 1998). These socio-economic developments can 
also create new opportunities for nature. The extensification and land abandonment resulting from the 
changing agricultural market and practices do offer opportunities for conversion of former arable land 
into natural grasslands and forests. 

To conserve nature in Europe a long-term and solid strategy is required. Apart from other measures, a 
promising approach can be found in creating ecological networks on regional, national and 
international scales. The idea behind such a strategy is to safeguard or restore areas that i) include a 
variety of habitats that can host species and ecosystems depending on these habitats, ii) are large 
enough to ensure viable populations and large enough to survive natural fluctuations, iii) if necessary 
are effectively connected for exchange of plants or animals between natural areas by dispersal or 
migration processes and iv) are robust and large enough to buffer external adverse influences. 
Ecological networks can function on various scales, depending on the species or ecosystems 
involved. The focus in this document is on the international scale. 
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The development of ecological networks in Europe is a logical answer to the rapid land use changes 
that have occurred in the last century. Connectivity and coherence between nature conservation sites 
is needed to allow populations of several species to survive. Therefore migration, dispersal and 
connectivity are central concepts underlying the design of ecological networks. 

2.1.1 Migration and dispersal 

Movement is itself the product of evolutionary pressures contributing in many ways to the survival and 
the reproduction of animal species. Animal species move through their home range, but may also 
move long distances from where they were born and their kin remain. Three kinds of movements can 
be distinguished (Caughley & Sinclair, 1994): 

• Local movements- these are movements within a home range and are on smaller scales; 

• Dispersal- movement from the place of birth to the site of reproduction, often away from its family 
group and usually without return to place of birth; 

• Migration- this is movement back and forth on a regular basis, usually seasonally, e.g. from 
summer range to winter range and back. 

Local movements, within the home range of a species for foraging, hiding from enemies and 
optimising living conditions, are not included in this study.  

Plants and animals both disperse by wind, water, with help of other species or by own movements. 
Dispersal is essential in population survival and the functioning of biotopes. However, dispersal can 
only function if there are sites to disperse from and to and means for dispersal. On the one hand, 
animal species will leave a population if living conditions cannot support all individuals, on the other 
hand species will fill in gaps in populations or sites that became empty. Fluctuations in populations 
can cause changes in species abundance and species composition of a site. Birth, death, immigration 
and emigration are the main processes to regulate fluctuations at the population level. Plants, but also 
several other groups of species depend on other species for their dispersal. However, plant strategies 
for dispersal are the least known and difficult to detect in practice. Amphibians and mammals are able 
to disperse over distances from several metres to hundreds of kilometres. For small mammals, 
ecological corridors can be hedgerows, brooks and all kind of other natural features that offer shelter.  

Migration can be defined both as a population’s periodic, or seasonal movement, typically of relatively 
long distance, from one area or climate to another. The periodicity and regularity of the movement 
characterize migration. The term of migration is generally reserved for mass, directional movements 
of individuals of a species from one locality to another. The individuals engaged in migration mostly 
move between two locations and return to the same home ranges and often with the same mates. 

Routes for species migration consist of zones that are accessible for the species to move from one 
site to another and back. Due to differences in needs migration and dispersal routes can be manifold, 
from single wooded banks to small-scale landscapes and from river shores to whole rivers and 
coastlines. Migration is a prerequisite for many species from northern Europe to survive the winter 
period. Migration is risky and for species following aerial migratory routes, there should be as few 
barriers as possible with stepping stones available for feeding, rest and shelter. For fish, this means 
that rivers are not blocked by dams and have good water quality. For mammals and amphibians, it 
means that routes are available and that (man-made) barriers can be crossed. Migration is not only 
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important for grazing animals like deer (Cervus elapus) and roe deer (Capreolus capreolus), for 
predators like the golden eagle (Aquila chrysaetos), the lynx (Lynx lynx and L. pardina) and the wolf 
(Canis lupus) but also for most birds occurring in northern and eastern Europe. 

2.1.2 Connectivity 

The main functional aspect of the landscape of importance for dispersal, migration and persistence of 
populations is connectivity and connectedness. According to Baudry and Merriam (1988) connectivity 
is a parameter of landscape function, which measures the processes by which sub-populations of 
organisms are interconnected into a functional demographic unit. Connectedness refers to the 
structural links between elements of the spatial structure of a landscape and can be described from 
mappable elements. 

The importance of metapopulation principles in planning is the acknowledgement that survival of 
species is more than solely maintaining nature reserves; ecological linkages are needed and must be 
included in spatial plans. In an ecological sense, isolation is an important feature in agricultural 
landscapes of Western and Central Europe. Most natural and semi-natural habitat sites are remnants 
of a former natural area. Present landscapes, especially in West and Central Europe, are dominated 
by human-induced dynamic habitats and the less dynamic habitats are small and isolated, as are the 
populations in them. Habitat isolation and habitat loss prevent natural species developing viable 
populations or allow populations to survive on different equilibrium levels (Hanski et al. 1995). Natural 
relationships have declined due to the disappearance of forested and riverine corridors and the 
development of human infrastructure.  

In the last decades, landscape ecological principles have become part of nature conservation. Nature 
conservation has changed from site protection towards conservation of ecological networks including 
the wider landscape based on the principles of population dynamics (Macarthur and Wilson 1967, 
Opdam 1991). Nowadays nature reserves and national parks are considered as units within which the 
diversity of species can only be maintained in the long term if they are connected with other larger 
units (Jongman 1995). Natural connectivity in many cases is provided by rivers and river valleys, 
which play a key role in processes at a landscape level. 

In Western Europe the theory of population dynamics played an important role in the development of 
ecological networks, however in central and eastern Europe another planning concept has been 
developed, the concept of eco-stabilisation. Although the concept has a different origin there are also 
many similarities (Box 1). 
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Box 1: Eco-stabilisation 

As a reaction to the economic driven planning in central and eastern Europe, concepts such as 
'territorial systems supporting landscape ecological stability' have been developed in the early 
1980s. Theoretically, the approach was based on the idea of a polarised landscape, first suggested 
in 1974 by the Russian geographer, Rodoman (Mander et al., 1995). This concept accepts 
intensive land use but proposes a functional zoning of the landscape, including areas and elements 
for natural zones that antagonises the poles of intensive land use. The planning principles derived 
from this concept were, on the one hand, a strict delineation of natural zones, zones for nature 
restoration, and zones for recreation united into one coherent system. On the other hand, areas 
were selected for agriculture, industry and urban development.  

Rodomans concept was developed into principles for practical ecological planning in the Eastern 
and Central European states in the late 1970s and the beginning of the 1980s and it was based on 
co-operation between geographers, ecologists and territorial planners (Kavaliauskas 1996, Buček 
et al., 1996, Miklós 1996). It resulted in concepts such as 'nature frame’, ‘natural backbone’, 
‘ecological compensative areas' and ‘eco-stabilising functions’. As such, it shows strong similarities 
to the ideas underlying the ecological network concept that also relies on robust, large natural 
areas. 

2.2 The Pan-European Ecological Network 

2.2.1 Definition 

An ecological network tries to tackle the underlying causes of the decline in nature, being 1) the 
absolute loss of habitats, 2) the negative impact on vital conditions (e.g. due to the quality of soil and 
water, change in land or water management) and 3) wildlife areas diminishing in size and/or by 
becoming isolated. The latter process negatively affects the long-term survival of populations. 

Whatever its scale (from regional or continental) an ecological network consists of the following 
elements (Bennett, 1991; Bischoff and Jongman, 1993; Noss, 1996; van Opstal, 1999; Council of 
Europe et al., 1996; see Figure 2): 

• Core areas: areas where important species or ecosystems are present and their habitat 
requirements are fulfilled. In literature core areas are also referred to as bio-centres (Buček et al., 
1996; IUCN, 1996; 

• Corridor: functional linkage between ecosystems or resource habitat of a species (linear, stepping 
stones or landscape) enabling dispersal and migration of species and resulting in a favourable 
effect on the genetic and species exchange (individuals, seeds, genes) as well as on other 
interactions between ecosystems. Terminology on corridors is highly variable and inconsistent: 
habitat corridor, dispersal corridor, movement corridor, wildlife corridor, bio-corridor, landscape 
linkages and greenways are being used in various contexts. (Buček et al., 1996; Saunders & 
Hobbs, 1991; Simberloff et al., 1992; Bennett, 1999); 

• Buffer areas around core areas or corridors to safeguard them from negative influences from 
surrounding areas. Some human activity is implicitly permitted within the buffer zones; 
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• Nature restoration areas: vital enlargement of existing areas or creation of new areas to 
safeguard the sustainable existence of species and ecosystems. 

Figure 2: Schematic example of an ecological network  

2.2.2 Core areas of Pan-European importance 

Nature conservation in Europe has a long history. In the past, nature conservation primarily 
concentrated on site based nature conservation (Liro, 1999) and most data are available for site-
related conservation. This has resulted in a wealth of existing site-based initiatives to protect nature in 
Europe, on the national, regional, European and global level. The philosophy of the Pan-European 
Biological and Landscape Diversity Strategy is to mobilise and build on the various initiatives 
undertaken to conserve and manage biodiversity and landscapes in Europe. For the Pan-European 
Ecological Network the initiatives for designating international sites are especially important to ensure 
the conservation of diversity of habitats and species of European importance. International designated 
sites can function as a source for potential dispersal of native species through the network. 
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The core areas of the Pan-European Ecological Network are areas that harbour habitats, populations 
of species or landscapes of (Pan)-European importance. Ideally, together they will contain (Council of 
Europe, 2000): 

• Substantial representation from the characteristic (Pan)-European natural and semi-natural habitat 
types (both terrestrial and aquatic) across their traditional range and at different stages of 
ecological succession; 

• Viable populations of the species of (Pan)-European importance, which means that under normal 
circumstances they are expected to persist for at least 100 years;  

• The environmental processes on which these habitats and species populations depend; 

• Landscapes of (Pan) European importance. 

A (Pan-) European focus implies an emphasis on species and ecosystems that are considered 
important on a European level: species or ecosystems that are internationally important, such as 
European endemics, migrating species or species and ecosystems that are characteristic. Although 
the criteria used to designate international sites differ, existing sites can be considered to form 
backbone and nucleus alike to establish the Pan-European Ecological Network. Moreover, they 
provide a wealth of useful information for this project. Additional criteria for coherence are needed 
based on occurrence in space and time of dispersing and migrating species and border crossing 
species. 

Habitat size and quality are issues that have long been discussed at the national level in Europe. This 
leads to different insights into size criteria. In national networks, different assumptions have been made 
regarding the sizes of an international core area. Furthermore, in some countries the size of the core 
area of Pan-European importance is dependent on the habitat of which the area consists (Table 1). 

In the national networks developed in Hungary (Erdi, 2001), Moldova (Biotica Ecological Society, 
2002) and the Czech Republic (Buček et al., 1996) no distinction has been made between core-areas 
of national and European importance. 

Table 1: Size criteria for core-areas of Pan-European importance1 

Country Habitat Size 

Czech Republic (Buček et al., 
1996) 

All Provincial bio-centre > 1000 ha 

Bio-spherical bio-centre> 10,000 ha 

Estonia (Sepp et al, 2001) All 300-500 km2 = 30,000-50,000 ha 
(diameter 100-150 km)  

Forests > 1000 ha 

Standing water bodies > 100 ha 

Meadows > 100 ha 

Wetlands > 500 ha 

Sand and other open areas > 100 ha 

Lithuania (Lithuanian Fund for 
Nature & IUCN, 2001) 

Parks and groves > 100 ha 

Slovakia All > 500 ha 

                                                     
1 In the ecological networks designed in Latvia, Poland and Russia no size criteria for core areas have been 
specified  
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2.2.3 Ecological Corridors  

Many different definitions of corridors exist. Saunders & Hobbs (1991) define a corridor as a linear 
feature of vegetation, which differs from the surrounding vegetation and connects at least two 
different, patches which were connected in historical times. However research into dispersal 
mechanisms for forest birds showed that they do not rely on linear features for their dispersal but 
need a mosaic pattern (stepping stones) (Bennett, 1999; Brooker et al., 1999).  

According to the Pan-European Biological and Landscape Diversity Strategy, the main purpose of 
corridors in the Pan-European Ecological Network is to provide connectivity for species during 
migration and to facilitate dispersal between core areas. Therefore, in line with the definition given by 
Vos et al. (2002) and Bennett (1999) corridors are defined in this project as: 

‘A functional linkage between resource habitat of a species or a group of species, consisting of 
landscape structures that are different from the surrounding landscape resulting in a favourable effect 
on the genetic and species exchange (individuals, seeds, genes) as well as on species migration’ 
(Foppen et al., 2000).  

Ecological corridors can also perform other landscape functions, such as climate regulation and 
prevention of erosion. These functions have, however, not been used as criteria for designing 
ecological corridors in this project. 

To define the need and the criteria for ecological corridors, it is first necessary to define the different 
functions related to the corridors:  

• Ensure that species can move between nesting sites and foraging sites (commuting corridors)  

• Ensure that species can meet their migration and seasonal movement needs (migration corridors); 

• Allowing expansion of existing populations in their natural habitats, allowing expansion of 
populations into areas within their natural range currently not occupied (dispersal corridors); 

Corridors can be defined at the local or microscale (movement of carabids, foraging pattern of 
badgers), regional or mesoscale (dispersal of larger carnivores, fish migration) and continental or 
macro scale, (migration flyways). Jongman & Troumbis (1995) & Bennett (1999) distinguish three 
different types of corridor based on physiognomic structure: linear, stepping stone and landscape 
corridors.  

In Europe, ecological corridors are often the result of human intervention in nature: hedgerows, 
stonewalls, landscapes with small forests, canals and regulated rivers. Others such as coastlines and 
watercourses are predominantly natural. At the European scale, major rivers are important corridors 
and form the backbone of most national ecological networks. 

The nature of ecological corridors and their efficiency in interconnecting remnants and in permeating 
the landscape depend on the habitat type they originate from and the land use mosaic within which 
they are embedded and of which they consist (Forman 1983). Their connectivity varies from high to 
low depending on their spatial arrangement, internal structure and management. The more complex a 
corridor, the better it can function for different species groups and the more it is multifunctional in an 
ecological sense. A high immigration rate can help to maintain species number, increase meta-
population size, prevent inbreeding, and encourage the retention of genetic variation which can be 
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judged as the main advantage of corridors (Simberloff and Cox 1987). They increase the foraging 
area for wide-ranging species and provide possibilities to escape predators and disturbances. 

Corridors also can have a negative influence on the conservation of species. Negative influences 
described are the decrease of isolation resulting in an exposure of populations to more competitive 
species, the possibility of spreading diseases, exotic species, and weeds, disrupting local 
adaptations, facilitating spread of fire and abiotic disturbances and disruption of local adaptations 
(Noss 1987, Bennett 1999). 

In the national networks developed in the region considered in this project, Lithuania, Moldova, 
Estonia, Slovak Republic and Poland have made a distinction between international corridors and 
national ones (Lithuanian fund for Nature & IUCN, 2001; Sepp et al., 2001; IUCN 1996, IUCN 1995a). 

2.2.4 Buffer zones 

The concept of buffer zones is rather old (Wright & Thompson, 1935). The literature offers a number 
of definitions, related to the approach used for their design within the framework of spatial planning 
and management. IUCN defines a buffer zone as: ‘a zone peripheral to a national park/reserve where 
restrictions are placed upon resource use or special development measures are undertaken to 
enhance the conservation value of the area’ (Oldfield, 1988). The more socio-economic approach is 
expressed by the World Bank definition: ‘a social agreement or contract between the protected area 
and the surrounding community, where size, position and type of buffer zone is defined by the 
conditions of this agreement’.  

Within the framework of an ecological network strategy, the definition of a buffer zone should integrate 
both landscape and functional attributes. A definition based on the ecological function(s) of the buffer 
zone should focus on its main management objectives (Council of Europe, 2000): 

• Protection, to protect from harmful human activities;  

• Interaction, to sustain positive landscape interactions; 

• Diffusion, to sustain natural and man-made flows in the landscape. 

Buffer zones aim at guiding human activities within the adjacent lands to a core protected area by 
promoting the sound management of the protected area, thus decreasing the potential impacts and 
the probability of isolation. The presence of a local population is implicitly permitted within the buffer 
zones (otherwise the buffer zones would be a totally protected area). The current approach in buffer 
zone design tends to accept them as areas where land-use regulations are applied rather than as 
clearly defined areas that could have legal protection. However, inclusion in legislation and 
contractual regulatory agreements are fundamental to their functioning. The precise set-up (the 
spatial and functional organisation) of buffer zones can be different for different countries. 

The inclusion of buffer zones in the Pan-European Ecological Network needs to be based on the 
following guidelines: 

• Identify for each core area and corridor the specific need for buffer zones;  

• Prevent the initiation and expansion of inappropriate activities in areas that already function as 
buffer zones; 

• Configure buffer zones as to extend the conservation value of core areas and to serve as corridors; 
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• Ensure that an appropriate instruments are available for creating effective buffer zones; 

• Give priority to buffer-zone policy in integrating biological and landscape diversity conservation 
objectives in other sectors and land use policies. 

As buffer zones are site specific and depend on local socio-economic circumstances, it is extremely 
difficult to identify them. They should be regionally identified and implemented. Therefore, they are not 
included in this project as separate elements.  

2.2.5 Nature restoration2 areas 

During the congress on ‘Nature Restoration in the European Union’ held in Denmark on 31 May 1995’ 
the participants concluded that: 

“ The reduction of numbers of species of fauna and flora as well as the fragmentation and degradation 
of landscapes and habitats in many parts of Europe call not only for preservation but also for 
restoration and development of natural and semi-natural habitats, in order to improve the biological 
and landscape diversity of Europe.” (Ministry of Environment and Energy, 1995). 

In the framework of this study nature restoration areas/development areas are defined as areas with 
at present no high (international) nature values but which, according to their location and potential 
functions, could fulfil an important role in the ecological network and, where human intervention is 
required, for re-establishment of the natural characteristics. 

Development of large self-regulating natural areas requires an approach of restoration of (semi)-
natural areas: natural deciduous forests, alluvial forests, bogs etc. The possibilities for restoration 
depend directly on the abiotic situation (soil, climate) and on the minimal area that is needed for the 
ecosystem and its species. Nature restoration areas can be defined as areas in which nature will be 
an important land use form but that can include other forms of land use as well depending on the 
objective of restoration. In the EECONET declaration (Maastricht 1993) the principle of restoration 
and redevelopment was identified as one of the nine principles for the European Ecological Network 
(EECONET) (Bennett, 1991). 

Rehabilitating and restoring ecosystems (also called restoration ecology) is a fairly new discipline 
which relies on natural succession and in some cases active human intervention and manipulation 
such as planting trees, restoring hydrological relations, removing introduced species and 
reintroducing predators. It has been carried out for wetlands, salt marches, temperate forests, bogs 
and heath lands. 

Nature restoration areas can be additional in the Pan-European Ecological Network completing the 
potential ecological network. In this context, the only important criterion is the possibility to enlarge or 
connect protected areas by areas where nature could be re-established and a possibility is present for 
the restoration of self-regulated ecosystems. 

Several scientists from central and eastern Europe have expressed the viewpoint that in the CEE-
region the need to actively undertake restoration is less urgent than in Western Europe. A large part 
of central and eastern Europe is still in a rather natural state. In the national networks developed in 
                                                     
2 In line with the PEBLDS Strategy and Council of Europe(2000) the term nature restoration area is used in this 
report. By some experts the term nature development is preferred as this definition does not imply that the aim of 
the activity is to ‘restore’ ecosystems that were present on that location in the past 
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the region, the following countries have identified nature restoration areas or nature development 
areas/re-naturalisation zones: Slovak Republic, Hungary, Czech Republic and Lithuania (IUCN, 1996; 
IUCN, 1995b; Buček et al., 1996; Lithuanian Fund for Nature and IUCN, 2001). 

2.3 Data used in the project 

2.3.1 Data availability 

The aim of the Pan-European Ecological Network as defined in the Pan-European Biological and 
Landscape Diversity Strategy is to ensure that a full range of ecosystems, habitats, species and their 
genetic diversity, and landscapes of European importance are conserved; habitats must be large 
enough to place species in a favourable conservation status; there must be sufficient opportunities for 
dispersal and migration of species; damaged elements of the key systems need to be restored and 
the systems must be buffered from potential threats (Council of Europe et al., 1996). 

Based on the above, the identification of the elements that form the Pan-European Ecological 
Network should be based on: 

• Sufficient insight in the distribution information and trends on species, ecosystems and landscapes 
of Pan-European importance to assess important issues such as endemism, rarity and threat; 

• Knowledge regarding habitat and area requirements of species and ecosystems (minimum viable 
populations and minimal sizes of areas in view of requirements of populations or ecosystems both 
in habitat characteristics and in size of the area); 

• Connectivity needs of species: knowledge regarding migration routes (rivers, flyways, land routes) 
and migration stop over sites, knowledge regarding dispersal behaviour of species and their 
dispersal routes, knowledge regarding historic distribution patterns; 

• Knowledge about flows of water and matter through the landscape as a mechanism to transport 
living species, propagules, sediments as building material for habitats and nutrients; 

• Information regarding the ecological relationships and sensitivity of ecosystems in order to 
determine the need for, and size of, buffer zones; 

• Insight into types of land use, their distribution, trends and their positive and negative effects on 
biodiversity; 

The existing information on the state of nature in Europe and the state of the art in scientific research 
does not provide all the information needed to design the network. The following deficiencies have 
been identified in the project:  

• Detailed, up-to-date, consistent and full cover information on the distribution of species is not 
available for Europe. The atlas projects3 carried out in recent years provide a good European wide 
overview on the distribution of species in Europe, but these are generally very coarse-grained data 
(e.g. 50x50 km). On a national level, many countries have more detailed information available on 
species distribution, but this information is currently not gathered at one organisation and centrally 
accessible. IUCN has recently started an initiative to change this situation (Species Information 
System). Due to the lack of detailed European wide information on species distribution and trends, 

                                                     
3 Atlas of European Mammals, Atlas of the EBBC Breeding birds, Atlas of amphibians and reptiles, Atlas Flora 
europea 
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threats and status of a species is based on expert judgement. However, views may differ among 
the experts; 

• The status of a species depends on the region considered (threat, rarity, endemism). As a result it 
is often difficult to select (indicator, key, umbrella) species which are valid or accepted by all parties 
(scientists, policymakers, NGO-representatives) for Europe;  

• European wide information on distribution of ecosystems is not available; 

• No European wide landscape classification is available yet that could support the design of actual 
and potential landscape areas of European importance (Wascher et al, 1998); 

• Insights into species requirements (habitat quality, minimal population, minimal area size, dispersal 
and migration rates) are not yet sufficiently available. 

The national and regional ecological networks designed in Europe so far have encountered similar 
difficulties regarding data availability. Based on the available information, a variety of sources have 
been used to identify the national and regional networks. In Table 2, an overview is given of the 
information sources used in various projects that have designed ecological networks. 

Table 2: Information sources used in national ecological network designs 
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Czech 
Republic1  X X  X X     

Estonia2  X X X X X X X X  

Hungary3a 

1995 
20013b 

X  X X X X X    

Latvia4  X  X X X X    

Lithuania5  X X X X X X    

Poland6  X  X X X X X X  

Russia7 X X X  X X    X 

Slovakia8 X    X    X X 

1) Buček et al. (1996) 2) Sepp et al, 2001 3a) IUCN, 1995b 3b) Erdi, 2001 4) Latvia fund for Nature & IUCN, 2001 5) Lithuanian 
Fund for Nature & IUCN, 2001 6) IUCN, 1995a 7) Sobolev et al., 1995; pers. com. N. Sobolev in Jongman and Kristiansen, 
1998 8) IUCN 1996.  

2.3.2 Marine and Coastal Areas 

From the beginning of the project ‘Indicative Map of the PEEN for CEE’, it was realised that it would 
not be possible to include marine areas on the indicative map of the Pan-European Ecological 
Network for CEE. The reasons for this were as follows: 

• The concept of ecological networks has been developed for the terrestrial environment. Equivalent 
ideas have not yet been developed for the marine environment and those for the land cannot 
readily be transferred. The marine ecosystems will require the expansion of other criteria e.g. 
influence of sea currents, less restrictive barrier effects; 
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• Buffer zones should be more related to threats rather then to the area to be protected (Jongman & 
Troumbis 1995); 

• Data on migration and dispersal of many marine species is very scarce and the accuracy of much 
of the information cannot be guaranteed; 

• There is still no formal agreement about the national jurisdiction of the marine environment. 

Despite the above-mentioned problems surrounding near-shore waters, the waters of the continental 
shelf and the deeper, offshore areas, there has been much progress made in recent years regarding 
the management of the marine environment. A good example is the efforts that have been undertaken 
in the Baltic Sea region to protect the marine environment (see Box 2). 

Information exchanges between the Baltic Sea to other sea areas e.g. the Mediterranean and Black 
Seas could be valuable in developing strategies for developing measures to protect marine biotopes 
and the migration and dispersal of marine and coastal species. 
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Box 2: Existing Baltic Sea Protected Areas (BSPA) in the Baltic Sea  

The whole of the Baltic Sea has been declared a special area, which means that oil, toxic liquid 
substances and garbage may not be dumped at sea. Any areas, including buffer zones, which 
needs special protection and which are vulnerable to environmental damage by maritime activities 
can be designated. These areas can be protected by special routing measures, areas to be 
avoided and by other navigational duties such as piloting. 
Under the auspices of the Helsinki Convention on the Protection of the Marine Environment of the 
Baltic Sea (HELCOM), guidelines have been developed for the designation of 43 Marine and 
Coastal Protected Areas (Baltic Sea Protected Areas: BSPA’s).  
Coastal and marine areas can be designated as a BSPA if they are: - 

• an area of high biodiversity, 
• a habitat of endemic, rare or threatened species and communities of flora and fauna, 
• a habitat of migratory species, 
• a nursery and spawning area, 
• rare or unique or representative of geological or geomorphological structures and processes. 

The minimum size of a Baltic Sea Protected Area should be preferably 3000 ha. for marine areas 
and lagoons. The aim of this protection is to conserve representative biological and genetic 
diversity of the Baltic Sea and to protect its ecological processes. 
These Baltic Sea Protected Areas are not, therefore, in and of themselves, attempting to have the 
function of an interlinked system of core areas with corridors but they clearly have the function of 
core areas as defined in this project. 
The BSPA status is requested by the country concerned at any time through an application of 
approval sent to HELCOM. So far, the following countries have designated BSPAs: - 
Denmark 
Estonia 
Finland 
Germany 
Latvia 

2 sites 
5 sites 
5 sites 
7 sites 
1 site 

Lithuania 
Norway 
Poland 
Russia 
Sweden 

3 sites 
1 site 
1 site 
2 sites 
6 sites 

The identification and assessment of existing BSPAs in the Baltic Sea Marine Region is a complex 
exercise. A large number of sites receive partial protection, such as protection of the land that 
extends to cover part of the marine environment but without any particular rules concerning 
activities in the sea. There are also many areas where the area covered is very small and therefore 
might be too small to be considered as a marine reserve. 
The main sites in the region can be divided into the following four categories:- 
Category Description Sites 

designated 
Category 1 All or most of the site is included in an BSPA; 19 
Category 2 A proportion of the site is included in an BSPA, or the site is included in a 

protected area with a marine component but without specific management of 
the marine environment; 

24 

Category 3 The land adjacent to the site has adequate protection; the marine area is 
proposed for protection; 

15 

Category 4 There is no protection in or adjacent to the site; 7 
Total  65 
These figures show that 19 sites have been established as BSPAs, and a further 24 sites receive 
partial protection. This entails 43 BSPAs in total. In addition, the land area adjacent to 15 sites is 
protected while 7 sites have no protection.  
Management of the existing BSPAs has been classified as high, moderate or low according to the 
extent to which the area has been assessed as meeting its conservation objectives or achieving the 
purpose for which it was established. This classification shows that management level of BSPAs in 
the Baltic Sea Marine Region is relatively low. Of the 43 existing BSPAs, 58 percent are classified 
as having a low management level. Approximately 35 percent (15) are classified as having a high 
level of management and 7 percent (3) as having moderate management level. 
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3. Methodology to prepare the Indicative Map 
of the Pan-European Ecological Network 

R. Reijnen, J.A. Klijn, R.H.G Jongman, K. Remm, C.A. Mücher & A. Dyduch-Falniowska 

This chapter gives a concise overview of the methodology developed in this project 
in order to prepare the ‘Indicative Map of the Pan-European Ecological Network in 
Central and Eastern Europe’. It describes the elements that form the indicative map of 
PEEN for CEE.  

3.1 Phases in the design process  

During the development of the Indicative Map of the Pan-European Ecological Network for CEE, six 
phases can be distinguished that are strongly interrelated (see Figure 3): 

• Concept development; definitions, specification of separate steps and parts; 

• Data gathering, storage, processing, combination of data; 

• Analysis of output; interpretation; formulation of design principles ; 

• Design of the map; lay-out, legend;  

• Validation of the draft version of the map  

• Consultation and adjustments of results; final presentation. 

Figure 3: Phases in the process of designing the indicative map of the Pan-European Ecological Network for 
CEE  

The design 

Validation 

Consultation 

Concept development 

Data Gathering,  
storage,  
processing 

Analysis of  
output;  
interpretation 
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3.2 Concept development, definitions, specification of reasoning 

As explained in Chapter 2, the project is aimed at the Pan-European scale, covering a large area with 
notably a lack of sufficient data. Starting points and primary targets of the project were explained in 
Chapters 1 and 2. Beforehand it was clear that the approach had to be a very pragmatic instead of a 
scientifically ideal one. The application of sophisticated landscape ecological concepts was not 
possible due to the large scale and the restricted availability of data for parts of the study area. 
Therefore, within the given situation the best possible procedure has been chosen ensuring that all 
information would be used in an optimal way. 

Starting from the general goals, the project has focused on habitats and species with an explicit 
European status and the elaboration of the ecological network concept has used the following lines of 
reasoning: 

Focus on species level; selection of certain species groups. 

Pan-European biodiversity goals and strategies, according to the Convention on Biological Diversity 
(Rio de Janeiro, 1992) and several European and Pan-European treaties or agreements (Council of 
Europe et al., 1996; EC, 1992) should embody biodiversity in the broadest sense (subspecies level, 
species level, ecosystem level; aquatic, marine and terrestrial habitats). For practical reasons 
(available knowledge and the idea that species information can be regarded as crucial) the species 
level was focused on. Additionally practical choices were made on species groups to be further 
involved: birds, mammals, higher plants, fishes, butterflies, amphibians and reptiles. Other species 
groups were not taken into account due to lack of data. Marine environments and related species 
were also not taken into account. (see Chapter 2 for explanation). This of course means that a full 
picture of biodiversity in Europe has not been produced, but that was not the objective of the project. 
Within the above mentioned species groups and based on available data the most valuable species 
have been selected based on European lists of important species. 

Focus on species with a European status  

From the large numbers of species belonging to the above-mentioned groups a further selection had 
to be made in order to focus on those species that have been recognized as internationally valuable 
according to (semi) formal criteria. Van Opstal (1999) summarised various criteria such as endemism, 
characteristic species, threat, rarity, indication value, flagship role and other criteria such as 
naturalness. Van Opstal also analysed the degree in which formal international agreements took 
species groups on board. The analyses showed that not all species groups were evenly represented. 
As a conclusion from his analysis, as well as the experiences in this project, the most operational 
criteria refer to a limited set of species groups based upon the following criteria: endemic species, 
characteristic species and threatened species. Part of these species – mainly the endemic – are 
mainly dependent on habitat quality, others require in addition possibilities for dispersal or migration. 
A number of species have been selected. Selections were based upon sources and definitions 
described in Chapter 4. The selected species served as a basis for acquiring available distribution 
data and analysis of their spatial demands (areas size and dispersal distances). Starting from the 
criteria for the species, a list was composed from various sources, resulting in a list of so-called 
‘PEEN species’, amounting up to 449 species. This list was used to gather data on the actual or 
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potential distribution of species and was used to make a further selection of those species with 
special demands of habitat size or critical distances between habitats. Species groups that have been 
used for this step were birds and mammals. 

Distribution data appeared to be very incomplete or geographically coarse and did not allow a 
subsequent systematic analysis on e.g. density of species in order to define hotspots of species 
diversity. Occurrence of viable populations depends on sufficient area size, habitat quality and spatial 
factors determining dispersion and migration such as isolation or the existence of barriers in the 
landscape. All these factors act synchronously and in combination. From literature and additional 
knowledge, operational data were derived on area demands of birds and mammals and on critical 
distances for larger mammals (see Annex 5). Data differ per species; therefore, different species have 
been chosen for major habitat types or groups of habitat types. The critical distances for species have 
resulted in habitat-specific critical area sizes. The data have been used to define whether existing 
natural areas are too small or too isolated to carry viable populations and where reinforcement of 
ecological networks by corridors or area enlargement is desirable. As such, these data were crucial 
for the subsequent steps. 

Development of a habitat typology and habitat map. 

The occurrence of viable populations of species depends on favourable living conditions. Roughly 
stated, viable populations require habitats of sufficient quality fitting their ecological needs (climate, 
soil, water, nutrient status, food, nesting or resting opportunities, reproduction, area size to carry 
viable populations and adequate routes for migration and dispersal). This type of information can be 
summarised under the heading of habitat types, their spatial configuration can be showed on a habitat 
map and used in a multiple manner. Firstly, as a geographical basis to indicate areas that actually or 
potentially can contain species, secondly as a starting point for spatial analysis: whether areas are too 
small or too isolated to carry viable populations.  

The criterion “naturalness” proposed by Van Opstal has been related to the ecosystem level. In this 
project, various habitat types focussing on natural and semi-natural habitats based on the relation 
used in the EU Habitat Directive (Annex I) and other international legislation have been distinguished 
(see Section 4.1). A habitat typology based upon existing typologies and the authors’ expert 
judgement was developed with the emphasis on habitat types that: 

• are mainly natural and semi-natural;  

• occur in CEE countries in sufficient degree;  

• are limited in number;  

• can be related to species distribution as described earlier;  

• can be mapped using existing data, mainly data on land cover from satellites (derived from 
CORINE, Pelcom, IGBP) and additional data.  

The existing typologies had to be transformed into one consistent habitat typology for this project. The 
result is a final typology of 25 habitat types (Figure 11, Chapter 4). The map contains additional 
information useful for ecological interpretation such as biogeographic zones or data on soils that 
enables users to find suitable areas for a certain habitat development or rehabilitation (see 
Chapter 4). 
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Internationally designated areas and internationally acknowledged areas 

Data were gathered on internationally designated areas and on areas that in one way or another are 
recognised as internationally important in the CEE countries. Various sources have been used 
indicating designated areas such as Ramsar sites, World Heritage sites and Man and Biosphere 
Reserves. Information was also used on sites not officially designated but which are internationally 
recognised, such as important Bird Areas (IBA’s), CORINE Biotopes, Primary Butterfly Areas (PBA’s) 
and old taiga forest (see Section 4.2). All these designations and acknowledged areas were brought 
together in one data-file and shown in Figures 4 and 5. The importance of this overview is as follows:  

• it indicates areas with an internationally acknowledged status and can help to give more precise 
information on the presence of important species or ecosystems; 

• it shows smaller isolated areas not fulfilling the size criteria for European core areas; 

• it allows the assessment of the effect of land use change within larger natural areas. 

For some habitat types no data are available, such as pristine mountain forest or deciduous old 
growth forests. These are not included. It is important to realise that high ecological values also exist 
outside the robust ecological network. In general, the overview of internationally designated areas 
clearly shows the progress in indicating areas with an international status rather than giving a 
consistent and systematic analysis of international values. Many (smaller) areas are found in the most 
western part of the study area. In contrast, in the eastern and northern part, most natural areas can 
be found, but until now, not many areas have been designated under international conventions and 
regulations. The overall picture has to be regarded primarily as non-systematic but useful as 
background information. 

Figure 4: Areas designated under international conventions and regulations in the CEE region4  

                                                     
4 The colour version of this map can be found at the back of the report 
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Figure 5: Internationally acknowledged areas in the CEE region 

Data on existing corridors and migration routes: emphasis on rivers. 

Only limited information is currently available on migration routes and dispersal routes of species. This 
lack of data prevented a systematic overview for all animals. Rivers in general are considered as 
important corridors for many species. Major systems act as migration routes for migratory fish from 
sea to upper parts of rivers and tributaries. In addition, river courses and adjacent flood plains sustain 
all kinds of animals and plants as a habitat. The degree to which rivers are disturbed by dams, weirs, 
sluices or other obstructions tells something about their potential function in migration. Therefore, 
basic information on rivers was gathered and partly shown on the map and in text (Section 4.5). 

Migration is an emergent feature of birds, especially waterfowl. Birds migrate using stepping stones 
for resting and feeding during their migration. Important Bird Areas (IBA’s) act as important stepping 
stones, IBA's were already included in the previous module. 

3.3 Analysis of data, development of guidelines for the map 
design 

The methodology developed to prepare the Indicative Map of the Pan-European Ecological Network 
for CEE depends on the available European wide data sources. Annex 2 presents the data sources 
available for this project. Based upon the following key data sets (see Section 3.2) an analysis has 
been made to assess where core areas are, where corridors should be formed or reinforced and 
where area enlargement could maintain target species (see also Figure 6): 

• habitat map showing existing natural areas;  
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• selected species with high demands on area size and critical distances between habitats; those 
species and related demands which are habitat-specific; 

• a classification of (core) areas based upon insights in the probability of containing a certain 
percentage of all species including the most demanding in three classes; 

- very large areas (> 5 times the critical size): long term survival of all populations quite 
probable; 
- large areas (1-5 times the critical size): when isolated this area may suffer some loss of 
species: connection or area enlargement is recommended; 
- areas with a sub-optimal size where a percentage between 70 – 100 % of species can 
maintain viable populations; the most demanding species can only be maintained or 
restored by enlargement and/or connections with comparable habitats by corridors; 

It must be stated that critical size area and the selected thresholds are based on expert 
judgement based on literature sources (see Section 4.3.3 and Table 12). 

• Definition of critical distances to bridge gaps, taking large animals and birds as key organisms, 
resulting in distances of 50 –100 km; 

• Location of major rivers as important natural corridors 

• The distribution of internationally designated and acknowledged areas as already acknowledged 
elements of the network (Figures 4 and 5, also presented on the final map). 

Figure 6: Schematic representation of the compilation of the indicative map 
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From these data and spatial analysis, a (working) map was derived showing habitats of various size 
classes. Both areas belonging to the sub optimal class (III) and the critical size class (II) were 
assessed on possibilities to be connected by corridors and/ or to be enlarged into a higher class. This 
assessment focussed on forest habitat types, as many of the most demanding mammal species are 
more or less related to these habitat types. Spatial analysis (where these species can be found, 
where any comparable habitats in a neighbourhood can be bridged) - combined with additional data 
on areas in between – led to the distinction of search areas for corridor development. Search areas 
were named and delineated in an indicative way. In drawing a network containing core areas and 
corridors existing designated areas were only partly included. Remaining areas that are too small or 
isolated have been indicated to prevent them being overlooked as unimportant. The indicative map, 
its legend and recommendations for use are dealt with in Chapter 5. It has to be stressed that the 
procedure to design a map on a more detailed scale requires more study, including an assessment of 
trends, threats and opportunities for nature conservation in view of existing or future land use affecting 
biodiversity. An approach to do so, using a SWOT technique (Strength, Weakness, Threats and 
Opportunities) has been elaborated in Chapter 7. 

3.4 Validation and consultation phase 

Results, both in draft reports and maps, were made subject to internal validation and external 
consultation. The first mentioned procedure embodied a check of the draft map and underlying 
concepts and data by a comparison with national maps with national ecological networks as proposed 
by individual nations. Differences were identified and related to their causes: sometimes targets, 
criteria and definitions, sometimes data availability, sometimes differences in spatial resolution can 
explain divergences.  

An external consultation was organised for the draft version of the indicative map and the report by 
sending results and a detailed and concrete list of questions and requests to deliver more detailed or 
up-to-date information. This consultation has been used to improve the draft version of the map and 
the report. The results of this consultation process are incorporated in a separate chapter of this 
report (Chapter 6). 
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4. Data collection and processing 

In this chapter, the data collection and processing that has been undertaken in order 
to develop the map are described in detail. The potential of habitats for the indicative 
map is based on land cover data (Section 4.1). Species data are used to identify core 
areas using habitat-specific size criteria based on occurrence of species (Section 4.2) 
and on required areas for viable population size (Section 4.3). Another step in the 
selection of core areas is the identification of internationally designated sites and 
acknowledged sites of importance for species groups (Section 4.4). Finally (Pan-) 
European habitats have been identified based on location and these are validated 
with the help of distribution, migration and dispersal data for birds, mammals and 
fish (Section 4.5). As the sections in this chapter reflect the work of different 
research groups, the sections indicate the responsible authors.  

4.1 The Pan-European Ecological Network habitat map 

C.A. Mücher & K. Remm 

4.1.1 Compilation of land cover map  

For the development of the ‘Indicative Map of PEEN for CEE’, a habitat map was required. Previously 
no habitat map existed, therefore, one was constructed on the basis of existing land cover data, which 
in turn had to be compiled from various sources resulting in the Pan-European Ecological Network 
land cover map.  

The Pan-European Ecological Network land cover map has been based on three major land cover 
data sources: the CORINE (15%), PELCOM (56%) and IGBP land cover database (34%). A 
compilation was necessary because the most detailed land cover database, CORINE, covers only 
part of central Europe (see Figure 7) and neither did the PELCOM land cover database cover the 
entire project area. A short description of the three databases is given in the Box 3. For a more 
detailed description see Annex 3.  

Figure 7: Compilation of the Pan-European Ecological Network land cover map 

CORINE
PELCOM
IGBP
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Box 3: Description of databases 

CORINE Land cover database 

The CORINE land cover database is based on visual interpretation of high-resolution satellite data 
(Landsat-TM, SPOT) implemented by national teams. The final database consists of 44 classes, 
grouped in a three level nomenclature (see Annex 3). The minimum mapping unit is 25 hectares. For 
line elements the minimum width is 100 metres. The scale of the land cover database is 1:100,000. The 
CORINE project was co-coordinated by the European Environmental Agency. 

PELCOM land cover database 

The PELCOM land cover database is based on an automatic classification of NOAA-AVHRR satellite 
data from the year 1997. The database has a spatial resolution of 1 kilometre and contains 16 land 
cover classes. The total overall accuracy of the database is 70%. The project has been co-coordinated 
by Alterra 

IGBP land cover database 

IGBP-DIS began in 1992 to produce a global land cover data set at a spatial resolution of 1 km, derived 
from NOAA-AVHRR satellite data (Loveland and Belward 1997). The methodology is based on 
unsupervised clustering of monthly NDVI maximum value composites (MVC's) on a continental basis. 
The MVCs cover an 18 month period from April 1992 to September 1993. Clusters are labelled by expert 
knowledge. 

The CORINE land cover database is, at the moment, the most detailed and accurate database that 
covers a large part of Europe. Therefore, the CORINE database was considered as the point of 
departure for developing the land cover map. The database version used had a spatial resolution of 
250 metres. Areas in Eastern Europe that were not covered by CORINE needed to be complemented 
by other land cover data sources. Next to CORINE, the PELCOM 1 km pan-European land cover 
database was the most consistent database as a source for the development of the land cover map. 
To be able to combine the CORINE and PELCOM land cover database, the PELCOM database had 
to be re-coded to the CORINE nomenclature. Thereafter, the PELCOM database was re-sampled to a 
spatial resolution of 250 metres (see Table 3). Unfortunately, around 50% of Russia, within the area 
of interest, is not covered by the PELCOM land cover database (see Figure 7). Therefore, additional 
land cover information had to be sought next to the two above- mentioned land cover databases. To 
fill this last gap, the IGBP 1 km global land cover database and the Digital Forest Map were used. For 
this purpose, the IGBP land cover database had to be re-coded, see Table 3, and re-sampled to a 
spatial resolution of 250 metres.  

For a description of the land cover information used in this project see Annex 3. 
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Table 3: Key for the various land cover data sources for the compilation of the Pan-European Ecological Network 
habitat map (codes in the table indicate the classification codes used in the original classifications)  

PEEN-
habitat 

CORINE land 
cover 

PELCOM 
land 

cover 
Other 

criteria 
CORINE 
biotope EUNIS Habitat 

Artificial surfaces 

Constructions 1.Artificial surfaces Urban  85. Urban parks 
and large gardens; 
86. Towns, 
villages, industrial 
sites; 87 waste 
places, 

J Buildings of cities, towns and 
villages, I2 Cultivated areas of 
gardens and parks, X11 Large 
parks, X22 Small city centre non-
domestic gardens, X24 Domestic 
gardens of city and town centres, 
X25 Domestic gardens of villages 
and urban peripheries 

Peat 
extraction site 

4.1.2.2 Peat 
extraction areas 

Wetlands   D1.12 Damaged, inactive bogs 

Artificial surfaces supporting some wildlife 

Fields & 
complex 
cultivation 

2.1.1 Non-irrigated 
arable land, 2.1.2 
Permanently 
irrigated land, 
2.4.1 Annual crops 
associated with 
permanent crops, 
2.4.2 Complex 
cultivation 
patterns. 

Rainfed 
arable land, 
irrigated 
arable land 

 81. Improved 
grasslands, 82. 
Crops 

I1.1 Intensive unmixed crops, I1.3 
Arable land with unmixed crops 
grown by low-intensity agricultural 
methods, I1.4 Inundated or 
inundatable croplands, including 
rice fields, I1.5 Bare tilled, fallow or 
recently abandoned arable land, 
G5.1-G5.5 Small anthropogenic 
woodlands, X06 Crops shaded by 
trees, X07 Intensively-farmed 
crops interspersed with strips of 
spontaneous vegetation, X08 
Rural mosaics consisting of 
woods, hedges, pastures and 
crops, X09 pasture woods (with 
tree layer overlying pasture), X10 
Mixed landscapes with woodland 
element (bocages) 

Permanent 
crops 

2.2 Permanent 
crops 

Permanent 
crops 

 83. Orchards, 
groves and tree 
plantations 

I1.2 Mixed crops of market 
gardens and horticulture 

Mainly semi-natural habitats 

Moist 
grassland 

3.2.1 Natural 
grasslands, 2.3.1 
Pastures  

Grassland Moist 
soils 

37. Humid 
grasslands and tall 
herb communities 

E3 Seasonally wet and wet 
grasslands 

Scrub 3.2.4 Transitional 
woodland-scrub 

Shrubland Mineral 
soils 

31. Temperate 
heath and scrub 

F3.1 Temperate thickets and 
scrub, G5.6 Early stage natural 
and semi-natural woodlands and 
regrowth, G5.7 coppice and early-
stage plantations, 5.8 Recently 
felled areas 

Wooded 
agricultural 
land 

2.4.3. Land 
principally 
occupied by 
agriculture with 
significant natural 
vegetation, 2.4.4 
Agro-forestry 
areas 

Grassland  91. Parklands, 92. 
Bocages, 94. Tree 
lines, hedges, 
rural mosaics 

X13 Land sparsely wooded with 
broadleaved deciduous trees, X14 
Land sparsely wooded with 
broadleaved evergreen trees, X15 
Land sparsely wooded with 
coniferous trees, X16 Land 
sparsely wooded with mixed 
broadleaved and coniferous trees, 
X17 Dehesa, X18 Wooded steppe 
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PEEN-
habitat 

CORINE land 
cover 

PELCOM 
land 

cover 
Other 

criteria 
CORINE 
biotope EUNIS Habitat 

Mainly natural habitats 

Alpine 
grassland 

2.3.1 Pastures, 
3.2.1 Natural 
grasslands 

Grassland Alpine 
regions 

36. Alpine and sub 
alpine grasslands. 

E4 Alpine and sub alpine 
grasslands 

Alpine scrub 3.2.4 Transitional 
woodland-scrub 

Shrubland Alpine 
regions 

94. Wooded 
tundra 

F2 Arctic, alpine and sub alpine 
scrub habitats 

Other 
grassland 

3.2.1 Natural 
grasslands 

Grassland  38. Mesophile 
grasslands 

E1 Dry grassland, E2 Mesic 
grasslands 

Broad-leaved 
forest on peat 

3.1.1 Broad-leaved 
forest  

Deciduous 
forest 

Peat soil 44. Temperate 
riverine and 
swamp forests 
and brush 

G1.4-G1.5 Broad-leaved swamp 
woodland 

Mixed forest 
on peat 

3.1.3 Mixed forest  Mixed 
forest 

Peat soil 44. Temperate 
riverine and 
swamp forests 
and brush 

G4.1 Mixed swamp woodland 

Coniferous 
forest on peat 

3.1.2 Coniferous 
forest 

Coniferous 
forest 

Peat soil 44. Temperate 
riverine and 
swamp forests 
and brush 

G3.D Boreal bog conifer 
woodland, G3.E Nemoral bog 
conifer woodland 

Broad-leaved 
forest on 
mineral soil 

3.1.1 Broad-leaved 
forest 

Deciduous 
forest 

Mineral 
soil 

41. Temperate 
broad-leaved 
deciduous forests,  

G1 Broad-leaved deciduous 
woodland, G2 Broad-leaved 
evergreen woodland 

Mixed forest 
on mineral 
soil 

3.1.3 Mixed forest Mixed 
forest 

Mineral 
soil 

43. Temperate 
mixed forests 

G4 Mixed deciduous and 
coniferous woodland (excl. G4.1) 

Coniferous 
forest on 
mineral soil 

3.1.2 Coniferous 
forest  

Coniferous 
forest 

Mineral 
soil 

42. Temperate 
coniferous forests 

G3 Coniferous woodland 

Mountain 
mixed forest 

3.1.3 Mixed forest  Mixed 
forest 

Mountain 
regions 

42. Temperate 
coniferous forests 

G3 Coniferous woodland 

Heath 3.2.2 Moors and 
heath lands 

Shrubland  31. Temperate 
heath and scrub 

4. Heath 

Rock 3.3.2 Bare rocks Rocks  62. Inland cliffs 
and exposed 
rocks 

B3 Rock cliffs, ledges and shores, 
including the supralittoral, H3 
Inland cliffs, rock pavements and 
outcrops 

Sparse 
vegetation 

3.3.3 Sparsely 
vegetated areas, 
3.3.4 Burnt areas 

Bare soil, 

Natural 
grassland 

  H2 Screes, H5 Miscellaneous 
inland habitats with very sparse or 
no vegetation, H6 Recent volcanic 
features 

Glacier 3.3.5 Glaciers and 
perpetual snow 

Permanent 
Ice and 
snow 

 63. Eternal snow 
and ice 

H5 Snow or ice-dominated 
habitats. 

Littoral marsh 4.1.1 Inland 
marshes 

Wetlands Peat or 
wet soil 
adjacent 
to sea or 
inland 
water 
body 

53. Water-fringe 
vegetation 

C3 Littoral zone of inland surface 
water bodies, D5 Sedge and reed 
beds, normally without 
freestanding water. 
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PEEN-
habitat 

CORINE land 
cover 

PELCOM 
land 

cover 
Other 

criteria 
CORINE 
biotope EUNIS Habitat 

Priority natural habitats 

Calcareous 
grassland 

3.2.1 Natural 
grasslands, 2.3.1 
Pastures , 3.2.2 
Moors and heath 
lands  

Grassland Calcareo
us soil 

34. Steppes and 
dry calcareous 
grasslands 

E1.2 Perennial calcareous 
grassland and basic steppes 

Boreal coastal 
meadows 

3.2.1 Natural 
grasslands, 2.3.1 
Pastures  

Grassland Coastal 
zone in 
boreal 
region 

  

Mountain 
coniferous 
forests 

3.1.2 Coniferous 
forest 

Coniferous 
forest 

Mountain 
regions 

 G3 Coniferous woodland 

Tundra 3.3.3 Sparsely 
vegetated areas  

Pastures Arctic 
region 

39. Tundra F1 Tundra, X19 Wooded tundra 

Wooded 
marsh 

3.2.4. Transitional 
woodland-scrub  

Wetlands & 
wooded 
areas on 
ESA forest 
map 

Peat 
soils 

44. Temperate 
riverine and 
swamp forests 
and brush 

F9.2 Willow carr and fen scrub, 
G5.6/P-51.16 Raised bog pre-
woods 

Coastal dune 3.3.1 Beaches, 
sand, dunes  

Bare soil, 
Natural 
grassland 

Coastal 
region 

16. Coastal sand 
dunes and sand 
beaches 

B1 coastal dune and sand habitats 

Inland dune 3.3.1 Beaches, 
sand, dunes  

Bare soil, 
Natural 
grassland 

Coastal 
region 

64. Inland sand-
dunes 

H5.34 Wind-blown sand with very 
sparse or no vegetation 

Fen 4.1.1 Inland 
marshes 

Wetlands Peat soil 54. Fens, 
transition mires 
and springs 

D2 Valley mires, poor fens and 
transition mires, D3 Aapa, palsa 
and polygon mires, D4 Base rich 
fens 

Bog 4.1.2 Peat bogs Wetlands  51. Raised bogs D1 Bogs, X04 Raised bog 
complexes 

Saline areas 4.2.1 Salt marsh, 
4.2.2 Salines 

Wetlands Saline 
soil 

15. Salt marshes, 
salt steppes, salt 
scrubs and salt 
forests 

D6 Inland saline and brackish 
marshes, E6 Inland saline grass 
and herb-dominated salines 

Water habitats 

Inland water-
bodies 

5.1.1 Water 
courses, 5.1.2 
Water bodies 

Inland 
waters 

 2. Non-marine 
waters 

C1 Surface standing water, C2 
Inland water bodies, J5 Highly 
artificial man-made waters and 
associated structures 

Littoral 5.2.1 Coastal 
lagoon, 4.2.3 
Intertidal flats 

Sea  12. Sea inlets and 
coastal features, 
14. Mud flats and 
sand flats 

A1 Littoral rock and other hard 
substrata, A2 littoral sediments, B2 
Coastal shingle habitats, X02 
Saline coastal lagoons, X03 
Brackish coastal lagoons 

Estuary 5.2.2 Estuaries Sea  13. Estuaries and 
tidal rivers 

X01 Estuaries 
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The different sources were re-coded and re-sampled to the CORINE land cover classification with a 
250 metre resolution in order to avoid a loss of information. However, this gave the impression of a 
very detailed database. To avoid this confusion, the database was re-coded to 13 major classes and 
thereafter aggregated to a spatial resolution of 1km (see Figure 8 & Table 4). This better reflected the 
majority of data sources (PELCOM and IGBP). 

Figure 8: The Pan-European Ecological Network land cover map 

Table 4: Statistics of the Pan-European Ecological Network land cover database 

Nr Class km2 % of entire area 
1 Urban 84086 1.38 
2 Arable land 1644482 26.95 
3 Permanent crops 9922 0.16 
4 Grasslands 1128188 18.50 
5 Mosaics 706671 11.59 
6 Broadleaf forest 423211 6.94 
7 Coniferous forest 1221067 20.02 
8 Mixed forest 405407 6.65 
9 Natural vegetation (shrubland) 37085 0.61 
10 Non-vegetated areas 19209 0.31 
11 Wetlands 259565 4.26 
12 Inland waters 159660 2.62 
13 Marine waters 668 0.01 
 Total 6099221 100.00 
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4.1.2 Identification of priority habitat types  

After the compilation of one land cover map covering the entire region- the Pan-European Ecological 
Network land cover map- the habitat map for the entire region could be prepared. Suitable habitat is a 
key factor for distribution of all organisms. The potential and actual distribution of organisms is 
dependent on the allotment of their habitats or biotopes. Although there are several classification 
systems for European habitats (CEC, 1991; Davies & Moss, 1999; Devillers & Devillers-Terschuren, 
1996; Påhlsson, 1998) there is no habitat map covering all of Europe. The CORINE Biotopes 
Program has made a major attempt in habitat mapping. This program was carried out at sites with 
significance for nature conservation, regardless of whether the area is formally protected by legislation 
or not (Möller, 1998). Hence, the CORINE program has not targeted the entire territory of Europe. 
Relevant European maps exist that classify land cover, forest, bio-geographical or climatic regions but 
not habitats. Some habitat classifications as potential systems of mapping units are very detailed, e.g. 
the EUNIS habitat system contains more than 1500 classification units (Davies & Moss 1999). 
Creation of large-scale detailed full-cover habitat maps for larger regions has proven too laborious 
until now. Other data sets were not available for this project or not available in a suitable format. This 
might have impacted the area of wetlands (Pripjat) and the Steppe habitats. 

However, a habitat classification was urgently required as elementary information to be able to draw 
the Indicative Map of the Pan-European Ecological Network for Central and Eastern Europe. The 
principles underlying the compilation of a simple habitats map for central and eastern Europe are 
described in the following paragraph. 

Relatively large habitat classes are proposed for the development of the Indicative Map of PEEN for 
CEE. Many of the detailed CORINE habitats have been merged into larger groups. These classes can 
be considered as habitats mainly for large vertebrates and trees; for smaller organisms these are 
actually habitat complexes.  

Due to the limited amount of spatial information, the Pan-European Ecological Network land cover 
map was used as a point of departure for the creation of the habitat map. Other important information 
sources were the FAO-UNESCO soil map of the world, biogeographic regions, and topographic data 
sources such as the Digital Chart of the World and Bartholomew Euromaps. Different scales, 
concepts, nomenclatures, coverage and formats of data sources were some of the difficulties in 
compiling the Pan-European Ecological Network -habitats map 

Figure 9: Concept used for the development of the habitat map. The three categories been ordered; land cover 
has been ordered along a gradient of human influence; biogeographic regions have been ordered as a range of 
climates; soils are ordered from calcareous to saline. 

S
C
A
L
E 
  
H
I
E
R
A
R
C
H
C
Y

Urban Arable Mixed Nat 
veg 

Wetland WaterPerm. 
crops 

Conif. 
forest 

Grass Mosaic Broadl . 
forest 

 

Bare Land 
Cover 

f Biog. . 
region 

Continental Pannonian Steppic Alpine Boreal Arctic

Soils Hydromorphic Organic Salinizations Calcareous 

Desert



50 

In Figure 9, the main concept for the compilation of the habitat map is shown. The land cover 
information is the main information source (first level). For the habitat classification the land cover 
classes are subdivided based on the biogeographic region (second level). For some land cover 
classes, such as grasslands and forests, it made sense to make subdivisions based on the 
biogeographic region, for others such as urban areas this was not the case. At the third level, a 
distinction was made according to the specific physical circumstances based on the FAO-UNESCO 
soil map.  

All the data sources used for the production of the habitat map are presented in Table 5 and 
described below in Box 4. 

Table 5: Major data sources used for the preparation of the habitat map 

No. Description 

1  PEEN land cover map 
2  DMEER (Digital Map of European Ecological Regions) 
3  FAO-UNESCO soil database 
3a  Moist soils 
3b  Calcareous soils 
3c  Peaty soils 
3d  Salt soils 
4  Peatland inventory central and eastern Europe 
5  Digital Chart of the World (peat-cuttings) 
6  Bartholomew Euromaps (Miscellaneous Water: marshes, dry salt lakes, glaciers and ice caps) 

 

Box 4: Description data sources used for habitat map 

DMEER 

The Digital Map of European Ecological Regions (DMEER) is a biogeographic map that illustrates the 
distribution of ecological regions and sub-regions, on the basis of a unified concept and updated knowledge of 
climatic, topographic, geobotanical European data and incorporates information from several European 
biogeographic experts (ITE). DMEER consists of 16 different ecoregions and these have been re-coded to 7 
major biogeographic regions for reasons of simplicity (see Table 6 below and for more details see Annex 3). 
Otherwise, there would be too many subdivisions of the land cover class 

Table 6: Statistics on DMEER re-coded to 7 major biogeograhic regions  

Biogeographic region Km2 % 

Continental 1570829 27.9 
Alpine 309461 5.5 
Boreal 2228104 39.5 
Arctic 264422 4.7 
Pannonian 208726 3.7 
Steppic 966793 17.2 
Desert 87552 1.6 
Total 5635887 100.0  
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FAO-Unesco Soil Database 
The FAO-UNESCO Soil Map of the world was published between 1974 and 1978 at 1:5,000,000 scale (FAO, 
1991). The legend comprises an estimated 1650 different map units, which consist of soil units or associations of 
soil units. The soil units (106 from Af to Zt) are grouped in 26 major soil groupings. 

Peatland Inventory 
The full title of the project is ‘Peatland conservation and management in Central Europe’, carried out by Wetlands 
International. One of the objectives of the project is to get an overview of the peatland areas in Central Europe 
and to evaluate their value for biodiversity. The focal countries are Estonia, Latvia, Lithuania, Belarus, Ukraine, 
Poland, the Slovak Republic and Czech Republic. The national inventories differ in scale from 1:100.000 to 1:1M.

Digital Chart of the World 
The DCW was digitised under contract of the US Defence Mapping Agency (DMA) from their Operational 
Navigation Chart series in the Vector Product Format. The DCW is a comprehensive 1:1,000,000 scale vector 
base map of the world. It consists of 17 thematic and topographic layers. 

Bartholomew Euromaps 
Bartholomew Euromaps contains virtually the entire vector data set that is used to produce printed maps such as 
road atlases at scales of about 1: 1,000,000. The data set is updated continuously. It is appropriate for viewing 
on a computer screen at scales of up to about 1: 250,000. The data set generally extends from 13°W (Atlantic 
Ocean) to 47°E (Caspian Sea) and from 35°N (Mediterranean) to 72°N (Barents Sea). 

In Table 7 a list is given of all identified habitats and the data sources these habitat classes have been 
derived from. The data source numbers refer to Table 5. In total 25 habitat types have been identified. 

Table 7: Data sources that were used to identify each habitat class 

Nr Habitat Data Sources  Nr Habitat Data sources
1 Bogs, mires and fens 4  14 Other coniferous forests 1 
2 Artificial constructions 1  15 Alpine scrubs 1,2 
3 Inland water bodies 1  16 Other scrubs 1 
4 Peat cuttings 5  17 Tundra 1,2 
5 Salt marshes and salines 6  18 Alpine grassland 1,2 
6 Other wetlands 1  19 Steppic grasslands 1,2 
7 Glaciers 6  20 Desert grasslands 1,2 
8 Open spaces with little or no veg 1  21 Moist grasslands 1,3a 
9 Mountain mixed forests 1,2  22 Calcareous grasslands 1,3b 
10 Broad and mixed forests on peat 1,3c  23 Other grasslands 1 
11 Other Broad and mixed forests 1  24 Permanent crops 1 
12 Mountain coniferous forests 1,2  25 Fields and complex patterns 1 
13 Coniferous forests on peat 1,3d      

As is shown in Table 7, the land cover class grasslands (nos. 18-23) and forests (nos. 9-12) were 
subdivided into more detailed habitats on the basis of biogeographic region and soil type. Only habitat 
types of major interest for this project have been identified. Of course, one has to be aware that the 
identification of the habitat types is clearly limited to the accuracy and level of detail of the input data: 
because the habitat map developed in the framework of this project has not been validated so far, 
prudent use is a prerequisite.  
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Figure 10 shows the habitat map that has been produced within the framework of this project. The 
final habitat map (version 3.0) consists of 25 classes with a spatial resolution of 1 kilometre. In Table 8 
the statistics are given of the habitat map. Many remarks have been made already about the wetland 
area in the south west of Belarus. A fact was, however, that both Bartholomew and the Digital Chart 
of the World indicated this area as a wetland area. Various other atlases confirmed this. However, it 
seems that most of the wetlands in the south west of Belarus have disappeared at present. No more 
up-to-date information was available for that region in a digital format.  

Figure 10: The Pan-European Ecological Network habitat Map5 

Table 8: Statistics of the Pan-European Ecological Network Habitat Map 

Nr Habitat Km2 %  Nr Habitat Km2 % 

1 Bogs, mires and fens 45730 0,8  14 Other coniferous forests 947238 16,8
2 Artificial constructions 81242 1,4  15 Alpine scrubs 6157 0,1
3 Inland water bodies 153729 2,7  16 Other scrubs 24551 0,4
4 Peat cuttings 4593 0,1  17 Tundra 211436 3,8
5 Salt marshes and salines 492 0,0  18 Alpine grassland 58923 1,0
6 Other wetlands 219174 3,9  19 Steppic grasslands 188291 3,3
7 Glaciers 1425 0,0  20 Desert grasslands 55083 1,0
8 Open spaces with little or no veg 16063 0,3  21 Moist grasslands 140115 2,5
9 Mountain mixed forests 29718 0,5  22 Calcareous grasslands 4286 0,1
10 Broad and mixed forests on peat 9377 0,2  23 Other grasslands 363610 6,5
11 Other Broad and mixed forests 697930 12,4  24 Permanent crops 9909 0,2
12 Mountain coniferous forests 105177 1,9  
13 Coniferous forests on peat 30348 0,5  

25 Fields and complex cultivation 
patterns 

2224479 39,5

      Total 5629076 100 
                                                     
5 The colour version of this map can be found at the back of the report 
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4.2 Identification of core areas based on species distribution 
data 

S. Tworek, R. Reijnen, A. Dyduch-Falniowska and A.J.F.M. van Opstal 

This chapter deals with criteria used for selection of the so-called “target-species” 
for the Indicative Map of the Pan-European Ecological Network in CEE countries, and 
describes how the available data on the 449 selected species are used. 

4.2.1 Introduction 

Species usually have a specific geographical distribution. Species richness derived from the atlas 
records of vascular plants, amphibians, reptiles, breeding birds and mammals (total of 3,143 species) 
varies across Europe. Recorded diversity for these terrestrial groups seems to be high in, and around, 
the mountains of central Europe and low in both the north and the south of Europe (Williams et al., 
2000). On the other hand, richness in endemics is generally high in southern Europe and generally 
low in north-eastern Europe but still the highest in the mountains of central and southern Europe. Only 
sites rich in narrowly endemic plants and vertebrates are located much further to the south than areas 
rich in overall diversity. Thousands of plant and animal species are scattered over central and eastern 
Europe: tens of amphibians and reptiles, hundreds of mammals, birds and fish, thousands of 
invertebrates and thousands of plants. Some of them are endemic and a lot of them are globally 
threatened. Although there is a general coherence in criteria used for selection of species of 
conservation interest in Europe there are also differences. The selection of core-areas is based on the 
presence of priority species; this method is also used for the selection of Natura 2000 sites (EC, 1992; 
Li, 1999). Even based on 449 species, this approach appeared to be impossible to be carried out 
consistently in the project area: there are no detailed (1x1 or 5x5 kilometre) distribution maps for this 
group of species. In Chapter 8 this problem is discussed in more detail.  

4.2.2 Selection of priority species  

The concepts of selection of species of Central and Eastern European importance are based on 
endemic in Europe/characteristic of Europe (“representative for Europe”) and threat. In the project the 
following criteria have been adopted (Table 9, Annex 4):  

• Endemic or characteristic for Europe,  

• Threatened on a global scale 

• Other species 

A: Endemic/characteristic species (criterion A) 

It is important to note that a species can be endemic on a regional, national or European level. 
Endemic species are unique to one region, often within one country or continent, and are found 
nowhere else (Ramsar Convention, 1990 and 1996: Annexes to Recommendation 4.2). In the 
framework of this project, this term is related to a geographical and/or biogeographical context. In 
other words, narrow endemics rather than endemic species on a European level, which are 
considered as characteristic for our study-region have been taken into consideration.  
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According to Tucker & Heath (1994) species are considered as characteristic of Europe (concentrated 
in Europe) if a significant part (more than 50%) of the species’ population or range occurs in Europe. 
For birds this can refer to breeding or wintering periods. For other taxonomic groups the thresholds 
may vary. Except for birds, assessments were rather based on ranges than on population sizes.  

B: Threatened species (criterion B) 

These are species of which the occurrence is threatened on a global scale based on IUCN criteria. 
The IUCN distinguishes three categories of threat:  

• Critically Endangered (CR): a taxon is considered critically endangered when it is facing an 
extremely high risk of extinction in the wild in the immediate future; 

• Endangered (EN): a taxon is endangered when it is not critically endangered but is facing a very 
high risk of extinction in the wild in the near future; 

• Vulnerable (VU): a taxon is vulnerable when it is not critically endangered or endangered but is 
facing a high risk of extinction in the wild in the medium-term future. 

C: Other species (criterion C) 

These are species that do not fully meet the criteria mentioned under A and B. For example, it should 
be stressed that European lists of priority-species, as for example Annexes to the EU Habitats 
Directive and EU Birds Directive have been compiled mainly for Western and Central Europe. 
Therefore the experts in this project felt that especially for Russia, Ukraine and Belarus these 
international lists might not be sufficient and additions to the PEEN-species list should be made. 
These additions have been made systematically, as indicated in the criteria below. 

The following categories of species have been considered for inclusion: 

• Species with a lower risk (less threatened): conservation dependent, near threatened or species for 
which there is inadequate information to make an assessment of their risk of extinction based on 
their distribution and/or population status; for birds following Hagemeijer & Blair (1997) the 
categories are: rare, declining, indeterminate or insufficiently known (C1); 

• Species from CORINE lists with national additions, as far as available (C2); 

• Species occurring in the Red books of particular countries of the CEE region (C3); 

• Characteristic species, which are confined to specific biotopes where they find the best conditions 
to survive. The species confined to the biotopes representing natural diversity of the region within 
the project have been taken into consideration (see also linkages between species and habitats 
and/or biogeographical regions – Annex 5) (C4);  

• Species with a relatively broad distribution but characteristic for threatened biotopes or some 
habitat types, which can be umbrella-species for rarer, co-existing species (C5).  
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Table 9: Selected priority species (as some of the selected species meet several criteria the sub-totals do not 
equal the total) 

CRITERIA Group Total 

A B C1 C2 C3 C4 C5 

Mammals 33 20 15 10 22 29 10 5 

Birds 140 40 50 37 88 119 41 30 

Amphibians/Reptiles 13 12 2 4 13 10 2 2 

Fishes 30 25 5 15 16 17 6 3 

Invertebrates 102 52 11 18 58 80 22 14 

Plants 131 88 - - 23 130 17 6 

Total 449 237 83 84 220 385 98 60 

Relationships of the priority species with Natura 2000 and Bern-Emerald Network 

The list of priority species for the indicative map (Annex 4, Tables 9 & 10) has, for a large part, been 
derived from Annexes of the EU Birds Directive and EU Habitats Directive and of the Bern 
Conventions Emerald Network. These annexes are the basis for identifying Natura 2000 and Emerald 
sites. Additions to the list of priority species comprise representative species for central and eastern 
Europe (see criteria for other species): 

• marine species; for lack of data for a considerable area, only records of terrestrial species were 
collected; 

• species whose occurrence is very limited in the region or confined to tundra and/or other habitats 
from which insufficient data were expected; 

• rare species in EU-countries but relatively abundant in the region or species typical of bio-regions 
and/or habitats which already have sufficient representation. 

Table 10: Relationships between the selected species and the Habitats Directive (HD) (Annex II), Birds Directive 
(BD) (Annex I) and the Bern Convention-Emerald Network (B-EN) 

Group 
Total species 

number (HD/BD 
and B-EN 

Species occurring 
in CEE 

Species selected 
in this project 

Species not 
selected in this 

project 

Mammals 59 42 22 20 

Birds 201 129 102 27 

Amphibians/Reptiles 58 13 9 4 

Fishes 97 * 19 * 

Invertebrates 80 37 31 6 

Plants 621 * 19 * 

Total 1116 221* 202 57* 

(* = data not available) 
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4.2.3 Identification of important areas based on distribution data of species 

In the original methodology developed in the project, a layer with species distribution in the indicative 
map was to consist of two sub-layers. One layer should be based on information on species of which 
the status is officially recognised in European legislative instruments, in particular in the Habitats 
Directive, Birds Directive and the Bern Convention’s Emerald Network; the other should be based on 
information of species that are not represented on these lists. During the project it was attempted to 
gather ‘recent’ data on the occurrence of species in CEE countries. It appeared, however, that data, 
and particularly in GIS format, is very scarce. Information, which is now at the disposal of the project, 
was collected by different data holders and is based also on published sources and the best experts' 
knowledge from particular countries. As it was not yet possible to obtain more detailed data the 
records available were placed in a 10x10 km grid in the so called Alberts projection (see Figure 11).  

In the case of Poland, there is full information on the occurrence of taxa selected as indicator species 
and only the latest data has been taken into account, (i.e. from the recently published Polish Red 
Data Book of Animals. Part I. Vertebrates (Głowaciński 2001) (Figure 11)). 

Figure 11: Hotspots for Poland (total number of species). Alberts projection, 10x10 km grid. 

Similar data were obtained from Lithuania, Belarus and Moldova. However, in the case of Belarus and 
Moldova part of the information is less detailed and data for some species inform rather about their 
ranges than their actual distribution in a grid of 10×10 km squares. For most countries, only 
incomplete data has been obtained: either concerning part of the territory (Ukraine, Latvia, Estonia), 
or part of the species (Romania, Russia, Slovakia). No data were obtained from the Czech Republic 
or Hungary. Therefore, distribution maps have to be interpreted with great care (Figure 12). Only bird 
data cover the study area in a larger extent but also here data are lacking for the countries and 
regions mentioned above (Figure 13). 
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Figure 12: Example 1: species distribution of target plants species in the whole region  

 

Figure 13: Example 2: distribution of bird species  

In the absence of complete species data for the whole region, secondary sources were used which 
others provided. In these secondary sources, the information on species was gathered, selected and 
grouped by other organisations (BirdLife International, International Butterfly Foundation, Taiga 
Rescue Network and CORINE Biotopes Program).  

The following data were considered valuable for the identification of core areas in CEE: Important Bird 
Areas (IBA’s) (Heath & Evans, 2000; Important Bird Areas Russia, 2000), Prime Butterfly Areas 
(PBA’s) (van Swaay & Warren, in prep; see Annex 7), CORINE Biotope sites (Möller, 1998: 
Söderman, 1997) and the data on old growth forest in the Taiga region; (Lloyd, 1999). Although their 
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identification was based on a different, usually wider selection of species, the general principles are 
the same as used in this study. 

Several analyses have been undertaken to review whether the Indicative Map of the Pan-European 
Ecological Network for CEE ensures the conservation of the selected 449 species. 

A generally accepted method to select areas is using the total number of species of an area i.e.. 
species richness (Spellerberg 1998; Myers 1990). Although this method has been criticised as it 
underestimates the importance of areas that are low in species richness this analysis has been 
undertaken for each species group in the entire area (see Figures 12 and 13).  

Several other methods to use distribution data for the selection of areas have been developed using 
persistence as a function related to occurrence of suitable habitat, dispersal, threats and species 
vulnerability (Araujo & Williams, 2000). Given the absence of data these methods have not been used 
in this project. 

Based on the outcomes from the hotspots analysis a visual comparison of the hotspots with the core-
areas of the Pan-European Ecological Network has been undertaken. 

4.3 Identification of core areas based on estimated area demands 
of species  

R. Reijnen & S. Tworek 

Core areas are areas where important species or ecosystems are present and their habitat 
requirements are fulfilled. Habitat size and quality are issues that have been long discussed at the 
national level of Europe. This leads to different insights of size criteria (see Chapter 2). For this 
project, an approach has been developed to obtain a uniform set of size criteria for the habitat types 
described in Section 4.1. The approach is based on the potentials for viable populations of the 
selected species of a habitat type. 

Because of the high number of selected species (see Section 4.2) criteria for the size of core areas 
are based on species, which are considered to have high area demands (e.g. birds and mammals). It 
assumed that when the area demands of these species are fulfilled the area demands of the other 
species are also fulfilled. Bats are excluded from the mammals category because of insufficient data. 

Potentials for viable populations are based on the key patch approach for habitat networks with 
persistent populations (Verboom et al., 2001). The significance of this approach is that habitat 
networks with key patches constitute a much better conservation strategy than habitat networks 
without key patches. A key patch is a patch with a carrying capacity (maximum density of reproductive 
units) large enough to sustain a population that has a probability of at least 95% to survive in 100 
years. The key patch should be close enough to other patches to receive, on average, one immigrant 
per generation.  

For practical reasons the approach applied only identifies patches which meet the minimum area 
requirements of a key patch and not if they are linked to other patches. Because areas can be much 
larger than the minimum area, two types of patches are distinguished (e.g. Bal & Reijnen 1997, 
Foppen & Chardon 1998): 

1) 1-5 times the minimum key patch size, when isolated the patch may not act as a key patch; 
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2) >5 times the minimum key patch size, these patches can in general support viable 
populations without the presence of nearby patches (minimum viable populations, see e.g. 
Soule 1987, Remmert 1994). 

The analysis to determine thresholds for habitat types based on all birds and mammals comprises of 
the following steps: 

• setting standards for key population size per species in carrying capacity of reproductive units 
(breeding pairs, families) (based on Verboom et al. (1997) (see Annex 5); 

• linking species to each habitat type of the Pan-European Ecological Network habitat map and to 
each of the Ecological Regions (DMEER) (Annex 5), list of species per habitat type per ecological 
region;  

• estimation of key patch size in eight classes of species (Table 11) per habitat type and, when 
relevant, for different ecological regions, based on available data of maximum densities (Annex 5); 

• assessing thresholds in patch size per habitat type: (a) patch size where 70% of the species 
reaches 1-5 times the key patch size, (b) patch size where 100% of the species reaches 1-5 time 
the key patch size, (c) patch size where 100% of the species reaches >5 times the key patch size 
(Table 12); 

• Assessing the spatial pattern of habitat types that exceed each of the three thresholds (using GIS-
analysis). This pattern shows the core areas based on area demands of species that is used for 
the Indicative Map of the Pan-European Ecological Network for Central and Eastern Europe (see 
Figure 15, Section 5.1). Figure 14 presents the outcome of the analysis for all the areas that 
exceed threshold (a).  

The results of the analysis have a strongly indicative character. Important sources of uncertainty are: 

• uncertainties in the spatial pattern of the Pan-European Ecological Network habitat types; 

• lack of information on the habitat quality of the Pan-European Ecological Network habitat types. 
Because maximum densities of species are used to determine the carrying capacity of habitat 
types, allocation of core areas might reflect more the potential situation than the actual situation; 
for example, almost the whole Russian taiga is now identified as one large core area; 

• data on maximum densities of species in the habitat types are mostly based on general sources; 
differences according to biogeographical position are taken into account insufficiently. 

• the thresholds to determine core areas can be argued, especially patch size where 70% of the 
species reaches 1-5 times the key patch size. 

Table 11: Size classes for key patches 

Size class Km2 

1 <10 
2 10-50 
3 50-150 
4 150-300 
5 300-600 
6 600-1000 
7 1000-2000 
8 >2000 
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Table 12: Area indications for habitats based on 112 bird and 19 mammal species (see Annex 5 for more details) 

Area thresholds 

Habitat Habitat types of Habitat 
Map 

Restriction to 
Ecological 
Regions 
(DMEER) 

70% of species 1-
5 times key patch 

size (km2) 

100% of species 
1-5 times key 

patch size (km2) 

100% of species 
>5 times key patch 

size (km2) 

Built up areas Artificial constructions  - - - 

Agricultural areas Permanent crops 

Fields and complex 
cultivation patterns 

Other grasslands 

 - - - 

Tundra Tundra 

Other wetlands 

Other scrub 

Open spaces with little or no 
vegetation 

Inland water bodies 

Only Tundra 300 2000 10000 

Wetland and peat 
land 

Bogs, mires, fens  

Peat cuttings 

Other wetlands 

Excluding Tundra 50 600 3000 

Salt marsh and 
saline  

Salt marshes and salines  150 300  

Open alpine area  Alpine grasslands 

Alpine scrubs 

Glaciers, 

Open spaces with little or no 
vegetation  

Only Carpathians, 
Caucasus and 
Ural 

150 300* 

2000** 

1500* 

10000** 

Calcareous 
grassland 

Calcareous grasslands  50 150 750 

Moist grassland Moist grasslands  150 600 3000 

Steppic grassland Steppic grasslands 

Open spaces with little or no 
vegetation 

Only Pontic steppe 50 2000 10000 

Desert grassland Desert grasslands 

Open spaces with little or no 
vegetation  

Only Caspian 
lowland desert 

50 2000 10000 

Scrub Other scrubs Excluding Tundra, 
Carpathians, 
Caucasus and 
Ural 

150 1000 5000 

Forest Mountain coniferous forests 

Mountain mixed forests  

Broad-leaved and mixed 
forests on peat 

Other broad-leaved and 
mixed forests 

Coniferous forests on peat 

Other coniferous forests on 
peat 

 600 2000 10000 

Inland water 
bodies 

Inland water bodies Excluding Tundra 150 1000 5000 

 * Carpathians and Ural 
** Caucasus 



 

61 

 

 
Figure 14: Areas that exceed the thresholds per habitat type where 70% of the species reaches 1-5 times the 
key patch size  

4.4 Identification of core areas based on internationally 
designated sites 

Dr. I. Lysenko  

4.4.1 Site status: assumptions for site selection. 

In the framework of the project, data on the distribution of sites of international importance for the 
Pan-European Ecological Network have been gathered (Ramsar sites, World Heritage sites and Man 
and Biosphere Program – Biosphere Reserves). Each particular site/protected area has a designation 
under one or more of the conventions, programs or with corresponding national conservation legal 
mechanisms. These are described in the following paragraphs. 

Internationally designated sites are represented on the map with corresponding polygonal or point 
symbols. Spatial data on the distribution and boundaries of important nationally designated sites have 
been applied as a supplementary source for identification of location and size of different types of 
important habitats and areas of specific ecological value where other spatial data sources were not 
available. Major characteristics of sites considered are listed below; the description is based on the 
corresponding conventions/agreements.  

Despite the broad international recognition of IUCN classification of protected areas management 
categories, most of the national legislative instruments used to build national networks of protected 
areas do not provide a reliable basis for direct translation of national status of protected areas into 
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IUCN categories. Considerable efforts in this direction have been previously undertaken during 
compilation of the global directory “Protected areas of the World; A Review of National Systems”. The 
corresponding database is maintained at UNEP-WCMC and in 1999, the relevant data related to this 
publication contained information about 1,995 nationally designated protected areas located in areas 
covered by the indicative map. The IUCN categories I and II are therefore used as background 
information, not as a category for selection.  

The categories that have been used are: 

Ramsar (Wetlands) Convention on Wetlands of International Importance Especially as 
Waterfowl Habitat (1971). 

The Convention on Wetlands of International Importance Especially as Waterfowl Habitat was signed 
in Ramsar (Iran) in 1971, and came into force in December 1975. This Convention provides a 
framework for international co-operation for the conservation of wetland habitats. It places general 
obligations on contracting party states relating to the conservation of wetlands throughout their 
territories, with special obligations pertaining to those wetlands, which have been designated to the 
List of Wetlands of International Importance.  

Each State Party is obliged to list at least one site. Wetlands are defined by the convention as: areas 
of marsh, fen, peatland or water, whether natural or artificial, permanent or temporary, with water that 
is static or flowing, fresh, brackish or salt, including areas of marine waters, the depth of which at low 
tide does not exceed six metres. See also http://ramsar.org/profile_index.htm. 

World Heritage Convention Concerning the Protection of the World Cultural and Natural 
Heritage (1972) 

The Convention Concerning the Protection of the World Cultural and Natural Heritage was adopted in 
Paris in 1972, and came into force in December 1975. The Convention provides for the designation of 
areas of ‘outstanding universal value’ as world heritage sites, with the principal aim of fostering 
international co-operation in safeguarding these important areas. Sites, which must be nominated by 
the signatory nation responsible, are evaluated for their world heritage quality before being declared 
by the World Heritage Committee. Only natural sites are considered here.  

Article 2 of the World Heritage Convention considers as natural heritage: natural features consisting 
of physical and biological formations or groups of such formations, which are of outstanding universal 
value from the aesthetic or scientific point of view; geological or physiographical formations and 
precisely delineated areas which constitute the habitat of threatened species of animals and plants of 
outstanding universal value from the point of view of science or conservation; and natural sites or 
precisely delineated areas of outstanding universal value from the point of view of science, 
conservation or natural beauty. Criteria for inclusion in the list are published by UNESCO.  

See also http://www.unesco.org/whc/nwhc/pages/sites/main.htm. 

UNESCO-MAB Biosphere Reserves Programme (1976) 

The establishment of biosphere reserves is not covered by a specific convention, but is part of an 
international scientific programme, the UNESCO Man and the Biosphere (MAB) Programme. The 
objectives of the network of biosphere reserves, and the characteristics which biosphere reserves 
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might display, are identified in various UNESCO-MAB documents, including the Action Plan for 
Biosphere Reserves published in 1984.  

Biosphere Reserves differ from the preceding types of site in that they are not exclusively designated 
to protect unique areas or important wetlands, but for a range of objectives, which include research, 
monitoring, training and demonstration, as well as conservation roles. In most cases, the human 
component is vital to the functioning of the biosphere reserve which does not necessarily hold for 
either World Heritage or Ramsar sites. A further fundamental difference is the stated aim of 
developing a biosphere reserve network representative of the world’s ecosystems.  

See also http://www2.unesco.org/mab/br/brdir/directory/database.asp#country. 

4.4.2 Data compilation and assumptions for sites selection for application in the 
indicative map development: site area, size, and location versus map scale/resolution 

Generation of operational spatial datasets applicable for the analysis related to the development of 
the indicative map and the features in the final version involves integration of data from diverse 
sources. It requires intensive GIS processing, related to importing data from different GIS (MapInfo, 
ArcInfo, Geodraw, Autocad) into ArcView; resolving projection issues, adjusting overlaps in 
transboundary zones, translating databases (both language and localised operation systems) and 
creating a single uniform database from many individual ones. This type of integration is a time-
consuming process, and it sets the limit for the further data gathering that has been finished after the 
3rd expert meeting of the project (Krakow, May 2001). No data on sites designated after that time or 
presented after June 2001 have been incorporated into the dataset6. 

Internationally designated sites are considered with no limits on minimum size of the site, therefore 
the problems with the data on the Ramsar, World Heritage sites and Biosphere Reserves was limited 
to the identification and access (or compilation) to geo-referenced sources or digital maps of those 
sites. UNEP-WCMC’s database on internationally designated sites contains data on the location of 
sites (latitude/longitude) originated from designation documentation.  

These data have been used for generating a preliminary dataset and cross checking against the 
additional spatial sources - basemaps, maps of protected areas (where designated sites and 
protected areas location is documented) and descriptive information about boundaries, where 
available. This analysis allowed representation in GIS format data on 158 sites in which the location 
and boundary of 131 sites have been corrected, after elimination of typical problems within textual 
and database sources (mistaken co-ordinates or swap of latitude/longitude parameters, etc.). 

For the purpose of the presentation a particular scale was suggested for the map (1:5,000,000), it is 
not relevant to incorporate data on small sites, which are not visible on the final map. After compilation 
of the version of spatial dataset internationally designated sites, the sample printout was evaluated, 
and after consultation with experts, threshold 1000 ha (approximately 3 by 3 km size) have been 
selected as the minimum limit to be applied during the map development.  

The list of 163 internationally designated sites identified for presentation in the map is provided in 
Annex 6. 

                                                     
6 In the consultation process a restricted number internationally designated areas have been added. See chapter 
6. 
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4.5 (Pan) European Corridors 

R. Reijnen, R.H.G. Jongman, Z. Kmet’ová, K. Poltárska and G. van Houwelingen 

4.5.1 Introduction 

The planning scale of the project ‘Indicative Map of PEEN for CEE’ is such that ecological corridors 
can only be migration or dispersal corridors. Foraging corridors function on a lower scale and are not 
included. In this project corridors are included that function on a European scale: 

• migration corridors for birds; 

• dispersal corridors for large mammals (terrestrial corridors for the most demanding forest species); 

• migration/reproduction/dispersal corridors for fish and water related systems, (dispersal corridors 
for wetlands (including bogs, mires, fens and peat cuttings). 

All three have been analysed on species requirements as well as on system characteristics. 

4.5.2 Bird migration corridors 

Birds use different strategies to migrate. During migration they do not use physical structures on the 
ground to move along or through, although some do use them as guiding lines (seashores, forested 
areas, and rivers). The main characteristic of bird migration is the use of habitat for resting, feeding 
and shelter. Birds use stepping stones as stopovers. In order to determine the most important 
stepping stones in the study area the data available on Important Bird Areas were analysed. These 
data do not cover all areas of importance (Callaghan, BirdLife International, pers comm., 2001) 
however; but are the best available, coming from different sub-departments of BirdLife International all 
over Europe. For Russia the BirdLife-data have been extended with data from the recent Russian 
publication “Important Bird Areas of Russia”. The data includes seasonal information, indicating where 
birds occur, the minimum and maximum population numbers of the species during the year(s) of 
observation, and the area. In order for an IBA to be labelled as an important staging area criteria have 
been developed by BirdLife International. For each species a threshold is set. The area is considered 
a staging area only if the number of migrants exceed this threshold (Heath & Evans, 2000). 

These data are combined in an Excel-file and converted to an ARC-View shape-file. For each of the 
species the IBA’s that function as a stepping stone during migration (‘staging’) were selected. 
Stepping stones used by different priority bird species (Annex 8).  

All IBA’s including the identified stepping stones are incorporated in the Indicative Map of PEEN for 
CEE. 
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Figure 15: Stepping stones for migratory birds in the project region (based on the threshold values set by 
BirdLife International)  

4.5.3 Terrestrial dispersal corridors 

Methods 

To indicate potential dispersal corridors for mammals both a spatial habitat analysis and species 
analysis has been carried out. Dispersal routes for mammals are relatively unknown in comparison 
with birds due to insufficient data. Estimation of dispersal distances of large species is 50-100km 
(Foppen & Chardon, 1998). Using GIS techniques so called ‘ buffers of 50 or 100 km around core 
areas have been created. Where these ‘buffers’ meet each other or a core area a potential corridor 
has been indicated. Where no connection with other core areas or ‘buffers’ is found, it is supposed 
that no linkage of European importance can be established. However, the area might still be used by 
target species as it can be for foraging or re-populating smaller habitat sites (sink-source 
relationships). 

Due to the scale of the project the home range and the dispersal distance covered by mammal 
species has been selected as the primary criterion for their selection. Definitions have been given in 
Chapter 2. To establish a possible network of dispersal routes at the Pan-European level it is 
necessary to have accurate information on: 

• Species habitat requirements;  

• Dispersal activities and distances; 

• Possibility to connect and link the main areas of fragmented species. 

Information concerning distribution, dispersal, and potential dispersal of certain species of mammals 
were obtained from Internet, University and institutional databases and personal contacts. 
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For evaluation of the selected areas, an analysis has been made of the most important large mammal 
species for dispersal (Annex 9). For the species in this table data have been gathered on the 
occurrence of the species, either by region or district, and, in the case data were available, the 
distribution area in km2, density per ha/km2, numbers, present status and habitat requirement. 
Species data will be used to check the correctness of the habitat buffering and additions have been 
made where needed and possible. In addition, data have been collected for a number of species 
concerning their ecology, distribution, possible dispersal and area requirements. (Kmet’ová et al, 
2002).  

4.5.4 River corridors 

Rivers fulfil important functions for many species both as habitat and as migration and dispersal 
corridors e.g. fish. However, many rivers in Europe have been regulated and dammed making their 
corridor function less than adequate with, in some cases, their function as a corridor totally destroyed. 
The major European rivers have been selected for this project. For some of these some information 
on water regulation (dams, weirs) is available (Table 13). 

Additionally, data have been collected on migration, movements and occurrence of fish species by 
searching databases, literature and personal contacts. The data for the listed fish species were 
obtained for most of the Central European countries although it was problematic to find relevant data 
for Russia and other East-European countries. Annex 10 lists the occurrence of fish species for each 
of the selected rivers. 

Table 13: Major European rivers that function as corridors in the Pan-European Ecological Network and 
information on water regulation (dams, weirs) (Malik et al., 2000)  

Divide River Dams (Malik et al., 2000)* 

Nordic Ice Sea Pechora - 

 Severnyy Dvina - 

 Mezen - 

Baltic Sea Neva+Volchov + 

 Vistula+San+Narew+ 
Bug 

+ (west of Warsaw, river regulation) 

-280 km from the river mouth is dam Wloclawek 

 Nemen + (Kaunas, river regulation) 

 Odra - 

 Zapanaya Dvina/Daugava + (Jaungelgava, river regulation) 

 Velikaja+Narva in Narva 

North Sea Labe + 

Black Sea Danube +(Iron Gate, Sip village, km 942)  

+(Iron Gate at Kusjak (km 863)  

 +Tisza 

+Prut 

+Vah 

+Oltul 

+Cunovo dam (km1840) 

+ Gabcikova Barage system (km 1830) 
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Divide River Dams (Malik et al., 2000)* 

 Morava + Hodonin, km 115  

km 74,1 & km 77,9 

& km 79,5 near village Lanzhot & km 85,4 

& km 92,8 & km 114,5 

+Confluence. of Morava & Dyje (km69,4) until weir 
(km 92,8) 

+Nove mlyny reserv.(km 269,7) 

+weir: near Bludov (km307,5) 

+Moravicany weir (km 273),  

+Mohelnice weir (km 276), 

  +Ťreština (km 281)  

+Ťreština-Haj weir (km 284)  

+Lukavice(km 288), -- 

+Lesnice(km 299), 

+Morava (km 74) above its confluence with Dyje  

+Morava (km 50 & km 115) 

+Lower courses of large tributaries and Tisza  

 Dyje weirs  

Breclav (km 26,7) 

Pohansko (km23) 

Bulhary (km 39,9) 

 Dnestr + (small ones, upstream) 

 Dnieper – 

 Don+ 

Severny Donetsk 

+ (Don) 

– (Donetc) 

 Kuban + (500 km) 

 Yuzhnyy Bug – 

Caspian Sea Volga + from 500 km  

Volgograd dam reduced spawning grounds of 
Sturgeon to 400 ha in the lower reach.  

Only 576 km of the Lower Volga below Volgograd 
and a small part of the Upper Volga between the 
Ivankovo and Upper Volga reservoirs will remain 
unregulated. 

Reservoir Kujbyshevskoe is the largest riverine 
water body in Europe and is one of the most 
important components of the Volga-Kama cascade 
of reservoirs. Its dam (Volzhskaya Dam) was built 
near the city of Zhiguliovsk 

 Ural + (upstream, Ural mountains) 

Column 3 + presence of dams/weirs; – absence of dams/weirs. Dams for river regulation have been considered less damaging 
because they do not block the river during the whole year. 
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5. The indicative map and its use 

J.A. Klijn 

This chapter provides guidelines for the correct use and interpretation of the ‘Indicative 
Map of PEEN for CEE’. A short version of these guidelines has been incorporated in the 
legend of the map. 

5.1 General 

The indicative map for the Pan-European Ecological Network for the East and Central European 
countries shows areas that are vital for biodiversity of international importance (see Figure 16 and 
poster at back of report). It indicates possibilities to reinforce the safe and long term existence and 
possible return of internationally important species following the strategy of a coherent and robust 
network. It summarises insights and data in a manner that is meant to be readily understandable, 
useful and inspiring for policy makers responsible for nature protection and rehabilitation and for land 
use planning. The map is no blueprint for decisions and implementation, it indicates important areas 
where further investigations and pro’s and con’s for concrete decisions taking into account other 
interests should lead to more concrete and balanced plans. The indicative map is based upon many 
data, insights, assumptions and targets explained in preceding chapters. The map can be used 
together with other maps presenting underlying and more detailed data on habitat types or designated 
areas with an international status. 

When using the indicative map one has to consider  

• the scale and resolution of working maps or GIS, that relate to original data of various origin 
(species distribution of different kinds, land cover, land use) and;  

• the scale and resolution on which the results are presented to the users/ target groups.  

Some considerations that have determined the scale and spatial resolution (grain or pixel size) of map 
are: 

• the availability of basic data (e.g. the distribution of species in basic data is often indicated in 
coarse e grids; land cover data (e.g. PELCOM) relate to pixels of 1x1 km; other data (e.g. soil 
maps) have a certain scale and smallest mapping units. The map should be founded on a practical 
choice / compromise, that will strongly depend on the average quality of data. One should never try 
to realise more detail than data allow. The desired level of aggregation and generalisation of the 
map in view of the proposed use and target groups; this related to the fact that from the beginning 
the starting point was to prepare an indicative map. This can be interpreted as follows; the map 
indicates larger units or regions that have a certain function within a network but precise 
delineation has to be the responsibility of national or regional authorities and be based upon more 
detailed information. Therefore, the map generated in this project is explicitly aimed at an 
international scale, consistent overviews and an international scale and spatial resolution. 

• The fact that the map should preferably be small enough to put on a table or hang on a wall. 

Based on the above the project group has chosen as the final publication scale for the map the scale 
of 1:5 Million. 
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Figure 16: The Indicative Map of the Pan-European Ecological Network for Central and Eastern Europe 

5.2 What is meant by ‘indicative’? 

The map’s indicative character should be understood as follows: 

• The map is a generalised one, scale 1:5 Million, which does not allow detailed information; the 
smallest area shown is approximately 25 x 25 km (representing an area of 625 square kilometres 
which appears on the map as a tiny mapping unit of 5 x 5 mm) Most mapping units are much 
larger. When available, more precise data are presented in maps with habitat data or data with 
designated areas. Also many data are stored in digital form and retrievable when the need arises. 
It has furthermore to be realised more detailed maps will be needed in the future. National or 
regional maps should be used when more detail is required; 

• The project was restricted to those items that have an international dimension; this leads to a 
network that focuses on internationally important species, crossing national borders and includes 
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areas with an international status: this explicit emphasis means that areas of national and regional 
importance have not been taken into consideration; 

• The network was designed to focus on large core areas that could contain the most demanding 
species, if necessary by enlarging areas or by connecting them to facilitate exchange of species 
between areas. The assumption is that the interest of other, less demanding species is more or 
less guaranteed when requirements of the most demanding species are met;  

• Many data, as discussed in preceding chapters, are either completely absent, incomplete or 
geographically imprecise, not up-to-date, or subject to a low reliability or accuracy and therefore do 
not allow more detailed or concrete recommendations or decisions on this scale; 

• The map shows core areas of international importance and so-called search areas where area 
enlargement or connection via corridors is considered an effective contribution to a robust 
ecological network. The indication of search areas is both sketchy and considerably “oversized”. In 
the framework of the project regional information was not available nor was the team in a position 
to contact regional experts adequately and systematically. Therefore search areas were indicated 
in order to inspire and invite regional or local experts and authorities to design a more concrete 
plan taking into account local circumstances in terms of ecological potentials or a layout that is 
compatible with other land use. So search areas indicate areas with potentials that have to be 
scrutinised further to reach concrete solution for e.g. corridors.  

5.3 What does the indicative map show and what not? 

The map legend has been kept as simple as possible. It shows in the first place i) so-called core 
areas ii) search areas for corridors. Furthermore search areas for nature restoration can be derived 
from the size indication of the core-areas. As explained earlier these areas were specified for (groups 
of) habitat types for obvious reasons: selected species or species groups are often connected to a 
certain habitat or combinations of habitat types and the area demands of the most demanding species 
do differ per habitat type. Further more, when considering possibilities to enlarge or connect areas to 
facilitate viable populations it is inevitable to select areas with the same habitat characteristics or at 
least the potential to develop as such. More habitat information can be found in Section 4.1. 

The areas indicated for the Pan-European Ecological Network form the backbone of areas important 
for internationally important species. The dimensions of the core areas in this backbone and 
necessary corridors are related to the most demanding species. So, the indicative map does not show 
all kinds of other areas that are interesting for nature protection and restoration based upon national 
criteria or species that are less demanding. A number of countries have already developed their own 
maps of ecological networks addressing national targets. The international network as presented here 
should not be seen as a map that supersedes these national networks, it merely highlights areas of 
international importance and European coherence. 

Major rivers were indicated in the study area as important migratory routes. Rivers in a natural state 
act as an important migration route for fish or other species groups such as waterfowl. Many rivers are 
strongly influenced by dams, weirs or other artificial obstructions for migratory fish species. The 
indicative map does not provide information on the quality of the river from an ecological perspective. 
The underlying specification is given in Section 4.5. 
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Designated areas with an international status:  
Explicitly the network was identified so that areas with a certain international status, as explained in 
Section 4.4. were included. Areas with a formal or semi-formal status were incorporated; MAB (Man 
and Biosphere), Ramsar (Wetland Areas), World Heritage Convention, CORINE biotopes, 
International Bird Areas (IBA’s) and Primary Butterfly Areas (PBA’s) as well as internationally 
accepted indications of old growth forest (protected or unprotected) in the Taiga-zone. The 
geographical position of all these designated areas, but without specification, is indicated on the map; 
more specific information is found in Section 4.4. 

Topographical background: 
The map also contains basic additional information: boundaries of countries or, as in the Russian 
federation, administrative units of a certain size (e.g. oblasts), coastlines, major rivers, major cities 
such as capitals and cities of a larger size or regional importance and some toponyms. 

5.4 How to interpret and use the map? 

Any map has its restrictions due to its scale and its contents as shown in the legend. The character 
and goals of the indicative map have been described earlier. In addition, some recommendations on 
how to interpret the map and use it in the desired manner are given. 

Core areas:  
In the working procedure, a classification in area sizes sustaining viable populations of different 
species was developed: 

I. Very large areas: areas that are 5 times (or more) larger than the critical size of areas that is to be 
considered large enough for a viable existence of the populations of the priority species with large 
area requirements.  

These areas are to be considered “large enough “ provided that the internal coherence is 
safeguarded, that no fragmentation occurs and that habitat characteristics and quality do not 
decrease.  

The objective is therefore to respect or reinforce their internal coherence as much as possible: When 
a change in land use has to be considered (e.g. agricultural intensification, urbanisation or 
infrastructure works) it is advisory to take into account the following: 1) Try to conserve large areas 
within these larger units as much as possible, 2) try to save, as much as possible, the vital 
connections between special areas 3) take into account internationally designated areas 4) Take the 
other qualities as a further selection criterion, e.g. species distribution or species density,. 5) Try to 
guarantee as much as possible the diversity of areas on a higher scale, e.g. by selecting forest areas 
in different biogeographic zones. 6) Invest in management that reinforces the qualities of the best 
areas. 

II Large areas: areas of which the size exceeds the critical size (up to 5 times) at which 100 % of the 
priority species with large area requirements can be expected. 

These areas are considered to include the more demanding species as defined for that specific 
habitat type, pre-supposing that habitat quality can be guaranteed and is maintained by adequate 
management and that some (incidental) exchange between areas is made possible. Any 
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fragmentation or further isolation of those core areas should be avoided; if possible the exchange 
between areas should be facilitated. 

III Areas with a sub-optimal size: areas that are not large enough to maintain viable populations of 
the priority species with large area requirements but do maintain viable populations of at least 70% of 
priority species with large area requirements.  

These areas are not large enough to maintain the populations of all 100% of the selected species. 
The most demanding species are likely to be absent or will go extinct in the long run when there is no 
regular exchange between these areas and habitats that can act as a source. Connection by corridors 
and enlargement of the areas are recommended. 

IV Areas not indicated as part of the Pan-European Ecological Network: smaller areas that are 
not large enough to maintain viable populations of 70 % of those selected species belonging to the 
particular habitat types. 

These areas do not, or do not yet, meet the criteria on size or connectivity of the higher classes of the 
European network (I-III) and without considerable enlargement or connections to larger comparable 
areas it cannot be expected that the majority of the selected species, especially the more demanding, 
will find viable conditions. These areas cannot be integrated into an international and robust network 
as core areas but can however form vital parts on their own or form elements in national or regional 
networks. It has to be stressed that the same basic rules of the network concept are valid for these 
smaller areas although larger areas and areas that are interconnected have better opportunities to 
harbour viable populations than smaller ones. As smaller areas have a relatively longer contact zone 
with surrounding areas of other land use, it is more important that negative outside influences should 
be reduced as much as possible. Adequate management to improve habitat qualities in these smaller 
units can contribute strongly to the maintenance of biodiversity. 

Search areas for corridors 
Corridors are seen as zones or routes that facilitate dispersal and migration of fauna. They support 
small and vulnerable populations in isolated areas. 

The concept of an ecological network strongly relies on the scientific experience that areas too small 
or isolated for viable populations of important species could be adequately backstopped by enabling 
exchange of organisms with other areas. Populations too small and prone to temporary or permanent 
extinction can be supplemented from other areas provided individuals can reach these areas. 
Corridors connecting areas, either uninterrupted or interrupted (stepping stone-like) could fulfil this 
function. The indicative map shows search areas where such corridors could be found. Further 
analysis of possibilities (e.g. suitability from an ecological viewpoint; compatibility with other land uses, 
optimal spatial position taking into account negative influences of infrastructure etc., focus on certain 
animal species) should be taken into account. Search areas are shown as wide, over-sized zones, 
within which a further selection of narrower zones or stepping stones could be based upon local or 
regional knowledge and plans. The dimension of corridors should fit the basic requirements of the 
species and species groups targeted. For a critical distance in terms of stepping stones, readers are 
referred to underlying data presented in Chapter 4. 



74 

Search areas for restoration 
Restoration areas as such have not been indicated on the map. It is recommended that adjacent to all 
areas of size class II and III the possibilities for area enlargement are reviewed. Areas with sizes that 
are critical or sub-optimal could be greatly improved by enlarging them insofar as possibilities to 
create new natural areas adjacent to the older ones are present. 

Restoration should be taken into consideration for those areas that meet the following considerations: 

• Abiotic properties suitable for the restoration of the desired habitat (what is its potential based on 
hydrological conditions, favourable water quality) 

• What is the existing nature value of the area (existing fragmented nature areas)  

• Are there areas that could potentially be developed into comparable habitat types neighbouring the 
existing areas; are these large enough to reach the goals? 

• Are there sufficient indications that current or foreseen land use (e.g. urban expansion, 
infrastructural plans, autonomous developments (e.g. land abandonment) is compatible or can be 
mitigated? 

• Are there enough perspectives that existing land use could be changed towards the desired 
direction? 

Also the need for restoration has to be reviewed in the light of restoration of corridors. For the Danube 
an assessment has been made by WWF how to restore the ecological connectivity of the entire river, 
part of the plan to restore the connectivity for the Danube consist of restoring areas adjacent to the 
river (WWF Danube Carpathian Program & WWF Auen instituut, 1999).  
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6. Consultation process 

I. M. Bouwma 

In the framework of the project a broad consultation process was organised to review the 
draft version of the report and the draft version of the indicative map. This chapter 
highlights the outcome of this process. 

One of the aims of the project was to use the draft version of the map as a tool for discussion 
amongst the people and organisations involved in the establishment of the Pan-European Ecological 
Network. During the consultation process several issues were raised that clearly demonstrate the 
different views that exist on the Pan-European Ecological Network. An additional benefit of the 
consultation process was that it provided the opportunity to incorporate additional knowledge in the 
project. 
The consultation process started end of October 2001. In order to facilitate the incorporation of the 
comments a consultation form was developed. This consultation form consisted of 25 questions. The 
request for comments was sent out to 125 organisations or individuals.  

The following organisations received a request for review: 

• Members of the Committee of Experts of the development of the Pan-European Ecological 
Network; 

• Ministries of Environment of the following countries: Belarus, Czech Republic, Estonia, 
Hungary, Latvia, Lithuania, Moldova, Poland, Slovak Republic, Romania, Russia, Ukraine; 

• Intergovernmental organisations: European Commission, Secretariat of the Bern Convention, 
Secretariat of the Bonn Convention, Secretariat of the Ramsar Convention, Secretariat of the 
Helsinki Convention, Secretariat of the Barcelona Convention, Committee of the Regions; 

• Non governmental organisations: BirdLife international, European Centre for River Restoration, 
European Forest Institute, European Mountain Forum, Heathlands Working Group, IUCN 
European Office, Wetlands international, World Wide Fund for Nature. 

From the period November to 15th of March 2002 reactions could be sent to the European Centre for 
Nature Conservation. At total of 23 consultation forms were returned, a further 11 reactions were 
received. Representatives or experts working for the Ministry responsible for Nature of the following 
countries send a reaction: Belarus, Russia, Estonia, Latvia, Poland, Hungary, Slovak Republic, 
Romania7. All comments were reviewed and as far as possible included in the report and indicative 
map.  

Overall, the review of the draft report and the draft indicative map was positive, the average grade for 
the draft report given by the reviewers was 7.8 and for the draft indicative map 7.1. Overall the draft 
report was considered to be better then draft of the indicative map. Of the comments received the 
small comments could easily be incorporated in the document. Some of the remarks related to more 
fundamental issues and demonstrated the need for further clarifications in the report.  

                                                     
7 The Ministries responsible for Nature in Moldova, the Ukraine, the Czech Republic and Lithuania were 
contacted various times, however no response was received.  
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The reviewers raised the following more fundamental issues:  

Size criterion as a selection criterion for core areas 

The methodology includes three criteria for identifying core areas.  

1) Internationally designated sites are selected (Ramsar, MBA, World Heritage sites)  

2) Internationally acknowledged sites (IBA, IPA, PBA, CORINE Biotopes sites, Taiga Rescue 
Network) are selected  

3) Areas fulfilling the size criterion have also been selected on the basis of estimated habitat-
demands. 

A few respondents did not fully agree with the approach chosen, however their reasons varied. The 
following reasons were given: 

• the size criterion is based on the concept of viable populations, however there is little empirical 
information that can be used to underpin this concept. An expert based judgement should be fully 
described for each species, a generalisation to a large group of species, as done in this project, is 
not desirable: core areas should be obtained using a species-specific approach; 

• many species of international importance do not require large areas for their survival (especially 
plants and small mammals). The introduction of a size criterion does exclude many of the smaller 
areas from being selected although they might be important from a Pan-European perspective 

• in the project for each habitat type, the same thresholds are used for the entire region. This results 
in an over-estimation of the number of core areas in the eastern part of the region and an under-
estimation in the middle part of the region. If the map was extended to western Europe the under-
estimation would only increase; 

• In the procedure for selecting core-areas several forest areas in Moldova and Ukraine do not meet 
the threshold due to their complex configuration. As these areas are adjacent to each other these 
areas should be considered as one. 

Regarding the first two remarks, within the project it was not possible to develop species-specific 
analysis for larger animals and smaller animals to determine areas of international importance. In the 
future this type of analysis needs to be undertaken. 

Regarding the second and third remarks the current methodology indeed tends to underestimate the 
contribution of fragmented areas to the Pan-European Ecological Network. However, in the time 
framework of the project it was not possible to run several additional analyses. 

Quality of the data and data deficiency 

Several reviewers indicated that the methodology developed strongly depended on the quality of the 
data used and the availability. One of the main sources of data on which the applied methodology 
depends is the habitat map, which was developed based on land cover data. Especially in the east 
and southeast of Russia the land cover data were considered unreliable. This resulted in an over-
estimation of the area of steppe and desert grasslands in this region. A large part of this area has 
been cultivated. The area therefore consists of a mix of well-conserved steppe areas and intensively 
used grasslands, abandoned fields and areas influenced by industry. The same situation occurred in 
Belarus where in the past a large area of wetlands did occur but in the last decades this area has 
been drained and converted into agricultural land. As no better-digitised data were available in the 
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framework of this project additional categories were created for these areas to better reflect this 
situation.  

Missing internationally designated sites 

A few respondents indicated that internationally designated sites were not included on the map. 
These sites have been added based on the information provided (see Table 14) 

Table 14: International sites added based on information received through consultation 

Name N E Area Country 

Small island of Brailla- Ramsar site 44° 58 27°55 17586 Romania 

Lower Prut Lakes- Ramsar Site 45°42 28°11 19152 Moldova 

Curonian Split- World Heritage Site 55°43 20°31  - Lithuania 

Vodlozersky- Biosphere Reserve 62°51 36°52 862360 Russian Federation 

Nerasso-Desnianskoe-Polessie-
Biosphere Reserve 

52°2 33°37 128398 Russian Federation 

Selection of species used to gather distribution data  

Several respondents commented on the selection of species. They concluded that there is an 
emphasis on species from EU-accession countries, but that species occurring in NIS are not 
sufficiently represented, especially the narrow endemics. The comments result from the fact that at 
present no comprehensive list of species that are considered internationally important is available for 
this region. Furthermore several respondents wanted to expand the list, other however pleaded for a 
smaller selection of species whose survival depends on connectivity on a European level (fishes, 
large herbivores, large carnivores). 

During the course of this project it became apparent that given the current quality and digitised 
availability of species distribution data, these data could not be used for a reliable determination of 
hotspots for species. Therefore, it was decided not to invest more time in updating and revising the 
selection of species. It is, however, recommended that a comprehensive overview of species of Pan-
European importance for this region is developed as the current existing internationally accepted lists 
of species have a central European focus (CORINE, BERN-EMERALD network). 

Corridors 

Several respondents indicated that they felt that the definition and interpretation for corridors chosen 
in this report was too restricted, and formulated from a species perspective. Corridors should also 
focus on nature’s ability to function and include processes, dynamics and succession. Others 
suggested considering entire river valleys as a corridor and not only the river. The different views 
expressed on corridors indicate the difficulty of translating the corridor-concept into easily measurable 
and identifiable criteria.  

In this report corridors have deliberately been formulated from a species-perspective as the authors 
felt that this type of corridor could be better identified based on current knowledge. 
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Quality of core areas 

Some respondents noted that in the process of selecting the core areas, limited attention was given to 
their current quality and management. The fact that the area is internationally designated, internationally 
acknowledged or is a large area does not guarantee that it’s ecological functioning is safeguarded. 
Since the nineties in many central and eastern European countries, the management of many 
internationally protected areas is under pressure (logging, road-building, poaching, change of 
ownership). Adequate management is essential for safeguarding the biodiversity values in these areas.  

International designation status 

According to various respondents, the process of designation of areas that are internationally 
important has in many countries in central and eastern Europe not yet been completed. These areas 
are currently not incorporated in the map.  

The authors of this report acknowledge this situation, however they cannot change it. 

National networks 

Several respondents indicated the need to more closely compare the ‘Indicative Map of the Pan-
European Ecological Network for CEE’ with the existing national networks, especially of Poland and 
Latvia. A review has been undertaken and some changes were incorporated. The review was 
undertaken by comparing the maps of the national networks of Latvia, Lithuania, Estonia, Poland, 
Hungary, Slovakia, Moldova, Czech Republic and Ukraine and a regional map of Russia8 with the 
draft of the indicative map.  

Overall the correspondence between the international core areas indicated on the national networks 
and on the indicative map is relatively good. In a few cases, the Indicative Map of the Pan-European 
Ecological Network shows one large core area whilst on the national level this area is further 
subdivided into core areas, buffer zones and, in some cases, corridors. 

Differences between international corridors indicated on the indicative map and in national networks 
occur, especially in the Baltic States. This is partly due to the scale on which the indicative map is 
drawn (1:5 million) as well as the mosaic-like structure of the landscape in this region. Both Latvia and 
Lithuania have a national network that consist of a fine maze of international corridors that connect 
the international core areas, the entire network is difficult to depict on a map with a scale of 
1:5 million. 

Other differences result from the interpretation of what constitutes an ‘international corridor’. At 
present there is not one unifying rule that determines the identification of international corridors, the 
location and international status are based on expert judgement. The major differences are found in 
the international corridors on land. The international corridors along rivers in the national network 
designs are all also depicted on the indicative map as being of international importance. 

On the indicative map corridors have been drawn to connect core areas of size class II as well as size 
class III. Many of the international core areas in Latvia and Lithuania are smaller then the thresholds 
for the size classes II and III and were therefore not connected on the draft version of the map. Based 

                                                     
8 Regional map of Russia depicting the corridor between biosphere reserves Nerusso-Desnianskoye polessie, Prioksko-
Terrasny and Okski 



 

79 

on the comments received and the design of the national networks three additional search areas for 
corridors have been incorporated in the Baltic States: 

• East Estonia along Lake Papi to the south; 

• East of Latvia to the south east, connecting various internationally designated areas as well as 
internationally acknowledged areas; 

• Lithuania- corridor in the middle of the country from the north to south, connecting various 
internationally designated areas as well as internationally acknowledged areas. 

An additional corridor has also been added in Slovakia based on the comments received. This 
corridor connects the Male Karpathy Mountains to the Eastern part of the Alps. In the Russian 
Federation a corridor has been indicated between biosphere reserves Nerusso-Desnianskoye 
polessie, Prioksko-Terrasny and Okski. 

One respondent indicated that the design for a Pan-European Ecological Network should be based on 
the existing national networks. Given that there are differences in approach to network design 
between the individual countries, the network developed along this method would, from a scientific 
viewpoint, show several inconsistencies. However, from a policy point of view this procedure might be 
more acceptable. 

As no country wide ecological network maps were available for Belarus and Russia it was impossible 
to compare them with the ‘indicative’ map. 

Aim of the project 

One respondent indicated that the scale of the map was too big to assist planning on the national 
level. Furthermore, the development of such maps of ecological networks represents a type of 
‘blueprint’ thinking that does not take into account the dynamics that occur in land use and 
management in Europe. 

Some respondents welcomed the development of the indicative map as a way to stimulate the 
scientific discussion on this issue. However they feared that for discussions in the policy arena the 
map might lead to wrong conclusions  

In response to these remarks further clarifications on the use and limitations of the Indicative Map of 
PEEN for CEE have been included in the text presented on the map. 

Indicative map 

Several suggestions where received for improving the ‘indicative map’. Based on the comments the 
readability, colours and legend of the map have been improved. Important changes included: 

• Showing the names of the major rivers; 

• Separating internationally designated areas and internationally acknowledged areas;  

• Changing the of colour of the forest corridors; 

• Changing the colour scheme of internationally designated areas and internationally 
acknowledged areas thus highlighting their location. 

• Changing the colour chosen to indicate tundra. 

Annex 12 presents the result of the consultation process in more detail. 
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7. Comparison of nature conservation and 
restoration goals with other land use trends: 
SWOT assessment with European Russia as 
an example 

R.O. Butovsky & J.A. Klijn 

The Pan-European Ecological Network interacts with other forms of land use. In order to 
ensure the sustainability of the Pan-European Ecological Network an analysis of 
opportunities and threats to the network in central and eastern Europe needs to be 
undertaken. A first approach to such an analysis is presented in this chapter. 

7.1 Introduction 

7.1.1 Brief explanation on the methodology 

Nature conservation and restoration cannot be seen as isolated from other interests in society. 
Decisions about nature conservation or restoration, where the best locations are available and what 
the required size and form of natural areas should be, must be set against a background of other land 
use or trends in land use in order to find the best possible and acceptable solutions. This requires a 
long-term perspective and an analysis of trends, threats and opportunities in which the question of 
compatibility of biodiversity goals and other interests is crucial. Such an analysis enables a pro-active 
approach rather then a reactive one. In this chapter an approach to do so in a rational and concise 
manner, - the so-called SWOT approach - will be presented. This approach is illustrated with data on 
the European part of the Russian Federation. 

7.1.2 What is a SWOT approach? 

The term SWOT (Strengths (S) - Weaknesses (W) - Opportunities (O) - Threats (T)) is an assessment 
technique commonly used to analyse the comparative position in the market-environment of 
commercial enterprises. A simple diagram (a matrix with on one axis S + W, and on the other axis O + 
T helps to identify strong (S) positions in a market with threats (T) e.g. competition or a weak (W) 
position in a possible good market with opportunities (O) to expand. In the same way it can also be 
used to analyse the position of nature conservation in comparison with other policies. This helps to 
define a sound long-term strategy and a profitable course for the future. A comparable approach can 
be adopted to assess threats and opportunities for nature protection or development within a context 
of land use changes. 

7.1.3 SWOT for land cover in CEE  

The SWOT technique can offer comprehensive overviews of threats and opportunities for biodiversity 
protection and re-development set against the background of current or foreseeable trends in land 
use. The role of SWOTs is to deliver short, compact and transparent descriptions of land use types, 
their characteristics, current and foreseen trends, their threats and opportunities as seen from goals 
related to biodiversity. This helps to assess the possibilities of various related policies, for example:  
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• enhancing ecosystem conservation as such; 

• adjusting agricultural or other developments such as urbanisation in a desired direction; 

• designing alternative trajectories for infrastructure development, or 

• development of land uses such as forestry or recreation that are compatible with some 
ecosystems. 

The assessment technique as described in this report is aimed at international and national 
authorities or NGOs dealing with spatial planning in general or with spatial aspects of major land use 
types in Europe such as agriculture or the conservation of nature values. 

7.1.4 The ecological impacts of land use  

Ecological impacts can be divided into those factors affecting: 

• the biotopes of species, species groups or communities, i.e. directly by loss of area and indirectly 
by the deterioration of living conditions for flora and fauna (i.e. loss of habitat quality); 

• a population of a species directly (e.g. hunting, fishing); 

• fragmentation or isolation leading to population sizes that are prone to local, temporary or 
permanent extinction. 

These impacts can sometimes be regarded as separate influences. However, a combination of 
impacts is more often encountered within the context of large-scale developments. For example, 
agricultural land use change leads to manifold intensification and a combination of urbanisation and a 
higher density of roads, which causes many impacts such as absolute biotope loss, fragmentation, or 
isolation of populations and indirect loss of biotope qualities by disturbance or pollution.  

Box 5: Threats to biodiversity 

From an analysis throughout Europe based upon questionnaires an inter-subjective ordering and ranking of 
the most important threats to European biodiversity was gained. Very high scores went to agriculture (field 
enlargement, disappearance of field boundaries; use of fertilizers, bio water management, biocides, 
marginalisation, land abandonment and pollution (from various sources). High scores have been given to 
habitat destruction (due to various causes), urbanisation, infrastructure, change in land use, moderate scores 
to tourism, industry and climate change (Cattizone et al., 1998; Understanding Biodiversity; European 
Commission) 

7.2 Land use changes, their trends and underlying driving forces, 
with examples from Russia 

7.2.1 Introduction 

Trends in European land use affecting natural and rural areas, and therefore affecting nature, are 
manifold and complex. These trends will also have an impact on the possibilities of establishing the 
Pan-European Ecological Network. It is considered useful to distinguish between the generic driving 
forces, (i.e.large scale, complex) and strongly generalised trends, driving the more specific changes 
that directly influence ecosystems. They are the same for each region, but impact, intensity and rates 
differ from region to region.  
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7.2.2 Driving forces  

Driving forces in Europe, both within the EU and in Pan- Europe, as often described in literature (e.g. 
Stanners & Bourdeau, 1995; EEA, 1996), are: 

An open market within the EU and world wide trade agreements (GATT, WTO): almost unhampered 
transport at low costs and a continuous rise in production levels based on new technologies and 
capital input means that industrial activities, services and agriculture are rapidly changing. This results 
in accelerated changes in land use that might have opposite impacts in and around urban centres and 
remote areas or mountain areas;  

Polarisation of agricultural land use symbolises either intensification or marginalisation that embodies 
a tendency towards a less viable farming practice, insecurity of continued land use, which manifests 
itself by extensification, or even land abandonment. The latter process can be related to economic, 
social, political or environmental factors in any combination (Baldock et al., 1996). Estimations on 
development in future of agriculture in Europe indicate that sufficient production could be gained on a 
considerably smaller area so the expectation is that these trends will continue (Rabbinge, 1992); 

In former socialist states in Eastern and Central Europe, large state-owned or co-operative farms 
have been privatised. They are replaced by individual farmers with smaller holdings, sometimes 
extensification or even abandonment. In many regions, a reduction in the use of fertilisers or biocides 
and lower production can be seen;  

Urbanisation/industrialisation/increase in mobility: in certain areas, the spread of cities and 
industrialised areas is rapid and increased transport requires extension of motorways, air traffic and 
water transport capacity causing fragmentation of the land and ecosystems; 

Climate change: as has been established by successive reports of the IPPC, climate change has 
already manifested itself and predictions for the future century imply major shifts in both temperature 
and precipitation affecting ecological features directly (by a shift in ecological zones) and indirectly as 
land use will adapt to different conditions. In Europe the colder regions will experience warmer 
conditions, Mediterranean regions will suffer from longer and severe droughts; 

Increase/decrease of population and cultural changes; changes in demography related to age 
distribution: certain areas are witnessing a rather rapid increase of population density, other areas a 
net loss of inhabitants. In other regions, the age distribution of people can cause problems in the long 
term. Partly connected to demographic changes, and interwoven with changes in agriculture or 
urbanisation, is a socio-cultural change among people in their relationship towards traditional land 
use. Two major currents can be recognised: an ongoing alienation towards rural life and, as a 
counter-current, a rediscovery of the living on the land and all its values (the latter is marked by 
increased attention for regional identity as the context for social or personal identity of people). 
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Box 6: Driving forces in Russia 

This box describes and specifies how the general driving forces observed in Europe are relevant for Russia 

An open market within the EU, world wide trade agreements (GATT, WTO) 

The observed trend for the Russian Federation was the decrease in concentration of the main air pollutants in 
industry from 31,801 to 20,274 thousand tons and a decrease in water pollution from 28,018 to 22,414 million 
m3 in 1991 and 1996 respectively (State Committee for Environmental Protection, 1999). 

Polarisation of agricultural land use 

In Russia, the changes could be characterised as an increase of production starting in 1999. Before then there 
was a decrease in production as a result of the economic crisis (1998). Between 1985 and 1998, the area 
occupied by arable lands decreased from 119,120,600 ha to 91,660,100 ha much of which was abandoned. 
As a result, the grain crop in 1981-1985 totalled 104,300 tonnes dropping to 92,000 tonnes in 1986-1990. In 
1998, it was only 47,900 tonnes. In this respect, the scenario is similar to the EU countries where total 
agricultural output will decrease considerably by the year 2010 (Mücher et al., 2001). 

Change from large state-owned or co-operative farms to individual farming with smaller 
holdings 

In Russia, land is still not private and people do not recognise themselves as owners and do not feel that the 
land could be of some value. In terms of nature protection it means that (1) it is now much easier to protect 
natural areas by law than it could be in future and (2) it is difficult to find investments necessary for nature 
management (e.g. to construct ecological corridors). 

Urbanisation/industrialisation/increase in mobility/increase in transport of goods 

A decrease of urbanisation pressure can be noted. The number of housing units decreased twice during the 
period 1985-1998 (from 62,600 square metres to 30,700 square metres) because of the demographic crisis. 

For motorways, an increase in pressure can also be observed. In 1985, the density of motorways was equal to 
21 km per 1000 square metres of the territory, increasing in 1990 to 23 km/1000 sq.m., and in 1998 to 30 
km/1000 sq.m. The increase of infrastructure has led to fragmentation of ecosystems commonly seen in 
urbanised areas (Butovsky et al., 2001). 

Increase/decrease of population; cultural changes 

In the Russian mentality, concerns about environmental quality rank 7th-9th place after, for example, increase 
of criminality, unemployment, economical crisis and corruption. (Martynov, 1999). This means that ideas about 
ecological networks like the Pan-European Ecological Network are not a priority. However, public awareness 
could change in the future. Lack of governmental funding for state reserves (only 51%) could also be 
dangerous for nature conservation as these areas are usually considered as “core” areas for the Pan-
European Ecological Network. The remainder of the funding comes, for example, from local budgets (13-17%) 
and foreign assistance (15%). (Martynov, 1999). 

7.2.3 Changes in land use  

Measuring driving forces 

The above driving forces have to be broken down into more realistic and recognisable land use 
changes, affecting land use values in a more direct manner. These are listed in Box 7. This serves as 
a checklist rather than as an operational list of items that can easily be supplied with concrete 
indicators because themes and items within a certain theme are not systematically covered by 
existing geographical or monitoring data. 

The long lists of land use changes and impacts could be reduced, simplified and aggregated into a set 
of processes that can be recognised as major large-scale trends in certain regions on a European 
level. For example, for the Russian Federation the trends for Extraction of groundwater (E), Measures 
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in water management (F), Recreation/tourism (G), Dumping (I), Hunting/fishing (J) are so far not well 
represented in statistics and further research is needed (see Box 7 Causes of land use change in 
Europe). 

This has led to the distinction of broad categories that have served as guidelines for the CEE 
countries and the case study of the European part of Russia. This outcome can be regarded as 
strictly indicative and there is a need for refinement and improvement in order they be used in an 
operational way. 

7.2.4 Opportunities and threats in Russian Federation 

This Section outlines the opportunities and threats, which can be noted for the Russian Federation; 

• The ecosystems in the central, western and southern parts of European Russia are under strong 
pressure from urbanisation and infrastructure development. After the stagnation of industrial 
production in the nineties, the Russian economy demonstrated the trend for further growth. It is 
possible to expect an increase of infrastructure, urbanisation (and landscape fragmentation) and 
industrial pollution in the future; 

• There are abundant claims for forest and nature restoration/development or leisure facilities 
(especially concerning construction of private houses or “dachas”); 

• Agriculture in Russia is standing-still or even decreasing. Many of the fields are abandoned or used 
for urbanisation and infrastructure purposes;  

• Developments in agriculture will work in the same directions as in Europe: industrial forms of 
agriculture, concentration of intensive forms of agriculture (greenhouses, horticulture) will 
dominate; 

• The ecosystems in the north and north-east of European Russia are not threatened by strong 
urbanisation or infrastructure. These areas could be considered as core areas for the Pan-
European Ecological Network. The main danger, however, could be the lack of sufficient state 
funding for strict nature reserves considered as “core” areas, exploitation of natural resources, 
especially continuous forest cuttings and probably, hunting and fishing in the future. The expected 
land privatisation could be dangerous for the Pan-European Ecological Network functioning as in 
future it would be much more difficult to develop the necessary infrastructure for maintaining 
networks dealing with many private owners. 

In order to minimise the threats and make optimal use of the opportunities, a strategy for the relatively 
unspoilt ecosystems in the northern and north-eastern parts of Russian Federation needs to be 
directed towards an overall preservation of the ecosystems. For the central, southern and western 
parts a more offensive or anticipatory strategy might be necessary as this area could, due to its 
geographical position, very well be subject to major urban developments and fragmentation in the 
coming decades. 
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Box 7: Causes of land use change (Klijn et al., 1999) 

(A) AGRICULTURE 

Intensification and increase of scale (higher input of capital, labour (sometimes) fertilisers, biocides, 
energy, rationalisation of holdings, adapting drainage, field size, road improvements etc.) 

Marginalisation: as a reaction on less favourable conditions a lower level of input of labour, capital, 
energy, fertiliser helps to reduce costs. This may result in a new balance on a more extensive level or a 
further decline in agricultural use, eventually even leading to land abandonment. Related changes are 
the turnover from arable land into grassland and changes into “wasteland” or forest or recreational area, 
depending on the situation. 

Land reclamation: transition of formerly natural areas into farmland (e.g. Wetlands along rivers or 
coasts) 

(B) FORESTRY 

Changes in area due to cutting forest areas (de-forestation); planting of new forests (afforestation) 

Increase due to natural causes (land abandonment of arable land or grazing areas resulting in natural 
shrub- and forest growth) 

Effect of major forest fires. 

(C) URBANISATION; INDUSTRIALISATION 

Loss of biotope/land use by built-up areas, infrastructure etc.; fragmentation  

Unwanted side-effects on ecosystems due to pollution (acidification, emission of nutrients, emission of 
toxic materials) 

(D) EXTENSION OF INFRASTRUCTURE  

Construction of motorways, railroads, waterways, airports 

(E) EXTRACTION OF GROUNDWATER  

Large scale extraction of groundwater leading to the lowering of water tables 

(F) MEASURES IN WATERMANAGEMENT (SURFACE WATERS) 

Regulation in rivers for water discharge, shipping, flood control canalisation (by dykes, sluices) 
Formation of water reservoirs for hydroelectric energy, public water supply damming of river outlets/sea 
entrances 

Measures for coastal defence (dykes or otherwise) 

(G) RECREATION/ TOURISM  

Destination of areas for tourism/recreation: building of second houses; intensive use of natural areas for 
sports etc. 

(H) MINING 

Extraction of raw material by surface mining (coal, iron, gravel, sand, limestone); side effects such as 
lowering of groundwater tables. 

Large scale dumping of residues of mining 

(I) DUMPING OF INDUSTRIAL OR OTHER WASTE  

Large scale dumping of waste from households or industries on land or in water 

(J) HUNTING/FISHING  

Major changes in nature or intensity in hunting and/or fishing affecting land uses 
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7.3 Conclusions and recommendations for further study 

In this chapter, a SWOT approach was explained and briefly tested for land use assessment on a 
European level. The method includes the identification and mapping of ecosystems features, the 
formulation of ecosystem values, an analysis of ongoing or foreseen trends in land use change and 
the assessment of threats and opportunities as well as suggestions for policy making. The 
experiences in this study reveal generally that: 

• The methodology in general is quite promising and effective, but needs refinement in several 
respects; 

• The success of the methodology strongly depends on the availability of reliable, consistent and full-
cover data. This pertains to data on the distribution of ecosystems and land use features according 
to an accepted classification or typology, consistent data on land use changes with sufficient detail 
and overviews on the status of areas related to actual policy and legislation on nature and land use 
protection. 
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8. Discussion and recommendations 

R.H.G.Jongman and A.J.F.M. van Opstal 

This chapter reflects on the considerations related to the work undertaken in this 
project. The scientific uncertainties related to the functioning of corridors are also 
discussed. At the end of this chapter recommendations are made for further research 
and the need for co-operation  

8.1 Methodology and data 

The methods that can be applied in developing ecological networks depend very much on the data 
available. In regional and local planning data availability is achievable in a short time. However, for 
planning ecological networks at a European scale in general data and methodologies are not uniform. 

For designation of Natura 2000, the network that needs to be established in the EU under the Birds 
Directive (1979) and Habitats Directive (1992), a consistent methodology has been developed that 
requires gathering of new data. At present the process of identifying sites in the EU and accession 
countries is still ongoing. Its character and complexity made the Natura 2000 approach inapplicable 
as a methodology on the present scale and with the time available. Also the Natura 2000 
methodology does not consider issues regarding the size of areas for minimum viable populations 
and the need for connectivity between sites. 

The various methodologies designed for national networks have been reviewed in the light of this 
study. The existing differences between the design of these networks are caused by (1) the data used 
(2) the categories distinguished (see Table 15) and (3) the variation of value of species. Therefore, 
the current methodology used in this project has been partly derived from the various methodologies 
used in these networks. The fact that there is not a generally accepted rule to determine the 
importance of a corridor from an international perspective was a particular impediment for the 
translation of the national network designs to an overall indicative map for the region. 

Table 15: Different categories distinguished in the national networks developed 

 International core-
area 

Size criterion International 
corridor 

Restoration area 

Czech Republic - Yes - Yes 
Estonia Yes Yes Yes - 
Hungary - - - Yes 
Latvia - - - - 
Lithuania Yes Yes Yes Yes 
Poland Yes - Yes - 
Slovak Republic Yes - Yes Yes 
Ukraine No No No No 
Moldova - - Yes - 

In this project, land cover analysis played an important role in identifying core areas alongside species 
data, international and national inventories and existing ecological networks. Land cover data are 



90 

available through satellite images that can be interpreted and classified. However, the whole study-
area is not covered by the same system of Earth Observation System (EOS) data. That means that 
from west to east the resolution of the data is different. Moreover, interpretation of habitat types solely 
on these data is not sufficient for nature conservation objectives. The differences between permanent 
pastures and rough grazing pastures on the one hand, and temporary intensively used grasslands on 
the other hand cannot be shown. Distinguishing between commercial forest and protected forests is 
also not feasible. Scrub vegetation might be part of the agricultural system in one region and be 
natural in another. Further precision in methodology requires more integration of field research and 
EOS data. 

Land cover data, interpreted into habitat data have resulted in a habitat map. The map presenting the 
habitats is a generalisation, representing a major habitat complex at a site or in a particular square 
kilometre. Actual distribution of habitats is much more diverse. The dominant habitat usually contains 
minor patches of smaller habitats. The internal diversity of large habitats could be indirectly estimated 
by the number of different habitats per unit area and/or by the density of borderlines of habitat or land 
cover classes. High diversity of larger spatial categories usually coincides with higher diversity of 
smaller spatial units. Density of watercourses and coastlines is another estimate of smaller biotope 
diversity not evident from small or medium-scale land cover maps. Also, regions of complex terrain 
topography usually contain smaller biotopes as could be seen from the land cover maps with more of 
these than in plain regions. Therefore, density of contour lines indicating topography or another 
characteristic of terrain complexity can be used for estimating biotope diversity at a large scale 
(Remm et al., in press). 

The use of land cover data as a prime information source results in areas with large coverage of 
natural vegetation appearing to be coherent natural systems. In north-eastern Russia all territory 
looks coherent and connectivity does exist. However, forestry practices can also have a disruptive 
impact on habitat quality and connectivity, but this is not shown in land cover maps. Land use – 
agriculture, urbanisation transport routes, forestry – is more intensive in the western areas of the map. 
Land cover patterns change and ecosystems become more fragmented. In this situation planned 
ecological linkages in all forms and for many species become important. This is still a poorly 
documented field of science as shown in Section 4.5, therefore more simple methods have been 
applied. 

For analysing the connectivity a simple method of buffering core areas has been chosen. Species 
have been analysed and these data have been used to check the potential role of areas for dispersal 
and migration (Kmet’ová et al., 2002). 

In the analysis of bird data for the detection of connectivity and potential corridors it has been noted 
that consistency is a major problem. Only a small number of the species selected seem to journey 
along relatively narrow migration routes (e.g. geese, swans and crane). The majority of these birds, if 
not all, use stepping stones on their journey. In addition, the number, position and quality of stepping 
stone habitats seem to be critical and variable between species according to their habitat 
requirements and flight capabilities (Hindmarch & Kirby, 2000). Whether the network of existing 
stepping stones (size of stepping stones and distance in between) is sufficient to realise successful 
migration (at population-level) is difficult to analyse because of the present limited research results. 
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For mammals the problems are more severe. Research on dispersal of mammals is hard to carry out 
and requires time, money and perseverance. This means that problems of scarcity of data, especially 
for Russia, Belarus and Moldova were faced. There are only a few species that disperse and some, 
such as bats, are at this moment too difficult to track systematically during dispersal or migration 
(Table 16) 

Table 16: Data insufficiency and scarcity on distribution and dispersal of the selected mammals stated by 
countries where species occur (Kmet’ová et al., 2002) 

Country  
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Desmana 
moschata +         + +  

Myotis 
dasycneme ? + + + +  + ? ? + + + 

Barbastella 
barbastellus ? ? ? ? ? ? ? ? ? ? ?  

Nyctalus 
noctula ? ? ? ? ? ? ? ? ? ? ? ? 

Dryomis 
nitendula + + + + + + + + + + +  

Castor fiber + + + + + ? + ? + + + + 

Pteromys 
volans ?   ?      ?  ? 

Marmota 
marmota        ? ?    

Mustela 
eversmanii + + +   + + + + ? +  

Mustela 
lutreola +    + + + +  + +  

Lutra lutra + + + + +  + + + + + + 

Lynx lynx + + + + + ? + + + + + + 

Canis lupus + + + + + ? + + + + + ? 

Ursus 
arctos ? + + + + ? + + + + + + 

Halichoerus 
grypus    + +     +  + 

Bison 
bonasus +      +  +  +  

Legend: 
+ data available on current distribution and population numbers 
? lack of data on either distribution or numbers of the species or, the distribution or population numbers have not been studied 
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Although rivers have been considered as very important for connectivity, it is hard to find data on the 
corridor function of rivers. Even distribution data of fish are scarce, with a general lack of data for fish 
species in all countries concerned. It was therefore only possible to look at the occurrence of the fish. 
Due to the encountered problems various articles and literature sources have been used which 
mentioned fish occurrence despite the topic of the investigation being rather different. The obtained 
data for the project were often rather old and therefore it was necessary to create a criterion to divide 
data into present and past occurrence. It was rather difficult to make use of some information due to 
lack of scientific approach, lack of preciseness and difficulties with converting units into concrete 
information on the fish present in concerned rivers. 

8.2 Land use changes and ecological networks 

The concept of an ecological network has been developed in reaction to land use changes. The 
cultivated area of Europe has shown considerable fluctuations. Land is used more intensively or (in 
other areas) it has been abandoned. Forests are removed in one part of the world and forests of 
exotic species are planted elsewhere. Through changes in agriculture and forestry practices, 
landscapes have suffered rapid and often irreversible changes. (Fry and Gustavsson, 1996). 

The development of ecological networks in Europe is a logical answer to the rapid land use changes 
and a logical step in the history of nature conservation. The increased understanding of the 
functioning of ecosystems and populations on the one hand and the strong changes in the structure of 
the European landscape on the other hand, made scientists, policy makers and planners aware that 
traditional nature conservation through site protection could not be sustained in the long term. 
Connectivity and coherence between nature conservation sites is needed to allow populations of 
several species to survive. Ecological networks provide an answer to this situation. They are the result 
of merging traditional and new nature conservation ideas based on recent scientific knowledge. 

However, it must be stated that our knowledge about ecological processes on this scale and their 
relation with human induced changes is still poorly developed. Ecological knowledge is traditionally 
based on research on species in natural conditions. Theories such as island biogeography and the 
meta-population concept are relatively recent and form a small part of ecological research. In ecology, 
geography, river hydrology and land use sciences, which are important supporting fields for the 
development and the planning of ecological networks, the concept of landscape and landscape 
processes has not been very extensively explored. This means that co-operative research is only 
slowly developing. The theory and the concepts needed are being developed by trial and error in the 
day-to-day practice. The fields that are needed for planning ecological networks are interdisciplinary; 
landscape ecology, geography and land use science are all needed. 

Several authors have found that there is a good reason to be cautious about any claim that the spatial 
configuration of remaining habitat can compensate for the overall loss of habitat (Harrison and Bruna 
1999; Harrison and Fahrig, 1995; McIntyre & Wiens, 1999; McIntyre & Wiens, 2000; Trcinski et al., 
1999). According to these authors the primary focus of conservationists should be on preventing a 
decrease in area of natural or semi-natural habitats, like forest, natural grasslands and wetlands. 
Careful restoration of spatial patterns cannot compensate for the loss of habitat area. Connectivity is 
needed for many species and where competition does exist between man and nature priorities must 
be set. Beier and Noss (1998) concluded, “the evidence from well-designed studies suggests that 
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corridors are valuable conservation tools. Those who would destroy the last remnants of natural 
connectivity should bear the burden of proving that corridor destruction will not harm target 
populations.” This is also stated in other words in the “Precautionary Principle” contained in the Rio 
Declaration on Environment and Development. 

8.3 Planning ecological corridors 

Bennett (1999) points to a common confusion between connectivity and corridors, noting that 
connectivity can be achieved in some landscapes without “corridors” per se. Others define this 
distinction as functional versus actual connectivity (van Langevelde, 1999). In this project, functional 
connectivity has been used as a guiding principle. It also means that migration routes for birds are not 
visible as such on the map. 

The time scale needed to scientifically test the effectiveness of habitat corridors in large landscapes is 
decades or centuries. In the time that would elapse during such a study, most landscapes would have 
changed fundamentally in terms of structure and function. This “moving target” for research creates a 
fundamental dilemma for landscape planning. How can plans be made to address contemporary 
concerns and short-term goals with incomplete or imperfect knowledge? According to Ahern (2002) 
the concept of adaptive planning/management offers a conceptual solution to this dilemma. It is a 
flexible scientific framework for re-conceiving landscape plans, or management actions, as 
experiments, which may, over time, yield new knowledge regarding the effectiveness of the plan or 
action. The adaptive approach is well suited to testing the effectiveness of corridors in varying 
landscapes contexts and for differing purposes (Peck 1998). 

According to Ahern (2002) there are three arguments for developing connectivity through the planning 
of ecological corridors: 

• The co-occurrence of resources in corridors. Ecological corridors and greenways are a linked, or 
spatially-integrated network of lands that are owned or managed for public uses including 
biodiversity, scenic quality, recreation, and agriculture. He concludes that if the hypothesis is valid, 
ecological corridors and greenways offer three strategic advantages, spatial efficiency, political 
support and connectivity. 

• The inherent ecological benefits of connectivity. The viability of certain landscape processes is 
dependent on connectivity (the movement of wildlife species and populations, the flow of water, the 
flux of nutrients, and human movement). Given this definition, it is argued here that providing or 
maintaining connectivity in a landscape supports particular processes and functions that may not 
otherwise occur. Connectivity must be understood in terms of the process or function that it is 
intended to support (Council of Europe, 2000; Van Langevelde, 1999). 

• The presumption of compatibility. Ecological networks are viable because they provide multiple 
functions within a specific and often limited spatial area, these functions can be planned, designed 
and managed to exist compatibly or synergistically.  

In this report, at the level of the Pan-European Ecological Network in CEE, the second argument is 
the driving force for planning ecological corridors. On the level of regional and local networks the 
other two arguments are valid as well. 
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8.4 Further research 

The ‘Indicative Map of PEEN for CEE’ is based on habitat- and species data and internationally 
designated/acknowledged areas. However, as has been stated, even for the selected species, data-
availability appears to be very restricted. In conclusion, further research on the distribution and other 
aspects of these and other species is necessary. A means for this might be the realisation of detailed, 
GIS-based national inventories of threatened species and habitats. 

Besides the project species, there are hundreds of species occurring in this area that are threatened 
in CEE or that are characteristic for particular bio-regions. The countries in central and eastern 
Europe have a specific contribution to Europe’s biodiversity because many species only occur in this 
region. The same is valid for specific habitats: large-scale ecosystems in an undisturbed state, such 
as in the tundra in north-east Russia, exist nowhere else in western Europe. In order to gain insight 
into the international status of these species and habitats and their need for protection it is necessary 
to determine their international importance. A good example of such activity is the Planta Europa 
initiative aiming at a European Red List of higher plants. Activities like this should be carried out for 
other taxonomic groups and habitats. Important examples of taxonomic groups for which such Red 
Lists are lacking are fish, bryophytes, lichens and mushrooms. 

In a later phase the habitat-requirements as well as information on migration and dispersal of the 
identified, so called, target species should be elaborated and related to identified threats (e.g. 
intensification of agricultural use, water-table lowering or abandonment). The results of these studies 
should make it possible to develop sound nature conservation strategies for coherent groups of 
threatened species with the same network requirements. 

The identification of important areas for priority species such as the Important Bird Areas and the 
Prime Butterfly Areas, is important for the identification of core-areas of the Pan-European Ecological 
Network. It is necessary that these inventories are extended (for butterflies) or realised (for 
amphibians and reptiles, for higher plants and for other plant groups, for fish, and for mammals). 

In this report European migration corridors, especially for birds and fish, have been targeted. Further 
research on the functions of this corridor type is necessary (e.g. biotic and abiotic requirements, 
management, dimensions and specific needs of specific species (or groups)). For example in stepping 
stone corridors, scale, dimension and distance of stepping stones need to be studied, per species 
group or even per species. 

For smaller animals that do not migrate or that have a slow dispersal capacity, there are even more 
gaps in our knowledge. Up-scaling of meta-population studies to areas on a European scale, 
application to other taxonomic groups and generalisation of results is necessary in order to develop 
nature-conservation strategies and planning principles for European ecological networks. 

The lack of detailed information (with full coverage of the EU and accession countries) on the 
distribution of habitats, as defined in the EU Habitats Directive and the Bern Emerald Network, is a 
major factors that hampers spatial analysis assessing the connectivity in Europe. Efforts need to be 
undertaken to improve the availability and quality of spatial data on habitats of European importance.  

The applied method for enlargement of core-areas, based on a selected group of species, appeared 
to be fruitful and needs further extension: application on other species groups and field-validation. 
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In order to realise a wise use and a sound management of ecological networks and their elements, 
further deepening of the scientific backgrounds and of the practical implications of the priority habitats 
is necessary. Firstly, the relationship between the existing habitats as defined by law, and the current 
scientific vegetation classifications needs to be elaborated. Secondly, other ecological aspects and 
necessary management need to be studied.  

8.5 Co-operation and communication 

In order to realise the projects, mentioned above, capacity building and co-operation is essential.  

Co-operation between experts, both officials and NGO’s is necessary to realise an efficient system of 
data gathering, data-storage and use of results like inventories and habitat-requirements and network-
requirements. Communication of knowledge on target species, priority habitats, and ecological 
networks is urgent. This communication should include scientific aspects, but also planning-strategies 
and management-aspects. Trans-border studies on core-areas and corridors will also be a very fruitful 
way for strengthening co-operation and exchange of insights. 
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ANNEX 1 

Addresses of data providers 

PELCOM Landcover data Alterra 
P.O. Box 47 
6700 AA Wageningen 
The Netherlands 

Important Bird Areas BirdLife International  
European Division Office 
P.O. Box 127 
6700 AC Wageningen 
The Netherlands 

CORINE Landcover data European Environmental Agency  
Kongens Nytorv 6 
1050 Copenhagen K 
Denmark 

Corine Biotopes data Russia Russian Academy of Sciences-Karelian  
Research Centre 
St. Petersburg State University 
Finnish Environmental Institute 
Contact address: 
Finnish Environmental Institute 
Nature Information Unit 
Kesäkatu 6 
FIN-00251 Helsinki 
Finland 

CORINE Biotopes data CEE  
(excluding Russia) 

Phare Topic Centre-Slovak Academy of  
Sciences/ 
Institute of Landscape Ecology of the Slovac 
Academy of Sciences  
Stefanikova 3, POB 254 - 814 99  
Bratislava, Slovak Republic 

Primary Butterfly Areas International Butterfly Foundation 
PO Box 506 
6700 AM Wageningen 

Species distribution data Poland Institute of Nature Conservation-Polish  
Academy of Sciences 
Al. A.Mickiewicza 33 
31-120 Cracow 
Poland 

Species distribution data Belarus Institute of Zoology, National Academy of  
Sciences  
Akademichnaya str. 27 
220072 Minsk  
Belarus 
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Species distribution data Lithuania Dr. L. Balciauskas  
Institute of Ecology 
Akademijos 2, 2600 Vilnius 
Lithuania 

Species distribution data Moldova Dr. A. Teleuta  
Ministry of Environment and 
Territorial Development 
Biodiversity Office Moldova 
9 Cosmonautilor Str. 
MD-2005 Chisinau 

Species distribution data Western Ukraine Dr. L. Tasenkevich,  
State Museum of Natural History  
National Academy of Sciences of Ukraine 
79 000 Lviv-centre, P.O.Box 166 

Data old growth Taiga forests Taiga Rescue Network  
Box 116, Ajtte 
S-962 23 Jokkmokk 
Sweden 

Data on protected areas UNEP-World Conservation and Monitoring 
Centre  
219 Huntingdon road 
CB3 ODL Cambridge 
United Kingdom 

Data on peatland distribution Wetlands International 
P.O. Box 7002 
6700 CA Wageningen 
The Netherlands 
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Annex 2 

Data sources available for the project 

Description Format Scale Coverage Dataholder 

Species  grid 10* 10 (km) Lithuania, 
Poland, 
Belarus, 
Eastern 
Ukraine, 
Moldova 

Various1 

Peatlands Polygon 1:100.000-
1:1000.000 

CEE-region Wetlands 
International 

Coastal 
systems of 
Europe 

Polygon  West and 
Central 
Europe 

EUCC 

Habitats 

Boreal 
forests 

Polygon  Taiga in 
Russia 

Taiga 
Rescue 
Network 

Corine 
landcover 

Grid 250 EEA 
countries  

EEA 

PELCOM Grid 1 km Russia (not 
entirely to 
Ural) 

Various2 

Landcover 

IGBP Global 
land cover 

Grid 1 km Global IGBP-DIS 

GTOPO30 
Digital 
elevation 

 Grid 30 Arcs 
(1~km) 

World wide USGS 

Primary 
data 
sources 

Soil  Polygon 1: 5 M World wide FAO 

CORINE Biotopes Polygon - Accesion 
countries, 
Pskov, 
Karelia & St. 
Petersburg 
oblast 

EEA 

PEEN habitat classification Grid 1 km Project area Alterra/ 
University of 
Tartu 

International designated sites Point 
Polygon 

- Project area WCMC 

Nationally designated sites 
IUCN categorie I a & II 

Point 
Polygon 

- Project area WCMC 

Dmeer Polygon  Europe till 
Ural 
mountains 

EEA 

IBA data Point  CEE-region BirdLife 
International 

Secondary 
data 
sources 

PBA data Point  CEE-region Butterfly 
Foundation 

 



106 

Annex 3 

Description of data sources (land cover, topographical data bases, 
Fao soil map) 

1. Land Cover 

1.1 CORINE Land cover 

The CORINE (Co-ordination of Information on the Environment) programme was initiated by the EU in 
1985. A number of databases are being created with the aim to give information on the status and 
changes of the environment. One of these databases is the CORINE land cover database (figure 1).  

The land cover information is derived from high-resolution satellite data by computer assisted visual 
interpretation, in combination with ancillary information. The final CORINE land cover database 
consists of a geographical database describing vegetation and land use in 44 classes, grouped in a 
three level nomenclature (see Appendix C) in order to cover the entire land cover spectrum of Europe. 
The minimum-mapping element is 25 hectares. For line elements, the minimum width is 100 meters. 
The scale of the land cover database is 1 : 100,000.  

Figure 1: Extent of the CORINE land cover database (source EEA). 
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Table 1: Nomenclature of the CORINE land cover database (CEC, 1991) 

Level 1 Level 2 Level 3 
1. 1.1 1.1.1 continuous urban fabric 
  

Urban fabric 
1.1.2 discontinuous urban fabric 

 1.2 1.2.1 industrial and commercial units 
  1.2.2 road and rail networks and associated land 
  1.2.3 port areas 
  

Industrial, commercial and 
transport units 

1.2.4 airports 
 1.3 1.3.1 mineral extraction sites 
  1.3.2 dump sites 
  

Mine, dump and 
construction sites 

1.3.3 construction sites 
 1.4 1.4.1 green urban areas 
 

Artificial surfaces 

 
Artificial non-agricultural 
vegetated areas 1.4.2 port and leisure facilities 

2. 2.1 2.1.1 non-irrigated arable land 
  2.1.2 permanently irrigated land 
  

Arable land 

2.1.3 rice fields 
 2.2 2.2.1 vineyards 
  2.2.2 fruit trees and berry plantation 
  

Permanent crops 

2.2.3 olive groves 
 2.3 Pastures 2.3.1 pastures 
 2.4 2.4.1 annual cops associated with permanent 

crops 
  2.4.2 complex cultivation patterns 
  2.4.3 land principally occupied by agriculture 

with significant natural vegetation 
 

Agricultural areas 

 

Heterogeneous agricultural 
areas 

2.4.4 agro-forestry areas 
3. 3.1 3.1.1 broad-leaved forest 
  3.1.2 coniferous forest 
  

Forest 

3.1.3 mixed forest 
 3.2 3.2.1 natural grasslands 
  3.2.2 moors and heath lands 
  3.2.3 sclerophyllous vegetation 
  

Shrub and/or herbaceous 
Vegetation associations 

3.2.4 transitional woodland-scrub 
 3.3 3.3.1 beaches, sand, dunes 
  3.3.2 bare rocks 
  3.3.3 sparsely vegetated areas 
  3.3.4 burnt areas 
 

Forests and semi-
natural Areas 

 

Open spaces with little or 
no vegetation 

3.3.5 glaciers and perpetual snow 
4. Wetlands 4.1 Inland wetlands 4.1.1 inland marshes 
    4.1.2 peat bogs 
  4.2 4.2.1 salt marshes 
   4.2.2 saline’s 
   

Coastal wetlands 

4.2.3 intertidal flats 
5. 5.1 5.1.1 water courses 
  

Inland waters 
5.1.2 water bodies 

 5.2 5.2.1 coastal lagoons 
  5.2.2 estuaries 
 

Water bodies 

 

Marine waters 

5.2.3 sea and ocean 
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1.2 PELCOM Pan-European 1km land cover database 

The PELCOM database contains 16 classes with a total surface of 17,603,669 km2 (Table 2). Note 
that the land cover classes urban areas, wetlands and water bodies have been derived from ancillary 
data sources. 

Table 2: Land cover statistics of the 1km PELCOM land cover database 

Nr Class name Code Histogram Area (ha) 

1 Coniferous forest 11 1227641 148545000 

2 Deciduous forest 12 677966 82033900 

3 Mixed forest 13 424346 51345900 

4 Grassland 20 1057669 127978000 

5 Rain fed arable land 31 2554791 309130000 

6 Irrigated arable land 32 58405 7067000 

7 Permanent crops 40 96657 11695500 

8 Shrub land 50 401720 48608100 

9 Barren land 60 134374 16259300 

10 Permanent Ice & Snow 70 72589 8783270 

11 Wetlands 80 282684 34204800 

12 Inland waters 91 190171 23010700 

13 Sea 92 7081737 856890000 

14 Urban areas 100 104335 12624500 

15 Data gaps 110 2550 308550 

16 Out of scope 111 180852 21883100 

Figure 2 The PELCOM database: a 1km pan-European land cover database (Mücher et al., 2001) 
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For validating the PELCOM land cover database high-resolution satellite images have been used. For 
validation ideas have been followed from the IGBP-DIS global land cover database validation (IGBP-
DIS, 1996). It was decided to limit the validation to the confidence site mapping due to the amount of 
work. IGBP-DIS provided 30 Landsat-TM images for Europe. In addition, 10 high resolution satellite 
images were provided by PELCOM partners. This resulted in 40 high-resolution satellite images 
distributed over pan-Europe that had to be interpreted. Visual interpretations of the high-resolution 
satellite images were done independently of the PELCOM land cover database, but use of ancillary 
data was allowed (topographic maps, national land cover databases). In the ideal situation one 
identifies on each TM image polygons with a homogenous land cover for each PELCOM class. The 
polygons should be large enough meaning polygons of at least 4 km2. Each polygon got a label 
(code) according to the PELCOM classification scheme. Before using the confidence sites for 
validating the PELCOM database, the coverage’s had to be converted from polygon to raster format. 
Next, there was an aggregation process (from the 25 meter spatial resolution of the Landsat-TM data 
to a spatial resolution of 1100 meters of the PELCOM land cover database). For this purpose, a 
majority rule was used with an 80% threshold. So, only those 1100 meter pixels (PELCOM pixels) 
were accepted for validation that were covered for more than 80% with interpreted 25 meter pixels 
(Landsat-TM) of one specific class. This resulted in a total area of (interpreted) confidence sites of 
7700 km2. As can be seen in Figure 3 not all PELCOM classes are equally represented within the 
confidence sites. Moreover, for permanent crops no confidence sites were identified within the 
available images. Land cover classes such as arable land and coniferous forest are more common in 
Europe, less fragmented and easier to interpret than classes such as permanent crops and wetlands 
and this is reflected in the interpreted confidence sites. Of course, this distribution affects the validation 
results. From the contingency table, Figure 4 has been derived showing the accuracies and reliabilities 
of the various land cover classes.  

The total average accuracy was 69.2%, which can be considered as a good result considering the 
mixed pixel and geo-referencing problems of AVHRR data. The mixed pixel problem is especially 
present in heterogeneous areas such as the Mediterranean region. Accurate geo-referencing is a 
general problem of AVHRR data that reduces the apparent spatial resolution when multi-temporal 
series of AVHRR data are being used. Major classes such as arable land and coniferous forest still 
have a high reliability and accuracy of around 80%, while small and fragmented classes such as shrub 
land and wetlands have a very low accuracy and reliability. Exceptions are barren land and permanent 
ice and snow. These validation results show in general the same trends as in those cases that the 
PELCOM database was validated using CORINE land cover database and statistical data.  
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Figure 4: Validation results for the 1km PELCOM land cover database using the confidence sites of 

40 high-resolution satellite images distributed over Europe. 

IGBP-DIS global 1km land cover data set 

IGBP-DIS began a project in 1992 to produce a global land cover data set at a spatial resolution of 1-
km, derived from the Advanced Very High Resolution Radiometer (AVHRR) onboard the US National 
Oceanic and Atmospheric Administration’s (NOAA) polar-orbiting satellite series (Loveland and 
Belward 1997). The methodology is based on unsupervised clustering of monthly NDVI maximum 
value composites (MVC's) on a continental basis. The MVC’s covers an 18 month period from April 
1992 to September 1993 (Townshend 1992). Clusters are labelled by expert knowledge. A major 
limitation of the approach is that it is implemented on a continental basis without any stratification. 
Therefore, the result is more closely related to agro-ecological zones, i.e. zones of similar phenology, 
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than to the different land cover types existing in each agro-climatic zone. The European landscape is 
heterogeneous and fragmented and requires a stratified approach. As a result, the IGBP global land 
cover database called ‘DISCover’ does not reveal much spatial variety in land cover for Europe. 

Moreover, experiences indicate that the clustering technique does not identify forests satisfactorily 
(Champeaux et al. 1998 a). An additional limitation is that the 1-km database according to the 
DISCover legend contains complex classes, e.g. cropland/natural vegetation mosaics, which are 
difficult to apply in environmental studies. In the DISCover, data set about 27 per cent of the pan-
European land surface is covered by this land cover class. However, it must be stressed that the 
project is unique and enormous effort had to be invested in order to establish an up-to-date global land 
cover database at a 1-km resolution in a consistent manner. Application of the database in 
environmental and climate studies for pan-Europe may be limited. 

Figure 5: IGBP-DIS global land cover database (Loveland & Belward, 1997) 
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Table 3: IGBP land cover legend and acreages for CEE (Loveland & Belward, 1997) 

Code Class name Area (km2) 

1 Evergreen needle leaf forest 1312407 

2 Evergreen broadleaf forest  0 

3 Deciduous needle leaf forest 9201 

4 Deciduous broadleaf forest  69993 

5 Mixed forests  272232 

6 Closed shrub lands  50155 

7 Open shrub lands  241805 

8 Woody savannas  18716 

9 Savannas  67881 

10 Grasslands  190006 

11 Permanent wetlands  42167 

12 Croplands  1970605 

13 Urban and built-up  54838 

14 Cropland/natural vegetation mosaic 1616604 

15 Snow and ice 0 

16 Barren or sparsely vegetated 6662 

17 Water bodies 178364 

ESA digital forest map of Europe 

The ESA Digital Forest Map (DFM) was prepared by the European Space Agency (ESA, 1992), as a 
contribution to the World Forest Watch project of the International Space Year 1992. Classification 
accuracy was evaluated by comparing AVHRR classification results with Landsat MSS. Overall accuracy 
was found to be 82.5% with an average surface area accuracy of 93.8% (Häusler et al., 1993). The 
classified images were vectorized and compiled into a single dataset. The legend contains the class’s 
forest, non-forest, water and data-gap. The maximum feasible scale is 1 : 2,000,000 (GAF, 1993). 

Figure 6: ESA digital forest map of Europe 
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2 Topographic databases  

2.1 Digital Chart of the World (DCW) 

The Digital Chart of the World (DCW) is a comprehensive 1 : 1,000,000 scale vector base map of the 
world. It consists of 17 thematic and topographic layers (see Table 4) with 31 feature classes of 
cartographic, attribute and textual data. Figure 7 shows the DCW for some selected themes over 
Europe. 

Table 4: Thematic layers of the Digital Chart of the World. 

Thematic Layer  Description Thematic Layer  

1. Aeronautical Information  10. Land Cover  

2. Cultural  11. Ocean Features  

3. Landmarks  12. Physiography  

4. Data Quality  13. Political  

5. Drainage  14. Populated Places  

6. Supplemental Drainage  15. Railroads  

7. Utilities  16. Roads  

8. Vegetation  17. Transportation Structures 

9. Supplemental Hypsography    

The DCW was digitised under contract of the US Defense Mapping Agency (DMA) from their 
Operational Navigation Chart series in the Vector Product Format. The layers include, among other 
items, political boundaries, coastlines, cities, transportation networks, hydrography, land cover and 
hypsography. All are at 90% confidence as defined by the DMA. 

Figure 7: Selection of some themes (countries and urban areas) from the Digital Chart of the World 
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2.2 Bartholomew Euromaps 

Bartholomew Euromaps on CD-ROM contains virtually the entire vector data set that is used 
to produce printed maps such as road atlases at scales of about 1 : 1,000,000 (see 
appendix D). The data set is continually updated. It is appropriate for viewing on a computer 
screen at scales of up to about 1 : 250,000. The data set generally extends from 13°W 
(Atlantic Ocean) to 47°E (Caspian Sea) and from 35°N (Mediterranean) to 72°N (Barents 
Sea). Iceland, Madeira, the Canarian Islands and the Azores are also included. Towards the 
south-eastern corner, especially beyond the Black Sea, some features are incomplete. The 
objects in the vector data set include attributes, such as town names and natures of tourist 
sites. Indexed names for more than 77,000 towns, 3,000 mountain peaks and passes, 60 
countries and 730 administrative divisions are included. The various features are organised 
into about 40 individual layers. More detail is revealed progressively when zooming in (see 
also Figure 8). The theme Adm_Area contains detailed boundaries of administrative 
divisions within countries, wherever their names are available. In Ireland, for example, these 
divisions are counties, and in Scotland and Wales, they are unitary local authorities. The 
divisions do not necessarily represent the same administrative level throughout Europe. 
Within this layer, each division is a single region, covering the entire land area up to the 
coast, and including offshore islands. This may not necessarily correspond to the boundary 
lines shown in separate layers, which in some cases extend offshore. This layer is suitable 
for thematic mapping by administrative division. 

Figure 8: Detail of Bartholomew Euromaps with some selected themes 
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Table 5: Content of Bartholomew Euromaps 

Layer name Description 

Town Sml Population under 10,000 with name and whether or not a capital 

Town Med Population 10,000 - 100,000 with name and whether or not a capital 

Town Lge Population 100,000 - 2,000,000 with name and whether or not a capital 

Town Xlg Population over 2,000,000 with name and whether or not a capital 

Tourist  Places of interest, information centres, golf courses, waterfalls, etc. 

Mountain Summits, volcanoes and mountain passes, with name & height where known 

Airport International airports and local airports 

Junction Junctions and toll booths on motorways and main roads, border crossings 

Intl Bdy International boundary lines (repeat, as thin black lines) 

Major Bdy Major internal boundary lines (repeat, as thin black lines) 

Minor Bdy Minor internal boundary lines (repeat, as thin black lines) 

Ferry Ferry routes 

Motorway Toll and other motorways (broken lines - under construction) 

Dual Carr Dual carriageway major roads (broken lines - under construction) 

Main Road Single carriageway major roads (broken lines - under construction) 

Minor Rd Single carriageway minor roads (broken lines - under construction) 

Railway Railway lines, public and private (broken lines - through tunnel) 

Graticul Regular lines at intervals of 10° longitude and 5° latitude 

Misc Line Dams, flood dykes, glacier form lines, linguistic boundaries, pipelines, etc 

Coast Coast line 

River Sml Small rivers (broken lines - impermanent) 

River Med Medium rivers (broken lines - impermanent) 

River Lge Large rivers (broken lines - impermanent) 

Canal Canals (broken lines - through tunnel) 

Intl Bdy International boundary lines, as conventional thick coloured lines 

Major Bdy Major internal boundary lines, as conventional thick coloured lines 

Minor Bdy Minor internal boundary lines, as conventional thick coloured lines 

Gazeteer Gazetteer of cities and towns, including population where known 

*Woodland Woodland (British Isles only) 

*Reserve Reserves 

*For Park Forest parks 

*Reg Park Regional parks 

*Nat Park National parks 

*Lake Sml Small lakes 

*Lake Med Medium lakes 

*Lake Lge Large lakes 

*Adm Area Polygons for each admin division (e.g. county/unitary authority in UK) 

*Built Up Built-up urban areas 

*Misc Watr Lagoons, sea lochs, marshes, dry salt lakes, glaciers and ice caps 

*Sand Sand banks, sandy beaches and desert areas 

*Contour Hypsometric tints, indicating height of land above or below sea level 
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2.3 Digital Elevation Model 

GTOPO30 is a global digital elevation model (DEM) resulting from a collaborative effort led by the 
USGS EROS Data Centre. The DEM is based on data from 8 different sources of elevation 
information, including vector and raster data sets. The data of the European continent originates 
almost completely from the Digital Chart of the World. Elevations are regularly spaced at 30-arc 
seconds (approximately 1 kilometre). Figure 9 shows a detail of the global elevation model USGS 
GTOPO30 for Europe. 

Figure 9: Detail of the global USGS GTOPO30 Digital Elevation Model for Europe 

3 FAO soil map of the world 

The FAO-UNESCO Soil Map of the world was published between 1974 and 1978 at 1 : 5,000,000 
scale (FAO, 1991). The legend comprises an estimated 1650 different map units, which consist of soil 
units or associations of soil units. The soil units (106 from Af to Zt) are grouped in 26 major soil 
groupings. Additionally, soil texture is recognised and digitised with several characteristic classes of 
relative clay, silt and sand proportions. The dataset is available in the Arc/Info vector format. A 
template layer containing topographic information (coastlines, islands, lakes, glaciers, double lined 
rivers and outer sheet boundaries) was prepared and digitised for each map sheet. 

The legend of the soil map of the World (FAO, 1974) comprises an estimated 1650 different map units, 
which consist of soil units or associations of soil units. When a map unit is not homogeneous, it is 
composed of a dominant soil and component soils. The latter are: associated soils, covering at least 
20 % of the area; and inclusions, important soils which cover less than 20 % of the area. The list of 
components for each mapping unit is found on the back of the maps. The relative distribution of 
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dominant and component soils is given by the Composition Rules in the following page (Table 6, 'No.' 
stands for number of soil units) (FAO, 1978). 

The term "mapping unit" should not be confused with the ARC/INFO parameter "MAP UNIT" which 
refers to the unit of length on the digitised maps: meters, inches or degree decimals. 

SOIL UNITS: The legend of the soil map of the world (1974) comprises 106 soil units (from Af to Zt), 
grouped in 26 major soil groupings. An alphabetical list of soil unit symbols and their names is given in 
Annex I. 

Table 6: The relative distribution of dominant and component soils is given by the Composition Rules 
(FAO, 1991) 

Dominant Soil Associated Soil(s) Soil Inclusion(s) 

% of Area No. % of Area No. % of Area 

100 0 0 0 0 

90 0 0 1 10 

80 0 0 2 10 + 10 

70 0 0 3 10 + 10 + 10 

70 1 30 0 0 

60 1 30 1 10 

60 2 20 + 20 0 0 

50 2 20 + 20 1 10 

50 1 30 2 10 + 10 

50 1 30 4 5 + 5 + 5 + 5 

40 2 20 + 20 4 5 + 5 + 5 + 5 

40 1 30 1 10 

40 2 20 + 20 2 10 + 10 

30 3 20 + 20 + 20 1 10 

30 2 20 + 20 3 10 + 10 + 10 

30 3 20 + 20 + 20 2 5 + 5 

25 3 20 + 20 + 20 3 5 + 5 + 5 

24 3 20 + 20 + 20 4 4 + 4 + 4 + 4 

PHASES: Phases are subdivisions of soil units based on characteristics which are significant to the 
use or the management of land but which are not diagnostic for the separation of soil units 
themselves. Phases are used, for example, where indurated 

layers or hard rock occur at shallow depth. 

The phases are: stony, lithic, petric, petrocalcic, petrogypsic, petroferric, phreatic, fragipan, duripan, 
saline, sodic and cerrado. These are shown on the maps as overprints. When the phase is present in 
the mapping unit symbol, it applies to the dominant soil in the mapping unit, all associated soils and 
inclusions being considered unaffected. 

MISCELLANEOUS LAND UNITS: These are areas of "non-soil" such as dunes or shifting sands, salt 
flats, and rock debris or desert detritus. These are shown on the maps as overprints. 
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TEXTURE: Textural classes reflect the relative proportions of clay (fraction less than 2 microns), silt (2 
- 50 microns) and sand (50 - 200 microns) in the soil. 

Three textural classes are recognized: 

• coarse (1): sands, loamy sands and sandy loams with less than 18 percent clay and 
more than 65 percent sand; 

• medium (2): sandy loams, loams, sandy clay loams, silt loams, silt, silty clay loams and 
clay loams with less than 35 percent clay and less than 65 percent sand; the sand 
fraction may be as high as 82 percent if a minimum of 18 percent clay is present; and  

• fine (3): clay, silty clays, sandy clays, clay loams, with more than 35 percent clay. 

The textural class given in the mapping unit refers to the upper 30 cm of the dominant soil. Where two 
or three texture classes are indicated, each is taken to apply to respectively 50 or 33 percent of the 
dominant soil unit. 

The texture classes of component soils (associated soils and inclusions) and for dominant soils when 
not indicated in the mapping unit, are predetermined by the Composition Rules, Table 7 (FAO, 1978): 

Table 7 

Dominant soils of mapping units where texture is not described and all associated and 
included soils are considered as medium textured (2), except: 

Qc, Ql, Qf, Qa, Po, Pf, Ph, Pp, Pg, Fx, which are classified as coarse textured (1); and, 

Vp, Vc, Zt, Bc, Bv, Lv, Fr, which are classified as fine textured (3). 

SLOPE: Slope classes indicate the slope that dominates in the area of soil association. Three slope 
classes are distinguished: level to gently undulating, with generally less than 8 percent slope 

• (a) rolling to hilly with slope from 8 to 30 percent 

• (b) and steeply dissected to mountainous, with more than 30 percent slope 

• (c) Where two or three slope classes are indicated, they each apply respectively to 50 or 
33 percent of the dominant soil unit. 

The slope of component soils (associations and inclusions) and for dominant soils when not indicated 
in the mapping unit, are predetermined by the Composition Rules, Table 8 (FAO, 1978, with five soil 
units updated): 

Table 8 

Slope Class a J, G, O, W, Z, S, V, Qa, Ap, Lp, Fp, Bg 

Slope Classes a/b P, Y, X, K, C, H, M, L, D, F, Q 

Slope Class b R, E, B, A, N 

Slope Classes b/c T, U, I 

When only major soil units are designated in the mapping units (e.g. A), it is assumed that the whole 
mapping unit consists of the first individual soil unit listed under the major soil unit heading in Annex II 
(e.g. for A, it is Ao). 
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CARTOGRAPHIC REPRESENTATION 

The soil associations are indicated on the map by the symbol of the dominant soil unit, followed by a 
figure which refers to the descriptive legend on the back of the map where the full composition of the 
association is given. Associations in which Lithosols are dominant are marked by the Lithosol symbol I 
combined with one or two associated soil units or inclusions; where there are no associated soils (or 
not known), the symbol I alone is used.  

When information on the texture of the surface layers (upper 30 cm) of the dominant soil is available, 
the textural class figure follows the association symbol, separated from it by a dash. Where two or 
three groups of textures occur that could not be separated on the map, two or three figures may be 
used, separated by a slash. 

Slope classes are indicated by a small (lower case) letter: a, b or c, immediately following the texture 
notation. In complex areas where two or three types of topography occur that cannot be delimited on 
the map, two or three letters may be used. If information on texture is not available, the small letter 
indicating the slope class immediately follows the association symbol.  

An example of the symbol and full composition of a soil-mapping unit follows (Table 9): 

Table 9 (FAO, 1991) 

Bk23-2/3ab soil mapping unit symbol; 

Bk dominant soil, covering 40 % of the mapping unit; 

Bk23 refers to the soil components described on the back of the map  

(associated soils: K, and E, each covering 20 % of the mapping unit; and 
inclusions: Jc and Zo each covering 10 % of the mapping unit); 

2/3 texture classes of the dominant soil; 

and 

ab slope classes of the dominant soil. 
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Annex 4 
List of species proposed for identification of PEEN in CEE 

No. SPECIES En
de
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/ 
C

ha
ra
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I BC
II 

BC
III 

BC 
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  Mammals                           
1 Barbastella barbastellus (Schreber, 1774) x   x   x x         VU x x 
2 Bison bonasus (Linnaeus, 1758) x     x p p         EN   x 
3 Canis lupus Linnaeus, 1758       x x x           x x 
4 Castor fiber Linnaeus, 1758 x     x x x         NT x   
5 Desmana moschata (Linnaeus, 1758) x   x               VU   x 
6 Dryomys nitedula (Pallas, 1779)       x   x         NT x x 
7 Halichoerus grypus (Fabricius, 1791)       x x x           x x 
8 Lutra lutra (Linnaeus, 1758) x   x   x x           x x 
9 Lynx lynx Linnaeus, 1758 x     x x x           x x 
10 Marmota bobak (Muller, 1776)                     CD     
11 Marmota marmota latirostris Kratochvil, 1961 x     x p p             x 
12 Microtus tatricus Kratochvil, 1952 x   x   p p         NT   x 
13 Miniopterus schreibersi (Kuhl, 1819)     x   x x         NT   x 
14 Mustela eversmanni Lesson, 1827     x   p p             x 
15 Mustela lutreola (Linnaeus, 1761) x   x   x x         EN x x 
16 Myotis bechsteini (Kuhl, 1818) x   x   x x         VU x x 
17 Myotis dasycneme (Boie, 1825) x   x   x x         VU x x 
18 Myotis emarginatus (Geoffroy, 1806)     x   x x         VU x x 
19 Myotis myotis (Borkhausen, 1797) x   x   x x         NT x   
20 Nyctalus lasiopterus (Schreber, 1780) x   x     x         NT x x 
21 Nyctalus leisleri (Kuhl, 1817)     x     x         NT x x 
22 Pteromys volans Linnaeus, 1758     x   x x         NT   x 
23 Rhinolophus euryale Blasius, 1853     x   x x         VU x x 
24 Rhinolophus ferrumequinum (Schreber, 1774)     x   x x         CD x x 
25 Rhinolophus hipposideros (Bechstein, 1880)     x   x x         VU x x 
26 Rupicapra rupicapra tatrica Blahout, 1972 x     x p p         EN x x 
27 Spalax arenarius Reschetnik, 1938 x                   VU   x 
28 Spalax giganteus Nehring, 1897 x                       x 
29 Spalax leucodon (Nordmann, 1840) x                   VU     
30 Spermophilus citellus (Linnaeus, 1766) x   x   x x         VU x x 
31 Spermophilus suslicus (Guldenstaedt, 1770)  x   x   p p         VU x x 
32 Ursus arctos Linnaeus, 1758 x   x   x x           x x 
33 Vormela peregusna Guldenstaedt, 1770     x               VU x x 
  Birds                           
1 Accipiter brevipes x   x         x     R x x 
2 Acrocephalus paludicola x   x         x     E x x 
3 Aegolius funereus     x         x     S (P) x x 
4 Aegypius monachus     x         x     V x x 
5 Alcedo atthis     x         x     D x x 
6 Anas acuta       x         II1 III2 V   x 
7 Anas penelope       x         II1 III2 S   x 
8 Anas strepera       x         II1   V   x 
9 Anser anser       x         II1 III2 S   x 
10 Anser erythropus     x         x     V x   
11 Anthus campestris     x         x     V x x 
12 Anthus petrosus x                   S     
13 Aquila chrysaetos     x         x     R x x 
14 Aquila clanga x   x         x     E x x 
15 Aquila heliaca x   x         x     E x x 
16 Aquila nipalensis     x               V     
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17 Aquila pomarina x   x         x     R x x 
18 Ardea purpurea     x         x     V x x 
19 Ardeola ralloides     x         x     V x x 
20 Arenaria interpres     x               S     
21 Asio flammeus     x         x     V (P) x x 
22 Aythya marila       x         II2 III2 L (W)     
23 Aythya nyroca x     x       x     V x x 
24 Bonasa bonasia       x       x II2   S x   
25 Botaurus stellaris     x         x     V (P) x x 
26 Branta leucopsis x   x         x     L*W     
27 Bubo bubo     x         x     V x x 
28 Burhinus oedicnemus     x         x     V x x 
29 Buteo rufinus     x         x     E (P) x x 
30 Calandrella brachydactyla     x         x     V x x 
31 Calidris alpina schinzii     x         p     V*W   x 
32 Caprimulgus europaeus x   x         x     D (P) x x 
33 Carduelis flammea     x               S (P)   x 
34 Cepphus grylle x     x             D   x 
35 Charadrius hiaticula     x               S   x 
36 Chettusia gregaria                     E     
37 Chlidonias hybridus     x         x     D x x 
38 Chlidonias leucopterus     x               S x x 
39 Ciconia nigra     x         x     R x x 
40 Circaetus gallicus     x         x     R x x 
41 Circus cyaneus     x         x     V x x 
42 Circus macrourus     x         x     E x x 
43 Circus pygargus x   x         x     S x x 
44 Columba oenas x     x         II2   S   x 
45 Coracias garrulus x   x         x     D (P) x x 
46 Cygnus cygnus x (w)   x         x     S x x 
47 Dendrocopos leucotos     x         x     S x x 
48 Dendrocopos syriacus x   x               S (P) x   
49 Egretta alba     x         x     S x x 
50 Egretta garzetta     x         x     S x   
51 Emberiza cia     x               V   x 
52 Emberiza melanocephala x   x               V (P)   x 
53 Falco cherrug     x         p     E x x 
54 Falco columbarius     x         x     S x x 
55 Falco naumanni x   x         x     V (P) x x 
56 Falco peregrinus     x         x     R x x 
57 Falco vespertinus     x         p     V   x 
58 Ficedula albicollis x   x         x     S x   
59 Galerida cristata       x             D (P)   x 
60 Gallinago media x   x         x     V (P) x x 
61 Gavia arctica     x         x     V x x 
62 Gavia stellata     x         x     V x x 
63 Gelochelidon nilotica     x         x     E (P) x x 
64 Glareola nordmanni     x               R   x 
65 Glareola pratincola     x         x     E x x 
66 Glaucidium passerinum     x         x     S (P) x x 
67 Grus grus     x         x     V x x 
68 Gyps fulvus     x         x     R x x 
69 Haematopus ostralegus       x         II2   S   x 
70 Haliaeetus albicilla     x         x     R x x 
71 Hieraeetus pennatus     x         x     R x x 
72 Himantopus himantopus     x         x     S x   
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73 Hippolais pallida     x               V (P)   x 
74 Ixobrychus minutus     x         x     V (P) x x 

75 Lagopus lagopus       x         
II1, 
II2 III1 S   x 

76 Lanius minor x   x         x     D (P) x x 
77 Lanius senator x   x               V   x 
78 Larus fuscus fuscus x               II2   S     
79 Larus marinus x               II2   S     
80 Larus melanocephalus x   x         x     S x   
81 Larus minutus     x         p     D   x 
82 Limosa limosa x     x         II2   V   x 
83 Luscinia svecica     x         x     S x x 

84 Lymnocryptes minimus       x         II1 III2 
V*W 
(P)   x 

85 Melanitta fusca       x         II2   L (W)     
86 Melanocorypha yeltoniensis     x               V (P)   x 
87 Mergus albellus     x               V   x 
88 Mergus serrator       x         II2   S   x 
89 Merops apiaster     x               D x x 
90 Milvus migrans     x         x     V x x 
91 Milvus milvus x   x         x     S x x 
92 Monticola saxatilis     x               D (P)   x 
93 Neophron percnopterus     x         x     E   x 
94 Netta rufina       x         II2   D   x 
95 Numenius arquata       x         II2   D*W   x 
96 Numenius phaeopus x     x         II2   S (P)   x 
97 Nyctea scandiaca     x         x     V x x 
98 Nycticorax nycticorax     x         x     D x x 
99 Otis tarda x   x         x     D x x 
100 Otus scops x   x               D (P)   x 
101 Pandion haliaeetus     x         x     R x x 
102 Panurus biarmicus     x               S (P)   x 
103 Parus cyanus     x               S (P)     
104 Pelecanus crispus     x         x     V   x 
105 Pelecanus onocrotalus     x         x     R   x 
106 Pernis apivorus x   x         x     S x x 
107 Phalacrocorax carbo sinensis               x     S x   
108 Phalacrocorax pygmeus x   x         x     V x x 
109 Philomachus pugnax x     x       x II2   S (P) x x 
110 Picoides tridactylus     x         x     D x x 
111 Picus canus     x         x     D x x 
112 Platelea leucorodia x   x         x     E x x 
113 Plegadis falcinellus      x         x     D x x 
114 Pluvialis apricaria x     x       x II2 III2 S x x 
115 Podiceps auritus     x         x     S (P) x x 
116 Porphyrio porphyrio     x         x     R x x 
117 Porzana parva x   x         x     S (P) x x 
118 Porzana pusilla     x         x     R x x 
119 Prunella collaris     x               S   x 
120 Recurvirostra avosetta x (W)   x         x     L*W x x 
121 Somateria molissima       x         II2 III2 S     
122 Sterna albifrons     x         x     D x x 
123 Sterna caspia     x         x     E (P) x x 
124 Sterna hirundo     x         x     S x   
125 Sterna paradisea     x         x     S x x 
126 Sterna sandvicensis x   x         x     D x x 
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127 Strix nebulosa     x               S    x 
128 Strix uralensis     x               S (P) x x 
129 Sylvia nisoria x   x         x     S (P) x   
130 Tadorna ferruginea     x         x     V x x 
131 Tadorna tadorna     x               S   x 
132 Tetrao tetrix tetrix               x     V x x 
133 Tetrao urogallus       x       x II2 III2 S (P) x x 
134 Tetrax tetrax x   x         x     V x x 
135 Tichodroma muraria     x               S (P)   x 
136 Tringa glareola     x         x     D x x 
137 Tringa stagnatilis     x               S (P)   x 
138 Tringa totanus x     x         II2   D   x 
139 Tyto alba     x               D   x 
140 Xenus cinereus        x             S (P)   x 
  Amphibians and reptiles                            
1 Bombina bombina (Linnaeus, 1761) x   x   x x         CD x x 
2 Bombina variegata (Linnaeus, 1758) x   x   x x           x   
3 Bufo calamita Laurenti, 1768 x   x     x           x x 
4 Coronella austriaca Laurenti, 1768 x   x     x           x x 
5 Elaphe longissima (Laurenti, 1768) x   x     x           x x 
6 Elaphe quatuorlineata, Lacepede 1789 x   x   x x           x   
7 Elaphe situla Linnaeus, 1758 x   x   x x         DD x x 
8 Emys orbicularis (Linnaeus, 1758) x   x   x x         NT x x 
9 Rana dalmatina (Bonaparte, 1840) x   x     x           x x 
10 Testudo graeca Linnaeus, 1758     x   x x         VU x x 
11 Triturus cristatus (Laurenti, 1768) x   x   x x         CD x x 
12 Triturus montandoni (Boulenger, 1880) x   x   p p           x x 
13 Vipera ursinii (Bonaparte, 1835) x   x   x x         EN x   
  Fishes                            
1 Acipenser ruthenus Linnaeus, 1758     x       x       VU   x 
2 Alburnoides bipunctatus (Bloch, 1782) x     x               x x 
3 Aspius aspius (Linnaeus, 1758) x     x x           DD x   
4 Barbus meridionalis petenyi (Heckel, 1847) x     x x   x             
5 Coregonus albula (Linnaeus, 1758) x     x     x       DD x x 
6 Coregonus lavaretus (Linnaeus, 1758)       x     x       DD x   
7 Coregonus nasus (Pallas, 1776)       x     x         x   
8 Coregonus oxyrhynchus Linnaeus, 1758       x x x           x   
9 Cottus gobio Linnaeus, 1758 x                       x 
10 Cottus poecilobus Heckel, 1836       x                 x 
11 Eudontomyzon danfordi Regan, 1911 x       x           NT     
12 Eudontomyzon mariae (Berg, 1931) x     x x           DD x x 
13 Gobio albipinnatus (Lukasch, 1933) x     x x           DD   x 
14 Gobio kessleri Dybowski, 1862 x     x p p         DD   x 
15 Gobio uranoscopus Agassiz, 1828 x     x x           DD x   
16 Gymnocephalus shraetzer (Linnaeus, 1758) x     x     x       VU x   
17 Hucho hucho (Linnaeus, 1758) x     x x   x       EN x x 
18 Hucho taimen P., 1773 x                       x 
19 Lampetra fluviatilis (Linnaeus, 1758) x     x x   x       NT x x 
20 Lampetra planeri (Bloch, 1784) x     x x           NT     
21 Misgurnus fossilis (Linnaeus, 1758) x     x x           NT x x 
22 Pelecus cultratus (Linnaeus, 1758) x     x p p         DD     
23 Phoxinus percnurus (Pallas, 1811) x       p p         DD   x 
24 Rhodeus sericeus amarus (Pallas, 1776) x     x x             x x 
25 Rutilus pigus virgo (Heckel, 1852) x     x x           DD x   
26 Sabanejewia aurata (Filippi, 1865) x     x x           DD   x 
27 Salmo salar Linnaeus, 1758 x     x x   x         x x 
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28 Umbra krameri Walbaum, 1792 x   x   p           VU     
29 Vimba vimba (Linnaeus, 1758) x                       x 
30 Zingel streber (Siebold, 1863) x     x             VU x   
  Invertebrates                           
1 Acicula polita (Hartmann, 1840) x                       x 
2 Acosnetia caliginosa (Hubner, 1813)                           
3 Aechmites terricola (Herbst, 1784) x                       x 
4 Aeshna coerulea (Strom, 1783)                       x   
5 Aeshna subarctica Walker, 1908                       x x 
6 Aeshna viridis (Eversmann, 1836) x   x     x         NT x   

7 
Ammobiota festiva (Hutnagel, 1766) = Arctia 
hebe (Linnaeus, 1758)                         x 

8 Anodonta cygnea (Linnaeus, 1758)                       x x 
9 Astacus astacus Linnaeus, 1758 x     x     x       VU x x 
10 Blaps mortisaga (Linnaeus, 1758) x                       x 
11 Boloria aquilonaris Stichel, 1908 x                     x x 
12 Bombus jonellus (Kirby, 1802) x                       x 
13 Boros schneideri (Panzer, 1796)         x                 
14 Buprestis splendens Fabricius, 1775 x   x   x x         VU x   

15 
Callimorpha quadripunctaria (Poda, 1761) 
syn.(=Euplagia)         x               x 

16 Carabus clatratus Linnaeus, 1761                         x 
17 Catocala pacta (Linnaeus, 1758)                           
18 Cerambyx cerdo Linnaeus, 1758     x   x x         VU x x 
19 Cerambyx scopoli (Fuesslin, 1775)                         x 
20 Ceruchus chrysomelinus (Hochenwarth, 1758)                         x 
21 Chazara briseis (Linnaeus, 1764)                         x 
22 Cheilotoma musciformis (Goeze, 1777)                         x 
23 Chondrula tridens (O. F. Muller, 1774) x                       x 
24 Cochlicopa nitens (Gallenstein, 1848) x                     x x 
25 Coenagrion armatum (Charpentier, 1840)                       x   
26 Coenagrion ornatum (Selys, 1850)         p             x   
27 Coenonympha hero (Linnaeus, 1761)     x     x           x x 
28 Coenonympha oedippus (Fabricius, 1787)     x   x x         NT x x 
29 Colias myrmidone x       p p           x x 
30 Cordulegaster boltonii (Donovan, 1807) x                     x x 
31 Cucujus cinnaberinus (Scopoli, 1763) x   x   x x         VU x x 
32 Diachrysia zosimi (Hubner, 1822)                         x 
33 Dytiscus latissimus Linnaeus, 1758 x   x   x x         VU x x 
34 Erebia sudetica Staudinger, 1861 x   x     x         VU x x 
35 Eriogaster catax (Linnaeus, 1758) x   x     x         DD x x 
36 Euphydryas aurinia (Rottemburg, 1775)     x   x             x x 
37 Gomphus flavipes (Charpentier, 1825)     x     x           x x 
38 Graphoderus bilineatus (De Geer, 1774) x   x   x x         VU x   
39 Helicigona lapicida (Linnaeus, 1758) x       p p             x 
40 Helix lutescens Rossmaessler, 1837 x                     x x 
41 Hirudo medicinalis Linnaeus, 1758 x     x     x       NT x x 
42 Hypodryas maturna (Linnaeus, 1758)     x   x x         DD x x 
43 Iphiclides podalirius (Linnaeus, 1758)                       x x 
44 Leioderus kollari (Redtenbacher, 1849) x                       x 
45 Leucorrhinia albifrons (Burmeister, 1839) x   x     x           x x 
46 Leucorrhinia caudalis (Charpentier, 1840) x   x     x           x   
47 Leucorrhinia pectoralis (Charpentier, 1840)     x   x x           x   
48 Limoniscus violaceus (Ph.W. Muller, 1821) x       x               x 
49 Lopinga achine (Scopoli, 1763)     x     x           x x 
50 Lucanus cervus (Linnaeus, 1758)       x x               x 
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51 Lycaena dispar (Haworth, 1803)     x   x x         NT x x 
52 Lycaena helle (Denis & Schiffermuller, 1775)         p p           x x 

53 
Maculinea alcon (Denis & Schiffermuller, 
1775)                     NT x x 

54 Maculinea arion (Linnaeus, 1758)     x     x         NT x x 
55 Maculinea nausithous (Bergstrasser, 1779)     x   x x         NT x x 
56 Maculinea teleius (Bergstrasser, 1779)     x   x x         NT x x 
57 Margaritifera margaritifera (Linnaeus, 1758) x     x x   x       EN x x 
58 Meloe autumnalis Olivier, 1792 x                       x 
59 Mesosa myops (Dalman in Schönher, 1817)         x                 
60 Myxas glutinosa (Muller, 1774) x                   DD x x 
61 Nehalennia speciosa (Charpentier, 1840)                       x x 
62 Nothorhina punctata (Fabricius, 1798)                         x 
63 Ophiogomphus cecilia (Fourcroy, 1785)     x   x x           x x 
64 Osmoderma eremita (Scopoli, 1763) x   x   x x         VU x x 
65 Oxychilus depressus (Sterki, 1880)  x                       x 
66 Oxychilus glaber (Rossmaessler, 1835) x                       x 
67 Oxychilus inopinatus (Ulicny, 1887) x                     x x 
68 Oxychilus orientalis (Clessin, 1887) x                       x 
69 Oxyloma sarsii (Esmark, 1886) x                     x   
70 Oxyporus mannerheimii Gyllenhal, 1827         x                 
71 Parnassius apollo (Linnaeus, 1758)     x     x         VU x x 
72 Parnassius mnemosyne (Linnaeus, 1758)     x     x           x x 
73 Phryganophilus ruficollis (Fabricius, 1798)         p p             x 
74 Polistichus connexus (Fourcroy, 1785)                         x 
75 Polyommatus bellargus (Rottemburg, 1775) x                       x 
76 Polyommatus eroides (Frivaldsky, 1835) x       p p             x 
77 Polyommatus ripartii (Freyer, 1830) x                       x 
78 Proclossiana eunomia (Esper, 1779)                       x x 
79 Proserpinus proserpina (Pallas, 1772)     x     x         DD x x 

80 
Pseudanodonta complanata (Rossmaessler, 
1835) x                   NT x x 

81 Pseudocleonus grammicus (Panzer, 1789) x                       x 
82 Pseudogaurotina excellens (Brancsik, 1874) x       p p             x 
83 Pytho kolwensis C.R. Sahlberg, 1875 x       x p               
84 Rhysodes sullcatus (Fabricius, 1787) x       p                 
85 Rosalia alpina (Linnaeus, 1758) x   x   x x         VU x x 
86 Scolitantides orion (Pallas, 1771)                       x x 
87 Somatochlora arctica (Zetterstedt, 1840)                       x   
88 Sphaerium rivicola (Lamarck, 1818) x                       x 
89 Sphaerium solidum (Normand, 1774) x                       x 
90 Stephanopachys linearis (Kugelann, 1792)         x                 
91 Stephanopachys substriatus (Paykull, 1800) x       x                 
92 Sympecma braueri Bianchi, 1904     x     x               
93 Unio crassus Philipsson, 1788 x       x x         NT x x 
94 Vacciniina optilete (Knoch, 1781)                       x x 
95 Vertigo alpestris Alder, 1838                           
96 Vertigo angustior Jeffreys, 1830 x       x           CD x x 
97 Vertigo genesii (Gredler, 1856) x       x           CD x x 
98 Vertigo geyeri Lindholm, 1925 x       x           CD x x 
99 Vertigo moulinsiana (Dupuy, 1849) x       x           CD x x 
100 Xylomoia strix Mikkola, 1980 x                       x 
101 Zerynthia polyxena Schiffermuller, 1775 x   x     x           x x 
102 Zygaena cynarae (Esper, 1789)                         x 
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  Plants                           
1 Aconitum moldavicum Hacq. x                       x 
2 Adenophora liliifolia (L.) Besser                       x x 
3 Adonis vernalis L. x                       x 
4 Ajuga pyramidalis L. x                       x 
5 Aldrovanda vesiculosa L.   x     x             x x 

6 
Angelica palustris (Besser) Hoffm. (Ostericum 
palustre Besser) x x     x             x x 

7 Anthemis trotzkiana Claus ex Bunge x x                     x 
8 Arctostaphylos uva-ursi (L.) Spreng.                         x 
9 Artemisia salsoloides Willd.                         x 
10 Asphodeline taurica (Pall. ex Bieb.) Kunth                         x 
11 Asplenium adulterinum Milde x x     p p           x x 
12 Asplenium septentrionale (L.) Hoffm. x                       x 
13 Astragalus australis (L.) Lam                         x 
14 Astragalus clerceanus Iljin et Krasch. x                       x 
15 Astragalus frigidus (L.) A.Gray. x                       x 
16 Astrantia major L. x                       x 
17 Atriplex calotheca (Rafn) Fr. x       x               x 
18 Atriplex littoralis L. x                       x 

19 
Bellevalia sarmatica (Pall. ex Georgi) 
Woronow x                       x 

20 Betula nana L. x                       x 
21 Botrychium simplex E. Hitchc.   x     x             x x 
22 Botrychium virginianum (L.) SW.                       x x 
23 Bulbocodium versicolor (Ker.-Gawl.) Spreng. x                       x 
24 Bupleurum tenuissimum L. x                       x 
25 Caldesia parnassifolia (L.) Parl.   x     x             x x 
26 Calophaca wolgarica (L. fil.) Fisch. ex DC. x                       x 
27 Carex davalliana Sm. x                       x 
28 Carex lachenalii Schkuhr                         x 
29 Carex rupestris All.                         x 
30 Carpinus orientalis Mill. x                       x 
31 Caulinia tenuissima (A. Br. ex Magnus) Tzvel.                         x 
32 Centaurea angelescui Grint. x                       x 
33 Centaurea taliewii Kleop. x                       x 
34 Centaurea thirkei Sch. Bip. x                       x 
35 Centaurium littorale (D. Turner) Gilmour x                       x 
36 Cephalanthera damasonium (Mill.) Druce x                       x 
37 Cephalanthera longifolia (L.) Fritsch x                       x 
38 Cephalanthera rubra (L.) Rich. x                       x 
39 Cephalaria litvinovii Bobr. x                       x 
40 Ceratophyllum tanaiticum Sapjeg. x                       x 
41 Cladium mariscus (L.) Pohl x                       x 
42 Cladochaeta candidissima (Bieb.) DC. x                       x 
43 Coeloglossum viride (L.) Hartm.                       x x 
44 Colchicum autumnale L. x                       x 
45 Colchicum umbrosum Stev.                         x 
46 Cortusa matthioli L. x                       x 
47 Corydalis pumila (Host.) Rchb. x                       x 
48 Crocus reticulatus Stev. ex Adam x                       x 
49 Cypripedium calceolus L. x x     x             x x 
50 Dactylorhiza baltica (Klinge) N. I. Orlova                         x 
51 Dactylorhiza russowii (Klinge) Holub x                       x 
52 Dactylorhiza traunsteineri (Saut.) Soó s.l. x                     x x 
53 Daphne cneorum L. x                       x 
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54 Dianthus superbus L. s. s. x                       x 
55 Dracocephalum ruyschiana L.   x                     x 
56 Drosera intermedia Hayne                         x 
57 Elatine hexandra (Lapierre) DC. x                       x 
58 Epipogium aphyllum Sw. x                     x x 
59 Erigeron uniflorus L. x                       x 
60 Eriosynaphe longifolia (Fisch. ex Spreng.) DC x                       x 
61 Eryngium maritimum L. x                       x 
62 Euonymus nana Bieb.                         x 
63 Fritillaria ruthenica Wikstr. x                       x 
64 Frittilaria montana Hoppe x                       x 
65 Galanthus caucasicus (Baker) Grossh. x                       x 
66 Galanthus elwesii Hook. f. x                       x 
67 Galanthus lagodechianus Kem. Nath. x                       x 
68 Genista tanaitica P. Smirn. x                       x 
69 Gentiana pneumonanthe L. x                       x 
70 Geranium bhemicum L. x                       x 
71 Gladiolus imbricatus L. x                       x 
72 Globularia punctata Lapeyr. x                       x 
73 Glycyrrhiza korshinskyi Grig. x                       x 
74 Gymnadenia odoratissima (L.) Rich. x                       x 
75 Gymnospermium odessanum (DC.) Takht. x                       x 
76 Hammarbya paludosa (L.) Kuntze x                     x x 
77 Hedysarum cretaceum Fisch. x                       x 
78 Hedysarum grandiflorum Pall. x                       x 
79 Herminium monorchis (L.) R. Br.                       x x 
80 Hyacinthella leucophaea (C.Koch) Schur                         x 
81 Hyssopus cretaceus Dubjan. x                       x 
82 Iris pumila L. s.l.                         x 
83 Isoëtes lacustris L. x                       x 
84 Isoëtes setacea (L.) R. Br. x                       x 
85 Juncus stygius L. x                       x 
86 Lathyrus litvinovii Iljin x                       x 

87 
Lepidotis inundata (Lycopodiella inundata (L.) 
Holub) x                       x 

88 Ligularia sibirica (L.) Cass. x x     x             x x 
89 Linaria loeselii Schweigger x       p p             x 
90 Lindernia procumbens (Krock.) Borbás   x       x           x x 
91 Liparis loeselii (L.) Rich.   x     x             x x 
92 Litorella uniflora (L.) Asch. x                       x 
93 Lobelia dortmanna L.                         x 
94 Ludwigia palustris (L.) Elliot                         x 
95 Lunaria rediviva L. x                       x 
96 Malaxis monophyllos (L.) SW                       x x 
97 Neotianthe cucullata (L.) Schltr.                       x x 
98 Orchis mascula (L.) L. x                       x 
99 Orchis militaris L. x                       x 
100 Orchis morio L. x                       x 
101 Orchis ustulata L. x                       x 
102 Oxytropis campestris (L.) DC. x                     x x 
103 Oxytropis pilosa (L.) DC. x                       x 
104 Paeonia tenuifolia L.   x                     x 
105 Pedicularis sceptrum-carolinum L.                         x 
106 Peucedanum oreoselinum (L.) Moench x                       x 
107 Pinguicula vulgaris L.                       x x 
108 Pinus cembra L.  x                       x 
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109 Polygonum oxyspermum Mey et Bge. x                       x 
110 Potamogeton rutilus Wolfg. x                     x x 
111 Pulsatilla grandis Wender. x                       x 
112 Pulsatilla nigricans Stoerck x                       x 
113 Pulsatilla patens (L.) Mill.   x     x             x x 
114 Rhynchospora alba (L.) Vahl.                         x 
115 Rhynchospora fusca (L.) W. T. Aiton                         x 
116 Rubus chamaemorus L.                         x 
117 Ruscus colchicus P. F. Yeo                         x 
118 Sagina maritima Don. x                       x 
119 Salvinia natans (L.) All.   x                     x 
120 Saxifraga hirculus L.   x     x               x 
121 Schiwereckia podolica (Bess.) Andrz. ex DC. x x                     x 
122 Sisymbrium supinum L. x x     x                 
123 Sternbergia colchiciflora Waldst. et Kit.                         x 
124 Stipa borysthenica Klokov ex Prokudin                         x 
125 Stipa joannis subsp. joannis Čelak                         x 
126 Swertia perennis L.                         x 
127 Trapa natans L. s.l. x x                   x x 
128 Tulipa schrenkii Regel                         x 
129 Vavilovia formosa (Stev.) Fed.                         x 
130 Viola uliginosa Besser x                       x 
131 Vitis sylvestris C. C. Gmel. x                       x 

Annex includes proposals of candidate countries for additions to annexes of Birds Directive and 
Habitats Directive 

Threat status for birds according to Hagemeijer & Blair (1997) 
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ANNEX 5 
Thresholds for key patch size of birds and mammals for the PEEN 
habitat types in the biogeographical regions 

Table 1: Thresholds for key patch size of birds and mammals for the PEEN habitat types 

 
Area classes for key patch size: class km2 
 1 <10 
 2 10-50 
 3 50-150 
 4 150-300 
 5 300-600 
 6 600-1000 
 7 1000-2000 
 8 >2000 

 
 ? not typical or restricted 
 x dificult to estimate, excluded from analysis 

 xx 
expanding difficult to estimate, excluded from 
analysis 
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 SPECIES 
   10 20 31 32 33 34 41 42 43 44 45 46 51 52 61 62 63 64 65 66 71 81 90 
  BIRDS                                                 
1 Gavia arctica 20                                           2   
2 Gavia stellata 20       2 2                                     
3 Podiceps auritus 40         3                                     

4a 
Phalacrocorax carbo 
sinensis 20         2                                     

 

Key population size of species: based on standards of Verboom et al. (1997)  
Number of reproductive units

Species group Birds Mammals 
long-lived/large vertebrates 20 40 
middle-long lived/medium sized vertebrates 40 40 

 short-lived/small vertebrates 100 100 

Thresholds for key patch size per 
species per habitat type: 

 
based on data on maximum densities (breeding pairs, families, etc.) from: 
 - Hagemeijer & Blair (1997) 
 - Glutz von Blotzheim, Bauer & Bezzel (1966-97) 
 - Cramp, Simmons & Perrins (1977-94) 
 - Institute of Nature Conservation /Polish Academy of Sciences, Krakow 
 - All Russian Research Institute for Nature Protection, Moscow 
 - Alterra, Green World Research, Wageningen 
Species are divided in subspecies (a, b, etc.) if thresholds for key patch size for habitat 
types differ between biogeographical regions 
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4b 
Phalacrocorax carbo 
sinensis 20                                           3   

5a Phalacrocorax pygmeus 40         3                                     
5b Phalacrocorax pygmeus 40                                           3   
6 Pelecanus onocrotalus 20         3                                     
7a Pelecanus crispus 20         4                                     
7b Pelecanus crispus 20                                           4   
8a Botaurus stellaris 20       3 2                                     
8b Botaurus stellaris 20       2 1                                     
8c Botaurus stellaris 20         1                                     
9a Ixobrychus minutus 40       2 1                                     
9b Ixobrychus minutus 40                                           1   
10 Nycticorax nycticorax 20         2                                 2   
11a Ardeola ralloides 40         2                                     
11b Ardeola ralloides 40                                           2   
12a Ardea purpurea 20         2                                     
12b Ardea purpurea 20                                           2   
13a Egretta alba 20         2                                     
13b Egretta alba 20                                           3   
14a Egretta garzetta 40         2                                     
14b Egretta garzetta 40                                           3   
15 Ciconia nigra 20                             7 7 7 7 7 7       
16a Plegadis falcinellus  20         2                                     
16b Plegadis falcinellus  20                                           3   
17a Platelea leucorodia 20         3                                     
17b Platelea leucorodia 20                                           3   
18a Cygnus cygnus 20       5 5                                 5   
18b Cygnus cygnus 20       5 5                                     
19 Anser anser 20         2                                     
20 Anser erythropus 20     5                                         
21a Tadorna tadorna 20           1                                   
21b Tadorna tadorna 20                                           2   
22a Tadorna ferruginea 20           1                                   
22b Tadorna ferruginea 20                                           2   
23a Anas strepera 20         1                                 1   
23b Anas strepera 20           1                                   
24 Anas acuta 20       2 2 2                               3   
25 Anas penelope 20     2 2 2   2                             2   
26a Aythya nyroca 20         1 1                                   
26b Aythya nyroca 20                                           1   
27 Aythya marila 20     2   2                                     
28a Netta rufina 20         1 1                               1   
28b Netta rufina 20         1 1                                   
29 Somateria molissima 20     1                                         
30 Melanitta fusca 20         2                                 2   
31 Mergus serrator 20         2                                 2   
32 Mergus albellus 20       2 2                                 2   
33 Neophron percnopterus 20                                             8 
34 Gyps fulvus 20                                             8 
35 Aegypius monachus 20                             8 8   8   8       
36 Pernis apivorus 20                             5 5 5 5 5 5       
37 Milvus migrans 20                                 5 5 5 5   4   
38 Milvus milvus 20                                 3 3 3 3       
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39 Haliaeetus albicilla 20         6                                 6   
40a Circaetus gallicus 20                   x             6 6 6 6       
40b Circaetus gallicus 20                                     6 6       
41a Circus cyaneus 20   x   5 5 5     5     5   5                   
41b Circus cyaneus 20             5           5                     
42 Circus pygargus 20   x   4 4 4     4 4 4 4   4                   
43 Circus macrourus 20   x         8     8 8   8 7                   
44 Accipiter brevipes 20                                   3           
45 Aquila pomarina 20                             5 5 5 5 5 5       
46 Aquila clanga 20       7 7                   ?? ?? 7 ?? 7 ??       
47 Aquila heliaca 20                   8           8   8           
48 Aquila chrysaetos 20                 7     7   7                 8 
49 Aquila nipalensis 20                   4 4                         
50 Hieraeetus pennatus 20                             8 8 8 8 8 8       
51 Pandion haliaeetus 20                                           7   
52 Falco vespertinus 20   x           3   3 3 3                       
53 Falco columbarius 20     5 5     5   5                             
54 Bonasa bonasia 40                             1 1 1 1 1 1       
55 Tetrao urogallus 20       2                     2 2 2 2 2 2       
56 Tetrao tetrix tetrix 20       2     2 2 2     2 2 2                   
57 Lagopus lagopus 20     1 1     1   1     1         2 2 2 2       
58a Porzana parva 40         1                                     
58b Porzana parva 40         2                                     
59 Grus grus 20       6 6                       6   6         
60 Tetrax tetrax 20   x               2 2                         
61 Otis tarda 20   x               3 3                         
62a Recurvirostra avosetta 20           1                                   
62b Recurvirostra avosetta 20                                           1   
63 Himantopus himantopus 20   x     1 1                                   
64 Himantopus himantopus 20   x                                       1   
65 Burhinus oedicnemus 20   x           2   2 2                   2     
66 Glareola pratincola 20           1   1                               
67 Glareola nordmanni 20           1   1                               
68 Pluvialis apricaria 20     2 2         2                             
69 Philomachus pugnax 20     1           1                             
70 Gallinago media 20     3 3 3       3                             
71 Calidris alpina 20     1 1                                       
72 Lymnocryptes minimus 20     1 1 1                                     
73 Limosa limosa 20   x     1       1 1                           
74 Numenius arquata 20   x   2 3       3                             
75 Numenius phaeopus 20   x   2 2                                     
76 Tringa glareola 20     2 2 2                       2   2         
77 Tringa stagnatilis 20         2       2 2                           
78 Arenaria interpres 20     3                                   2     
79 Xenus cinereus  20         1       1                             
80 Larus minutus 20         1                                 1   
81 Sterna albifrons 40                                           3   
82 Chlidonias hybridus 40         3                                 3   
83 Chlidonias leucopterus 40         3                                     
84 Chlidonias leucopterus 40                                           3   
85 Columba oenas 40                               4 4 4           
86 Otus scops 40   x                               3           
87 Bubo bubo 20                             8 8 8 8 8 8       
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88 Nyctea scandiaca 20     3                                         
89 Glaucidium passerinum 40                             4       3 3       
90 Strix uralensis 20                             5       5 5       
91 Strix nebulosa 20                             6       6 6       
92a Asio flammeus 20     2 2 2   2 2 2   2 2                       
92b Asio flammeus 20       2 2                 2                   
93 Caprimulgus europaeus 20                           2 2 2 2 2 2 2       
94 Alcedo atthis 40         3                                 3   
95 Coracias garrulus 40   x           4   4 4 4   4                   
96 Dendrocopos leucotos 40                               3 3 3           
97 Picoides tridactylus 40                             3   3 3 3 3       
98 Picus canus 20                             4   4 4           
99 Galerida cristata 100 x x           2   2 2 2                 2     
100 Anthus campestris 100               2   2 2 2                 2     
101 Prunella collaris 100                                         2     
102 Monticola saxatilis 100             3                                 
103 Luscinia svecica 100     2 2 2   2           2 2                   
104 Acrocephalus paludicola 100       2 1                                     
105 Hippolais pallida 100   x                             1             
106 Ficedula albicollis 100                                 1 1           
107 Panurus biarmicus 100         1                                     
108 Panurus biarmicus 100                                           1   
109 Tichodroma muraria 40                                         5     
110 Parus cyanus 100                                 2 2           
111 Lanius minor 40               1   1 1 1   1                   
112 Emberiza cia 100             2                           2     
113 Emberiza cia 100               2                               
114 Emberiza melanocephala 100   x           1   1                           
115 Carduelis flammea 100                         1 1   1 1 1           
  MAMMALS                                                 
1 Bison bonasus  40                                   5           
2 Canis lupus  40     8 8                   8 8 8 8 8 8 8       
3 Castor fiber 40         4                                 4   
4 Desmana moschata 100         1                                 1   
5 Dryomys nitedula  100             2               2 2   2   2       
6 Lutra lutra 40         4                                 4   
7 Lynx lynx  40                             8 8 8 8 8 8       
8 Marmota bobak 40/100             2                                 

9 
Marmota marmota 
latirostris  40/100             2                                 

10 Mustela eversmanni  40/100   x           3   3 3 3                       
11 Mustela lutreola  40/100         3                                     
12 Pteromys volans  100                                   2           
13 Rupicapra rupicapra tatrica 40/100             3                           3     
14 Spalax arenarius  100                   1                           
15 Nanospalax leucodon 100               1   1                           
16 Spermophilus citellus 100             1 1   1   1                       
17 Spermophilus suslicus  100   x           1   1   1                       
18 Ursus arctos  40                             8 8 8 8 8 8       
19 Vormela peregusna 40/100             3     3 3                         
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Table 2: Species and biogeograhical regions  

 

Explanation of symbols: 1  present in biogeographical region 

 ?  not typical or restricted, excluded from analysis 
 

BIOGEOGRAPHICAL REGIONS (code number) 
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SPECIES 
  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 
  BIRDS                 
1 Gavia arctica 1 1 1 1            1 
2 Gavia stellata   1             1 
3 Podiceps auritus   1 1    1         
4a Phalacrocorax carbo sinensis     1 1 1  1  1 1     
4b Phalacrocorax carbo sinensis            1     
5a Phalacrocorax pygmeus         1  1 1 1    
5b Phalacrocorax pygmeus            1     
6 Pelecanus onocrotalus           1  1    
7a Pelecanus crispus           1 1 1    
7b Pelecanus crispus            1     
8a Botaurus stellaris    1             
8b Botaurus stellaris     1 1 1 1 1  1 1 1    
8c Botaurus stellaris            1     
9a Ixobrychus minutus    1 1 1 1 1 1  1 1 1    
9b Ixobrychus minutus            1     
10 Nycticorax nycticorax      1 1  1  1 1 1    
11a Ardeola ralloides         1  1 1 1    
11b Ardeola ralloides            1     
12a Ardea purpurea      ?  ? 1  1 1 1  1  
12b Ardea purpurea            1     
13a Egretta alba        ? 1  1 1 1    
13b Egretta alba            1     
14a Egretta garzetta         1  1 1 1    
14b Egretta garzetta            1     
15 Ciconia nigra    1 1 1 1 1 1 1   1 1 1  
16a Plegadis falcinellus          1  1 1 1    
16b Plegadis falcinellus             1     
17a Platelea leucorodia         1  1 1 1    
17b Platelea leucorodia            1     
18a Cygnus cygnus 1 1              1 
18b Cygnus cygnus   1             1 
19 Anser anser    1 1 1 1 1 1  1 1     
20 Anser erythropus 1                
21b Tadorna tadorna    ? 1       1     
22a Tadorna ferruginea           1 1 1    
22b Tadorna ferruginea            1     
23a Anas strepera    1 1 1 1 1 1   1 1 1 ?  
23b Anas strepera           1 1     
24 Anas acuta 1 1 1 1 1 ? 1 1 1  ? ? ?   1 
25 Anas penelope 1 1 1 1 ?   ?        1 
26a Aythya nyroca      1 1  1  1 1 1    
26b Aythya nyroca            1     
27 Aythya marila 1 1               
28a Netta rufina      1   1   1 ?    
28b Netta rufina           1      

Based on data from: Hagemeijer & Blair (1997) 
Ministry of Natural Resources of Russian Federation, 
Russian Academy of Sciences (2000) 
Institute of Nature Conservation /Polish Academy of Sciences 
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SPECIES 
  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 
29 Somateria molissima 1 1 ? ?             
30 Melanitta fusca 1 1 ? ?             
31 Mergus serrator ? 1 1 ?            1 
32 Mergus albellus   1             1 
33 Neophron percnopterus               1  
34 Gyps fulvus              ? 1  
35 Aegypius monachus              1 1  
36 Pernis apivorus   1 1 1 1 1 1 1 1 1  1 1 1 1 
37 Milvus migrans   1 1 1 1 1 1 1 ? 1 1 1 1 ? ? 
38 Milvus milvus     1 1 ?        1  
39 Haliaeetus albicilla 1 1 1 1 1 1 1 1 1  1 1 1    
40a Circaetus gallicus       1 1 1 1 1  1 1 1  
40b Circaetus gallicus    1             
41a Circus cyaneus   1 1 1 1 1 1         
41b Circus cyaneus                1 
42 Circus pygargus    1 1 1 1 1 1  1 1     
43 Circus macrourus        1   1 1  1 1  
44 Accipiter brevipes           1      
45 Aquila pomarina    1 1  1  1 1 ?  1  ?  
46 Aquila clanga   1 1   ? 1        1 
47 Aquila heliaca         1 1 1 ? 1    
48 Aquila chrysaetos   1 1   ?   1     1 1 
49 Aquila nipalensis           1 1     
50 Hieraeetus pennatus       1 1 1 1 1  1 1 1  
51 Pandion haliaeetus   1 1 1 1 1 1   1     1 
52 Falco vespertinus       1 1 1  1 1 1    
53 Falco columbarius 1 1 1 1            1 
54 Bonasa bonasia   1 1   1 1  1      1 
55 Tetrao urogallus   1 1   ? 1  1      1 
56 Tetrao tetrix tetrix   1 1  1 1 1  1      1 
57 Lagopus lagopus 1 1 1 1            1 
58a Porzana parva     1  1 1 1  1  1    
58b Porzana parva    1  1           
59 Grus grus   1 1 1  1 1   1     1 
60 Tetrax tetrax           1 1     
61 Otis tarda        1 1  1 1     
62a Recurvirostra avosetta         1  1      
62b Recurvirostra avosetta            1     
63 Himantopus himantopus         1  1      
64 Himantopus himantopus            1     
65 Burhinus oedicnemus       1  1  1 1 1    
66 Glareola pratincola         1  1      
67 Glareola nordmanni           1 ?     
68 Pluvialis apricaria 1 1 1 1             
69 Philomachus pugnax 1 1 1 1 1  1 1         
70 Gallinago media 1  1 1   1 1         
71 Calidris alpina 1 1  1             
72 Lymnocryptes minimus 1 1 1 1            1 
73 Limosa limosa    1 1 1 1 1 1  1      
74 Numenius arquata   1 1 1 1 1 1 1        
75 Numenius phaeopus   1 1    ?         
76 Tringa glareola 1 1 1 1   ? ?        1 
77 Tringa stagnatilis       ? 1   1      
78 Arenaria interpres 1 1  ?             
79 Xenus cinereus    1 1    ?        1 
80 Larus minutus   1 1    1         
81 Sterna albifrons    1 1  1 1   1 1 1 1   
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SPECIES 
  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 
82 Chlidonias hybridus       1 1 1  1 1 1    
83 Chlidonias leucopterus    1   ? 1 ?  1 1 ?    
84 Chlidonias leucopterus            1     
85 Columba oenas   1 1 1 1 1 1 1 1 1  1 1 1  
86 Otus scops        1 1 1 1 1 1 1   
87 Bubo bubo   1 1 1 1 1 1  1 1 1 1 1 1 1 
88 Nyctea scandiaca 1 1               
89 Glaucidium passerinum   1 1  1 ?   1      1 
90 Strix uralensis   1 1   ?   1      1 
91 Strix nebulosa   1 1            1 
92a Asio flammeus 1 1 1 1 1 1 1 1 1   1  1  1 
92b Asio flammeus           1      
93 Caprimulgus europaeus   1 1 1 1 1 1 1 1 1 1 1 1 1  
94 Alcedo atthis    1 1 1 1 1 1 1 1 1 1 1 1  
95 Coracias garrulus    1   1 1 1  1 1 1 1   
96 Dendrocopos leucotos    1   1 1  1     1  
97 Picoides tridactylus   1 1  1 ?   1      1 
98 Picus canus   1 1  1 1 1 1 1 1  1   1 
99 Galerida cristata    ? 1 1 1 1 1 ? 1  1 1   
100 Anthus campestris    ? 1 ? 1 1 1  1 1 1 1   
101 Prunella collaris          1     1  
102 Monticola saxatilis         ? 1     1  
103 Luscinia svecica 1 1 1 1 1 1 1 1 1 ? 1     1 
104 Acrocephalus paludicola    1 1  1 1         
105 Hippolais pallida         1  ?  1 1   
106 Ficedula albicollis      1 1 1 1 1 1      
107 Panurus biarmicus     1  1 1 1  1 1     
108 Panurus biarmicus           1      
109 Tichodroma muraria          1     1  
110 Parus cyanus    1    1         
111 Lanius minor       1 1 1 ? 1 1 1 1   
112 Emberiza cia               1  
113 Emberiza cia         1    1    
114 Emberiza melanocephala           1  1    
115 Carduelis flammea 1 1 1   1    ?      1 
  MAMMALS                 
1 Bison bonasus        1   ?   ?  ?  
2 Canis lupus  1 1 1 1   1   1 1  1  1  
3 Castor fiber   1 1 1 1 1          
4 Desmana moschata        1   1      
5 Dryomys nitedula     1   1 1 1 1   1    
6 Lutra lutra   1 1 1 1 1 1 1    1    
7 Lynx lynx    1 1   1  ? 1   1   1 
8 Marmota bobak               1 ? 
9 Marmota marmota latirostris           1      ? 
10 Mustela eversmanni         1 1  1 1 1    
11 Mustela lutreola     1             
12 Pteromys volans    1 1             
13 Rupicapra rupicapra tatrica          1       
14 Spalax arenarius            1      
15 Nanospalax leucodon         1  1  1    
16 Spermophilus citellus      1 1  1  1  1    
17 Spermophilus suslicus         1   1      
18 Ursus arctos    1 1   1   1   1  1 1 
19 Vormela peregusna           1 1 1    
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Annex 6 

Internationally designated sites in countries of central and eastern 
Europe (till 2002). 

Country Convention / Program No. Designated Site Size (ha) Year * Coordinates 

Belarus 
Ramsar (Wetlands) 1 Sporovsky Biological Reserve 19384 1999 52°26’N 25°26’E 
World Heritage Convention 2 Belovezhskaya Puscha 87600 1979 52°45’N 23°59’E 

Biosphere Reserve (MAB) 3 Belovezhskaya Pushcha Biosphere 
Reserve 177100 1993 52°43’N 23°58’E 

 

Biosphere Reserve (MAB) 4 Berezinskiy Zapovednik 76201 1978 54°43’N 28°21’E 

Czech Republic 
 Ramsar (Wetlands) 5 Krkonosska Raseliniste (Krkonose 

mountains mires) 230 1993 50°45’N 15°32’E 

 Ramsar (Wetlands) 6 Krkonosska raseliniste (Krkonose 
Mountain Mires) 230 1993 50°46’N 15°38’E 

 Ramsar (Wetlands) 7 Lednické rybníky (Lednice 
fishponds) 650 1990 48°46’N 16°46’E 

 Ramsar (Wetlands) 8 Libechovka and Psovka Brook 350 1997 50°25’N 14°30’E 
 Ramsar (Wetlands) 9 Litovelské Pomoravi 5122 1993 49°43’N 17°03’E 
 Ramsar (Wetlands) 10 Mokrady dolniho Podyji (floodplain 

of lower Dyje River) 11500 1993 48°52’N 16°43’E 

 Ramsar (Wetlands) 11 Novozámecky a Brehynsky rybník 
(Novozámecky/Brehynsky ponds) 923 1990 50°35’N 14°43’E 

 Ramsar (Wetlands) 12 Poodri 5450 1993 49°42’N 18°04’E 
 Ramsar (Wetlands) 13 Sumavská raselinisté (Sumava 

peatlands) 6371 1990 48°60’N 13°26’E 

 Ramsar (Wetlands) 14 Trebonska raseliniste (Trebon 
peatlands) 1080 1993 48°52’N 14°48’E 

 Ramsar (Wetlands) 15 Trebonská rybníky (Trebon 
fishponds) 10165 1990 49°04’N 14°41’E 

 Biosphere Reserve (MAB) 16 Bilé Karpaty 71500 1996 48°59’N 17°51’E 
 Biosphere Reserve (MAB) 17 Krivoklátsko Protected Landscape 

Area 62792 1977 50°00’N 13°51’E 

 Biosphere Reserve (MAB) 18 Krkonose Biosphere Reserve 54787 1992 50°42’N 15°38’E 
 Biosphere Reserve (MAB) 19 Palava Protected Landscape Area 8017 1986 48°50’N 16°45’E 
 Biosphere Reserve (MAB) 20 Sumava Biosphere Reserve 167117 1990 48°54’N 13°59’E 
 Biosphere Reserve (MAB) 21 Trebon Basin Protected Landscape 

Area 70000 1977 48°60’N 14°49’E 

Estonia 
Ramsar (Wetlands) 22 Alam-Pedja Nature Reserve 26000 1997 58°30’N 26°14’E 

Ramsar (Wetlands) 23 Emajoe-Suursoo Mire and 
Piirissaar Island 32600 1997 58°23’N 27°19’E 

Ramsar (Wetlands) 24 Endla Nature Reserve 8050 1997 58°53’N 26°07’E 
Ramsar (Wetlands) 25 Hiiuma Islets and Käina Bay 17700 1997 58°48’N 22°59’E 
Ramsar (Wetlands) 26 Matsalu State Nature Reserve 48640 1994 58°46’N 23°39’E 
Ramsar (Wetlands) 27 Muraka 12400 1997 59°10’N 27°08’E 
Ramsar (Wetlands) 28 Nigula Nature Reserve 4651 1997 58°01’N 24°42’E 

Ramsar (Wetlands) 29 Puhto-Laleatu-Nehatu Wetland 
Complex 4640 1997 58°34’N 23°33’E 

Ramsar (Wetlands) 30 Soomaa National Park 37169 1997 58°27’N 25°07’E 
Ramsar (Wetlands) 31 Vilsandi National Park 24100 1997 58°21’N 21°54’E 
World Heritage Convention 32 Curonian Split  2000 55°43 ‘N 20°31E  

 

Biosphere Reserve (MAB) 33 West Estonia Archipelago 
Biosphere Reserve 1560000 1990 58°30’N 22°37’E 
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Country Convention / Program No. Designated Site Size (ha) Year * Coordinates 

Hungary 
 Ramsar (Wetlands) 34 Biharugra Fishponds 2791 1997 46°58’N 21°32’E 
 Ramsar (Wetlands) 35 Bodrogzug 3782 1989 48°11’N 21°26’E 
 Ramsar (Wetlands) 36 Béda-Karapancsa 1150 1997 45°56’N 18°44’E 
 Ramsar (Wetlands) 37 Gemenc 16873 1997 46°14’N 18°51’E 
 Ramsar (Wetlands) 38 Hortobágy 23121 1979 47°30’N 21°06’E 

Ramsar (Wetlands) 39 Kardoskút 488 1979 46°28’N 20°37’E 
Ramsar (Wetlands) 40 Kisbalaton 14745 1979 46°39’N 17°12’E 
Ramsar (Wetlands) 41 Kiskunság 3903 1979 46°50’N 19°12’E 
Ramsar (Wetlands) 42 Lake Balaton 59800 1989 46°53’N 17°43’E 
Ramsar (Wetlands) 43 Lake Fertö 8432 1989 47°40’N 16°49’E 
Ramsar (Wetlands) 44 Lake Kolon at Izsák 2962 1997 46°45’N 19°18’E 
Ramsar (Wetlands) 45 Mártély 2232 1979 46°26’N 20°13’E 
Ramsar (Wetlands) 46 Ocsa 1078 1989 47°16’N 19°14’E 
Ramsar (Wetlands) 47 Pacsmag Fishponds 485 1997 46°53’N 18°22’E 
Ramsar (Wetlands) 48 Pusztaszer 5000 1979 46°33’N 20°03’E 
Ramsar (Wetlands) 49 Rétszilas Fishponds 1508 1997 45°50’N 18°34’E 
Ramsar (Wetlands) 50 Szaporca 257 1979 45°51’N 18°06’E 
Ramsar (Wetlands) 51 Tata, Old Lake 269 1989 47°38’N 18°20’E 
Ramsar (Wetlands) 52 Velence - Dinnyés 965 1979 47°09’N 18°34’E 

World Heritage Convention 53 Caves of Aggtelek and Slovak 
Karst (Hungarian Section) 55873 1995 48°30’N 20°38’E 

World Heritage Convention 54 Ferth-Neusiedler See    
Biosphere Reserve (MAB) 55 Aggtelek Biosphere Reserve 19247 1979 48°30’N 20°38’E 
Biosphere Reserve (MAB) 56 Hortobágy National Park 52000 1979 47°35’N 21°07’E 
Biosphere Reserve (MAB) 57 Kiskunság Biosphere Reserve 22095 1979 46°40’N 19°28’E 
Biosphere Reserve (MAB) 58 Lake Fertö Biosphere Reserve 12542 1979 47°41’N 16°46’E 

 

Biosphere Reserve (MAB) 59 Pilis Biosphere Reserve 23000 1980 47°43’N 18°56’E 

Lithuania 
Ramsar (Wetlands) 60 Cepkeliai 10590 1993 54°01’N 24°33’E 
Ramsar (Wetlands) 61 Kamanos 5195 1993 56°17’N 22°38’E 
Ramsar (Wetlands) 62 Nemunas Delta 23950 1993 55°19’N 21°20’E 

 

Ramsar (Wetlands) 63 Viesvilé 3216 1993 55°09’N 22°27’E 
 Ramsar (Wetlands) 64 Zuvintas 7500 1993 54°28’N 23°37’E 

Latvia 
Ramsar (Wetlands) 65 Lake Engure 18100 1995 57°16’N 23°09’E 
Ramsar (Wetlands) 66 Lake Kanieris 1200 1995 57°01’N 23°26’E 
Ramsar (Wetlands) 67 Teicu and Pelecares Bogs 24000 1995 56°35’N 26°28’E 

 

Biosphere Reserve (MAB) 68 North Vidzeme 398440 1997 57°49’N 25°32’E 

Poland 
Ramsar (Wetlands) 69 Biebrza National Park 59233 1995 53°27’N 22°33’E 
Ramsar (Wetlands) 70 Jezioro Karas 815 1984 53°33’N 19°29’E 
Ramsar (Wetlands) 71 Jezioro Luknajno 710 1977 53°49’N 21°38’E 
Ramsar (Wetlands) 72 Jezioro Siedmiu Wysp 999 1984 54°18’N 21°37’E 
Ramsar (Wetlands) 73 Jezioro Swidwie 891 1984 53°34’N 14°22’E 
Ramsar (Wetlands) 74 Slonsk Reserve 4235 1984 52°34’N 14°44’E 
Ramsar (Wetlands) 75 Slowinski National Park 18247 1995 54°42’N 17°18’E 

Ramsar (Wetlands) 76 Stawy Milickie Nature reserve 
(Miliicz fishponds) 5325 1995 51°32’N 17°25’E 

World Heritage Convention 77 Bialowieza National Park 10501 1979 52°46’N 23°52’E 

 

Biosphere Reserve (MAB) 78 Babia Gora National Park 1741 1976 49°35’N 19°32’E 
 Biosphere Reserve (MAB) 79 Bialowieza National Park 5316 1976 52°46’N 23°52’E 
 Biosphere Reserve (MAB) 80 East Carpathian (Poland) 149525 1998 49°07’N 22°40’E 
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Country Convention / Program No. Designated Site Size (ha) Year * Coordinates 

 Biosphere Reserve (MAB) 81 Karkonosze Biosphere Reserve 60351 1992 50°47’N 15°36’E 
 Biosphere Reserve (MAB) 82 Lukajno Lake Reserve 710 1976 53°49’N 21°38’E 
 Biosphere Reserve (MAB) 83 Puszcza Kampinoska 76233 2000 52°20’N 20°35’E 
 Biosphere Reserve (MAB) 84 Slowinski National Park 18069 1976 54°42’N 17°24’E 
 Biosphere Reserve (MAB) 85 Tatra Biosphere Reserve 123566 1992 49°15’N 19°57’E 

Moldova 
 Ramsar (Wetlands)   Lower Prut lakes 19152 2000 45°42’N 28°11E 

Romania 
Ramsar (Wetlands) 87 Danube Delta 647000 1991 44°54’N 28°58’E 
Ramsar (Wetlands) 88 Small island of Brailla 17586 2001 44°58’N 27°55 É 
World Heritage Convention 89 Danube Delta 679222 1991 45°00’N 29°25’E 
Biosphere Reserve (MAB) 90 Danube Delta Biosphere Reserve 591200 1998 44°57’N 29°12’E 
Biosphere Reserve (MAB) 91 Pietrosul Mare Nature Reserve 3068 1979 47°40’N 25°00’E 

 

Biosphere Reserve (MAB) 92 Retezat National Park 20000 1979 45°21’N 22°52’E 

Russian Federation 

Ramsar (Wetlands) 93 Beryozovyye Islands, Gulf of 
Finland, Baltic Sea 12000 1994 60°19’N 28°29’E 

Ramsar (Wetlands) 94 Islands in Onega Bay 3600 1994 64°56’N 35°10’E 
Ramsar (Wetlands) 95 Kama-Bakalda Bogs 226500 1994 56°25’N 45°21’E 
Ramsar (Wetlands) 96 Kandalaksha Bay 208000 1976 66°46’N 33°14’E 

 

Ramsar (Wetlands) 97 Kuban Delta: Akhtaro-Grivenskaya 
group of limans 88600 1994 45°30’N 38°02’E 

 Ramsar (Wetlands) 98 Kurgalski Peninsula, Gulf of 
Finland, Baltic Sea 65000 1994 59°42’N 28°04’E 

 Ramsar (Wetlands) 99 Lake Manych-Gudilo 112600 1994 46°18’N 42°53’E 

 Ramsar (Wetlands) 90 Limans between the River Kuban 
and the River Protoka 88400 1994 45°38’N 37°41’E 

 Ramsar (Wetlands) 100 Mouth of the River Svir 41439 1994 60°35’N 32°59’E 
 Ramsar (Wetlands) 101 Mshinskoye Bog System 75100 1994 59°03’N 30°14’E 
 Ramsar (Wetlands) 102 Oka Floodplain 161542 1994 55°02’N 40°09’E 
 Ramsar (Wetlands) 103 Pskov-Chudskoye Lowland Lakes 93600 1994 58°09’N 27°51’E 

 Ramsar (Wetlands) 104 Southern Coast of the Gulf of 
Finland 6400 1994 59°58’N 29°26’E 

 Ramsar (Wetlands) 105 Veselovskoye Reservoir 309000 1994 46°54’N 41°27’E 
 Ramsar (Wetlands) 106 Volga Delta 800000 1976 45°50’N 48°25’E 
 World Heritage Convention 107 Virgin Komi Forests 3280000 1995 63°37’N 59°24’E 
 World Heritage Convention 108 Western Caucasus 301068 1999 43°50’N 40°14’E 
 Biosphere Reserve (MAB) 109 Astrakhansky 66816 1984 45°41’N 47°53’E 
 Biosphere Reserve (MAB) 110 Chernye Zemly 121901 1993 45°56’N 46°26’E 
 Biosphere Reserve (MAB) 111 Kavkazsky 280335 1978 43°47’N 40°33’E 
 Biosphere Reserve (MAB) 112 Laplandsky 278436 1984 67°57’N 31°60’E 
 Biosphere Reserve (MAB) 113 Oksky 55744 1978 54°49’N 40°39’E 
 Biosphere Reserve (MAB) 114 Pechoro-Ilychsky 721322 1984 62°37’N 59°13’E 
 Biosphere Reserve (MAB) 115 Prioksko-Terrasny 4945 1978 54°53’N 37°38’E 
 Biosphere Reserve (MAB) 116 Teberdinsky 85064 1997 43°20’N 41°42’E 
 Biosphere Reserve (MAB) 117 Tsentralno-Chernozemny 5287 1978 51°35’N 36°08’E 
 Biosphere Reserve (MAB) 118 Tsentralno-Lesnoy 24447 1985 56°31’N 32°52’E 
 Biosphere Reserve (MAB) 119 Vodlozersky- Biosphere Reserve 862360 2001 62°51’N 36°52’E 

 Biosphere Reserve (MAB) 120 Nerasso-Desnianskoe-Polessie-
Biosphere Reserve 128398 2001 52°2’N 33°37’E 

 Biosphere Reserve (MAB) 121 Voronezhsky 31053 1984 51°57’N 39°35’E 

Slovak Republic 

 Ramsar (Wetlands) 122 Cicovské mrtve rameno (Cicov 
oxbow) 135 1990 47°46’N 17°47’E 
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Country Convention / Program No. Designated Site Size (ha) Year * Coordinates 

Ramsar (Wetlands) 123 Dunajskie luhy (Danube flood 
plains) 14488 1993 47°54’N 17°30’E 

Ramsar (Wetlands) 124 Latorica 4358 1993 48°29’N 21°58’E 

Ramsar (Wetlands) 125 Moravské luhy (Morava flood 
plains) 4971 1993 48°41’N 16°55’E 

Ramsar (Wetlands) 126 Orava River and its Tributaries 865 1998 48°14’N 19°28’E 
Ramsar (Wetlands) 127 Parízské mociare (Pariz marshes) 184 1990 47°52’N 18°30’E 
Ramsar (Wetlands) 128 Poiplie 411 1998 48°04’N 19°00’E 
Ramsar (Wetlands) 129 Rudava River Valley 560 1998 48°31’N 17°09’E 
Ramsar (Wetlands) 130 Senné-rybníky (Senné fishponds) 425 1990 48°39’N 21°59’E 
Ramsar (Wetlands) 131 Súr 1137 1990 48°14’N 17°15’E 
Ramsar (Wetlands) 132 Turiec Wetlands 467 1998 48°54’N 18°52’E 
Ramsar (Wetlands) 133 Wetlands of Orava Basin 9264 1998 49°25’N 19°38’E 

World Heritage Convention 134 Caves of Aggtelek and Slovak 
Karst (Slovak Section) 55873 1995 48°35’N 20°42’E 

Biosphere Reserve (MAB) 135 East Carpathian (Slovak) 40601 1998 49°10’N 22°06’E 
Biosphere Reserve (MAB) 136 Polana Biosphere Reserve 20079 1990 48°40’N 19°29’E 
Biosphere Reserve (MAB) 137 Slovensky Kras 36165 1977 48°35’N 20°42’E 

 

Biosphere Reserve (MAB) 138 Tatra Biosphere Reserve 105660 1992 49°12’N 19°58’E 

Ukraine 

 Ramsar (Wetlands) 139 Berda River Mouth and Berdianka 
Spit and Berdianska Bay 1800 1995 46°48’N 36°53’E 

 Ramsar (Wetlands) 140 Bilosaraiska Bay and Bilosaraiska 
Spit 2000 1995 46°55’N 37°19’E 

 Ramsar (Wetlands) 141 Central Syvash 80000 1995 46°07’N 34°20’E 

 Ramsar (Wetlands) 142 Dniester-Turunchuk Crossrivers 
Area 76000 1995 46°29’N 30°04’E 

 Ramsar (Wetlands) 143 Dnipro River Delta 26000 1995 46°34’N 32°29’E 
 Ramsar (Wetlands) 144 Eastern Syvash 165000 1995 45°43’N 34°59’E 
 Ramsar (Wetlands) 145 Karkinitska and Dzharylgatska Bay 87000 1995 46°04’N 32°56’E 
 Ramsar (Wetlands) 146 Kartal Lake 500 1995 45°18’N 28°31’E 
 Ramsar (Wetlands) 147 Kryva Bay and Kryva Spit 1400 1995 47°02’N 38°07’E 
 Ramsar (Wetlands) 148 Kugurlui Lake 6500 1995 45°18’N 28°40’E 
 Ramsar (Wetlands) 149 Kyliiske Mouth 32800 1995 45°23’N 29°41’E 
 Ramsar (Wetlands) 150 Molochnyi Liman 22400 1995 46°29’N 35°22’E 

 Ramsar (Wetlands) 151 Northern Part of the Dniester 
Liman 20000 1995 46°21’N 30°13’E 

 Ramsar (Wetlands) 152 Obytochna Spit and Obytochna 
Bay 2000 1995 46°34’N 36°15’E 

 Ramsar (Wetlands) 153 Prypiat River Floodplains 12000 1995 51°50’N 25°15’E 
 Ramsar (Wetlands) 154 Sasyk Lake 21000 1995 45°41’N 29°41’E 

 Ramsar (Wetlands) 155 Shagany-Alibei-Burnas Lakes 
System 19000 1995 45°47’N 29°58’E 

 Ramsar (Wetlands) 156 Shatsk Lakes 32850 1995 51°31’N 23°50’E 
 Ramsar (Wetlands) 157 Stokhid River Floodplains 10000 1995 51°40’N 25°23’E 
 Ramsar (Wetlands) 158 Tendrivska Bay 38000 1995 46°14’N 31°56’E 
 Ramsar (Wetlands) 159 Tyligulskyi Liman 26000 1995 46°52’N 31°07’E 
 Ramsar (Wetlands) 160 Yagorlytska Bay 34000 1995 46°25’N 31°53’E 
 Biosphere Reserve (MAB) 161 Askaniya-Nova Zapovednik 33307 1985 46°29’N 33°57’E 
 Biosphere Reserve (MAB) 162 Carpathian 38390 1992 49°08’N 22°51’E 
 Biosphere Reserve (MAB) 163 Chernomorskiy Zapovednik 87348 1984 46°17’N 31°55’E 

* = year of designation 



140 

Annex 7 
Prime Butterfly Areas Source:  Van Swaay,  C.A.M.  & Warren,  M.S.  ( in  prep)   
Note:  Areas have not  yet  been ident i f ied in  Poland,  Latv ia  and Hungary 

No. Name N E Size (ha)
Belarus 

BY-01 State Nature Reserve Zvanets 52,03 29,48 10460
BY-02 Nalibosk Pusha 53,92 26,43 80000
BY-03 Kopysh Nature Reserve 53,42 28,47 300
BY-04 Olmansk Bogs Nature Reserve 51,75 27,45 90000
BY-05 Falichsky Moss 53,1 28,47 1700
BY-06 Dikoe bog 52,73 24,4 8000

Czech Republic 
CZ-01 Bílé Karpaty Mts (White Carpathians) 49,58 17,87 70000
CZ-02 Basin South from eské Budjovice w 48,78 14,34 110000
CZ-03 Alluvium of central Morava river bed 49,56 17,16 35000
CZ-04 Alluvia of Opava and Odra riverbeds 49,82 18,12 80000
CZ-05 Orlické hory Mts with foothills 50,22 16,25 150000
CZ-06 Praksická vrchovina (Highlands of Praksice) 49,08 17,6 2000
CZ-07 Milovice-Mladá 50,28 14,9 5800
CZ-08 Jamolice village 49,08 16,27 50
CZ-09 Basin of Cheb with adjacent part of Sokolov 50,19 12,58 20000
CZ-10 Southern foothills of Doupovské hory Mts. 50,18 12,99 7500
CZ-11 Alluvium of Labe River 50,11 15,3 15000
CZ-12 Milovick  les Forest 48,83 16,27 2000
CZ-13 Hodonínská doubrava Forest 48,88 17,28 3500
CZ-14 Boí les Forest 48,75 16,27 2500
CZ-15 Hrub  Jeseník Mts 50,11 17,17 10000

Estonia 
EST-01 Viidumäe Nature Reserve 58,29 22,11 1200
EST-02 Lääne - Saaremaa 58,33 22,17 84500
EST-03 Matsalu - Puhtu - Laelatu 58,71 23,73 66900
EST-04 Meadows of Soomaa 58,42 25,23 
EST-05 Värska - Orava 57,92 27,58 28400
EST-06 Aegviidu polügoon 59,37 25,68 2000
EST-07 Piusa 57,84 27,49 

Lithuania 
LT-01 Kunioniai forest 55,22 23,38 460
LT-02 Pavejuonis 54,98 23,38 64
LT-03 Dukstyna forest 55,27 24,4 550
LT-04 Pagramantis Regional park 55,38 22,18 13000
LT-05 Menteliai 55,55 24,4 280
LT-06 Rizgonys 55,15 24,4 288
LT-07 Siliniai 55,17 26,43 937
LT-08 Dzukija National Park 54,07 24,27 55400

Moldova 
MD-01 Kelerashsky forest 47,32 28,47 88642
MD-02 Gyrbovetcky forest 47,42 29,48 300

Romania 
RO-01 Racatau 46,62 23,38 35
RO-02 Lacul Rosu - Cheile Bicazului 46,73 23,38 125
RO-03 Cheile Zugreni 47,47 25,42 550
RO-04 Padurea Garboavele 45,58 27,45 4100
RO-05 Valea Cenei 40,5 22,65 60100
RO-06 Valea Berhina 44,98 22,37 150
RO-07 Parcul National Retezat 45,38 22,88 38000
RO-08 Cheile Tisitei 45,88 26,43 2000
RO-09 Fanatele Clujului 46,83 23,38 350
RO-10 Padurea Ardud 47,68 22,37 2800
RO-11 Padurile Noroieni-Turulung 47,88 22,37 250
RO-12 Padurea Jejelnic-Gorunis 47,88 23,38 6600



141 

No. Name N E Size (ha)
RO-13 Padurea Cernica 44,45 26,43 3700
RO-14 Padurea Faget 46,68 23,38 110
RO-15 Valea Chirisului 46,87 24,4 350
RO-16 Rimetea 46,5 23,38 1800

Russian Federation 
RUS-01 West Subcaucasus 44,57 39,68 75000
RUS-02 Prisurskij forest 55,7 46,78 540000
RUS-03 Jaroslavskoe Zavolzie 57,67 40,67 9000
RUS-04 Plesheevo Lake 56,83 38,63 11000
RUS-05 Landscape park Zavolzie 56,25 47,78 46237
RUS-06 Pustovo 57,75 39,65 100
RUS-07 Solovchihinskij wood 52,87 47,78 1870
RUS-08 Orlovka vill. 51,7 39,65 2500
RUS-09 Provalskaja Steppe 48,1 39,65 2000
RUS-10 Volotchaevskaja vill. 47 42,7 1500
RUS-11 Lihovskaja Ravine 48,12 39,65 1600
RUS-12 Kanigin 48,02 40,67 10250
RUS-13 Elanskaja vill. 49,17 42,7 1000
RUS-14 Donskoj Forest-2 49,2 40,67 35000
RUS-15 Efremo-Stepanovskaja 48,1 39,65 48200
RUS-16 Lisogorka 48,15 39,65 1500
RUS-17 Prioksko-Terrasny Nature Reserve 55,33 38,08 5000
RUS-18 Tatinki vill. 54 38,63 5
RUS-19 Frolischi vill. 56,88 42,96 2500
RUS-20 Ulyanino vill. 53 48,8 600
RUS-21 Tchuraevo vill. 52,08 57,95 600

Slovak Republic 
SK-01 Devínske Karpaty 48,18 17,03 1000
SK-02 Slovensk  kras 48,57 20,58 60000
SK-03 Borská nízina 48,51 17,13 100000
SK-04 Veká Fatra 48,98 19,1 60000
SK-05 Slovensk  raj 48,9 20,35 14100
SK-06 Burda 47,83 18,78 2000
SK-07 Zoborské vrchy 48,35 18,13 2500
SK-08 Tatry 49,18 19,96 55000
SK-09 Achtické vrchy 48,73 17,75 4650
SK-10 Pieniny, Spisská Magura 49,38 20,53 2100
SK-11 Krupinská planina 48,25 19,17 60000
SK-12 Hornádska kotlina, Hnilecké vrchy 48,96 20,74 30000
SK-13 Pohronská pahorkatina, Ipeská pahorkati 47,83 18,53 45000

Ukraine 
UA-01 Transcarpathia 48,48 23,18 716800
UA-02 Subcarpathia 49,42 23,63 363600
UA-03 Small Polesie 50,23 26,67 454900
UA-04 Dnepr Luka 47,77 35,15 131900
UA-05 Urochishe Zalivki and Stradchansky Les 49,93 23,38 2080
UA-06 Korop 48,57 22,37 457
UA-07 Lalovo 48,42 22,37 105
UA-08 Bene 48,17 22,37 6900
UA-09 Black Hill 48,15 23,38 385
UA-10 Bushtino 48,07 23,38 691
UA-11 Dobrony 48,42 22,37 4822
UA-12 Dolina 48,95 24,4 9352
UA-13 Nimchin 48,17 25,42 7123
UA-14 Dzurov 48,4 25,42 2422
UA-15 Krasnoe 48,8 24,4 12865
UA-16 Biletskyi Lis 49,43 23,38 4953
UA-17 Hora Sypukha i Lysa 49,78 24,4 453
UA-18 Hora Bila 49,93 24,4 392
UA-19 Potashnia 50,5 29,48 34420
UA-20 Balchansk and Rossohovata ravines 48,12 35,58 1767
UA-21 Aj-Petri 45,13 35,45 100200
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Annex 8 

Birds used for the analysis of migration routes in the Pan-
European Ecological Network 

GENUS SPECIES VERNACULAR 

Gavia stellata Red-throated Diver 

Gavia arctica Black-throated Diver 

Podiceps auritus Slavonian Grebe 

Phalacrocorax carbo Cormorant 

Phalacrocorax pygmeus Pygmy Cormorant 

Pelecanus onocrotalus White Pelican 

Pelecanus crispus Dalmatian Pelican 

Botaurus stellaris Bittern 

Egretta garzetta Little Egret 

Egretta alba Great White Egret 

Ardea purpurea Purple Heron 

Ciconia nigra Black Stork 

Ciconia ciconia White Stork 

Plegadis falcinellus Glossy Ibis 

Platalea leucorodia Spoonbill 

Cygnus columbianus Bewick's Swan 

Cygnus cygnus Whooper Swan 

Anser fabalis Bean Goose 

Anser albifrons White-fronted Goose 

Anser erythropus Lesser White-fronted Goose 

Anser anser Greylag Goose 

Branta leucopsis Barnacle Goose 

Branta ruficollis Red-breasted Goose 

Tadorna ferruginea Ruddy Shelduck 

Tadorna tadorna Shelduck 

Anas penelope Wigeon 

Anas strepera Gadwall 

Anas acuta Pintail 

Netta rufina Red-crested Pochard 

Aythya nyroca Ferruginous Duck 

Aythya marila Scaup 

Somateria mollissima Eider 

Melanitta fusca Velvet Scoter 

Mergus albellus Smew 

Mergus serrator Red-breasted Merganser 

Milvus migrans Black Kite 
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GENUS SPECIES VERNACULAR 

Haliaeetus albicilla White-tailed Eagle 

Aegypius monachus Cinereous Vulture 

Circus macrourus Pallid Harrier 

Aquila clanga Greater Spotted Eagle 

Aquila heliaca Imperial Eagle 

Falco naumanni Lesser Kestrel 

Falco vespertinus Red-footed Falcon 

Crex crex Corncrake 

Grus grus Crane 

Tetrax tetrax Little Bustard 

Otis tarda Great Bustard 

Haematopus ostralegus Oystercatcher 

Recurvirostra avosetta Avocet 

Glareola pratincola Collared Pratincole 

Glareola nordmanni Black-winged Pratincole 

Charadrius hiaticula Ringed Plover 

Pluvialis apricaria Golden Plover 

Pluvialis squatarola Grey Plover 

Chettusia gregaria Sociable Plover 

Calidris alba Sanderling 

Calidris alpina Dunlin 

Limicola falcinellus Broad-billed Sandpiper 

Philomachus pugnax Ruff 

Gallinago media Great Snipe 

Limosa limosa Black-tailed Godwit 

Limosa lapponica Bar-tailed Godwit 

Numenius arquata Curlew 

Tringa stagnatilis Marsh Sandpiper 

Arenaria interpres Turnstone 

Larus minutus Little Gull 

Larus marinus Great Black-backed Gull 

Gelochelidon nilotica Gull-billed Tern 

Sterna caspia Caspian Tern 

Sterna albifrons Little Tern 

Chlidonias hybridus Whiskered Tern 

Chlidonias niger Black Tern 

Chlidonias leucopterus White-winged Black Tern 

Ficedula albicollis Collared Flycatcher 
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Annex 9 

Mammals on which distribution information has been gathered 

Mammals 

Bison bonasus  

Canis lupus  

Castor fiber 

Desmana moschata 

Halichoerus grypus  

Lutra lutra 

Lynx lynx  

Mustela lutreola  

Spalax leucodon 

Spermophilus suslicus  

Ursus arctos  
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Annex 10 

Major European rivers that act as corridors in the PEEN with fish 
species occurring 

Divide River Fish species 
Pechora Acipenser ruthenus  

Coregonus albula  
Coregonus lavaretus  
Coregonus nasus  
Cottus gobio  
Phoxinus percnurus 
Salmo salar  

Severnyy Dvina Acipenser ruthenus 
Coregonus lavaretus 
Cottus gobio 
Salmo salar 

Nordic Ice 
Sea 

Mezen No data available 

Baltic Sea Neva Pelecus cultratus  
Salmo salar 

 Volchov Acipenser ruthenus  
Aspius aspius  
Coregonus albula  
Coregonus lavaretus  
Coregonus nasus  
Coregonus oxyrhynchus  
Cottus gobio  
Lampetra fluviatilis 
Lampetra planeri  
Misgurnus fossilis 
Vimba vimba 

 Wisla  Lampetra planeri  

 San Aspius aspius  
Gobio albipinnatus 

 Narew Vimba vimba  
Alburnoides bipunctatus  
Barbus meridionalis  
Coregonus albula 
Coregonus lavaretus 
Cottus gobio  
Eudontomyzon mariae  
Hucho hucho 
Lampetra fluviatilis 
Misgurnus fossilis 
Pelecus cultratus  
Phoxinus percnurus 
Rhodeus sericeus 
Sabanejewia aurata 
Salmo salar  



146 

Divide River Fish species 

Baltic Sea 
continued 

Nemen Alburnoides bipunctatus 
Aspius aspius  
Coregonus albula 
Cottus gobio 
Eudontomyzon mariae 
Lampetra fluviatilis 
Lampetra planeri  
Pelecus cultratus 
Rhodeus sericeus 
Sabanejewia aurata 
Salmo salar 
Vimba vimba 

 Odra Alburnoides bipunctatus 
Aspius aspius 
Coregonus albula 
Coregonus lavaretus  
Coregonus oxyrhynchus  
Cottus gobio 
Gobio albipinnatus  
Hucho hucho 
Lampetra fluviatilis 
Lampetra planeri 
Misgurnus fossilis 
Pelecus cultratus  
Rhodeus sericeus 
Sabanejewia aurata 
Salmo salar 
Vimba vimba 

 Zapanaya  Lampetra planeri 
Salmo salar 

 Dvina/Daugava Cottus gobio 
Lampetra fluviatilis 
Rhodeus sericeus 
Vimba vimba 

 Velikaja  Salmo salar 

 Narva Coregonus albula  
Coregonus lavaretus  
Vimba vimba 

North Sea Labe Aspius aspius 
Cottus gobio 
Lampetra planeri  
Misgurnus fossilis 
Rhodeus sericeus  
Vimba vimba 

Danube  Pelecus cultratus  
Tisza Rutilus pigus  

Gobio albipinnatus 

Black Sea 

Prut Alburnoides bipunctatus 
 Vah Cottus gobio  

Vimba vimba 
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Divide River Fish species 

Black Sea 
continued 

Oltul Aspius aspius 
Eudontomyzon danfordi 
Eudontomyzon mariae 
Gobio uranoscopus 
Gymnocephalus schraetser 
Lampetra planeri 
Rhodeus sericeus 
Sabanejewia aurata 

 Morava Acipenser ruthenus  
Barbus meridionalis  
Coregonus lavaretus  
Hucho hucho  
Misgurnus fossilis 
Umbra krameri  
Zingel streber  

 Dnestr Acipenser ruthenus 
Alburnoides bipunctatus  
Aspius aspius 
Barbus meridionalis 
Cottus gobio 
Eudontomyzon danfordi  
Eudontomyzon mariae  
Gobio albipinnatus  
Gobio uranoscopus 
Misgurnus fossilis 
Rhodeus sericeus  
Sabanejewia aurata 
Umbra krameri  
Vimba vimba 

 Dnepr Acipenser ruthenus 
Alburnoides bipunctatus 
Aspius aspius  
Cottus gobio 
Eudontomyzon danfordi  
Eudontomyzon mariae 
Gobio albipinnatus 
Pelecus cultratus  
Phoxinus percnurus 
Rhodeus sericeus  
Umbra krameri 
Vimba vimba 

 Don Eudotomyzon mariae 
Gobio albipinnatus 

 Severny Donec Eudontomyzon mariae 
Gobio albipinnatus 
Gottus gobio 
Phoxinus percnurus 
Rhodeus sericeus 
Sabanejewia aurata 
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Divide River Fish species 

Black Sea 
continued 

Kuban Acipenser ruthenus 
Alburnoides bipunctatus 
Cottus gobio 
Eudontomyzon danfordi 
Eudontomyzon mariae 
Rhodeus sericeus 

 Yuzhnyy Bug Acipenser ruthenus 
Alburnoides bipunctatus 
Cottus gobio 
Gobio albipinnatus 

Volga Acipenser ruthenus 
Alburnoides bipunctatus 
Aspius aspius 
Coregonus albula 
Cottus gobio 
Eudontomyzon mariae 
Gobio albipinnatus 
Lampetra planeri 
Misgurnus fossilis 
Pelecus cultratus 
Phoxinus percnurus 
Rhodeus sericeus 
Vimba vimba 

Caspian 
Sea 

Ural Acipenser ruthenus 
Aspius aspius 
Cottus gobio 
Gobio albipinnatus 
Vimba vimba 

Source: Kmet’ová, Z. K. Poltárska & G.C. van Houwelingen, 2002 
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ANNEX 11 

List of people/organisations who participated in the consultation 
process 

AUSTRIA 
Mrs. E. Samec 
Co-ordinator Carpathian Ecoregion 
Initiative 
Deputy Director of Danube-Carpathian 
Programme Office 
WWF-Austria 
Ottakringer str. 114-116 
Vienna 
Tel: +43-14-88170 
Fax: +43-14-881729 

BELARUS 
Mrs N. Grishkova 
Deputy Head of the Department 
on Wildlife 
Min. of Natural Resources and 
Environmental Protection 
Kollektarnaya Street 10 
220048 Minsk 
Tel: +375-172-208626 
Fax: +375-172-208626 
Email: minproos@mail.belpak.by 

Dr M. Nikiforov 
Acting Director 
Institute of Zoology 
Belarus National Acedemy of Science 
27, Akademichnayastr 
220072 Minsk 
Tel: +375-17-2842504 
Fax: +375-17-2841036 / 2842275 
Email: ring@biobel.bas-net-by 

BELGIUM 
Mr N. Hanley 
Head of Unit 
European Commission 
Dg Environment 
Beaulieulaan 9 
1160 Brussels 
Fax: +32-2-2969557 
Email: helen.jolly@cec.eu.int 

BOSNIA-HERZEGOVINA 
Mr. R. Mehmedagic 
Minister 
Federal Min. of Physical 
Planning and Environment 
Titoca 9a 
Sarajevo 
Tel: +387-71-522677 
Fax: +387-71-473124 / 663548 
Email: fmokolis@bih.net.ba 

BULGARIA 
Mrs M. Karadimova 
Expert to the National Nature 
Protection Service Directorate 
Min. of the Environment and Waters 
22 Maria Boulevard 
1000 Sofia 
Tel: +359-2-9406629 
Fax: +359-2-9809641 
Email: mariakara@moew.govrn.bg 

CYPRUS 

Mr A. Antoniou 
Senior Environmental Officer 
Min. of Agriculture & Natural Resources 
Tagmatarhou Pouliou 17 
1411 Nicosia 
Tel: +357-2303888 
Fax: +357-2774945 

DENMARK 
Mr. H. Dissing 
Head of EU Accession Section 
WWF-Denmark 
Ryesgade 3F 
2200 Copenhagen 
Tel: +45-35247836 
Fax: +45-35247868 
Email: h.dissing@wwf.dk 
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ESTONIA 
Ms J. Lass 
Min. of the Environment Strategy 
and Planning Department 
Rävala 8 
10143 Tallinn 
Tel: +372-6262872 
Fax: +372-6262801 
Email: aimek@ekm.envir.ee 

FRANCE 
Mrs. J. Robertson 
Senior Programme Specialist 
Division of Ecological Sciences 
MAB-programme 
UNESCO 
1, Rue Miollis 
75732 Paris, Cedex 15 
Tel: +33-145684067 
Fax: +33-145685804 

Mr. S. Jaakkola 
Consultant 
305, Ch. des Graffières 
La Roquebrussanne 
Tel: +33-494868625 
Fax: +33-494868625 
Email: s_jaakkola@yahoo.com 

GERMANY 
Dr. K. Ullrich & Dr. P. Finck 
Staff scientists 
Federal Agency for Nature Conservation 
Konstantinstr. 110 
53179 Bonn 
Tel: +49-228-84910 
Fax: +49-228-8491245 
Email: UllrichK@bfn.de 
Email: FinckP@bfn.de 

HUNGARY 
Dr R. Érdi 
Senior Advisor 
Min. for Environment & Regional Policy 
Költ  u. 21, Budapest 
Tel: +36-1-3957458 
Fax: +36-1-3957458 
Emial: Szekeres@mail2.ktm.hu 

ITALY 
Prof. L. Boitani 
Department Head 
Dept. of Animal Biology 
University of Rome 
Viale dell'Università, 32 
00185 Roma 
Tel: +39-6-491135 
Fax: +39-6-491135 
Email: Boitani@pan.bio.uniroma1.it 

LATVIA 
Dr. O. Nikodemus 
Associate Professor 
Head of Environmental Sciences 
Faculty of Geography and Earth Sciences 
University of Latvia 
Raina Boulevard 19 
LV 1548, Riga 
Tel: +371-7332627 
Fax: +371-7332 04 
Email: nikodemu@lanet.lv 

Dr. I. Kabucis 
Project officer 
Latvian Fund for Nature 
Kronvalda bulvaris 4 
Tel: +371-7322852 
Fax: +371-7830291 
Email: kabucis@lanet.lv 

LITHUANIA 

Dr. L. Balciauskas 
Head of Laboratory 
Institute of Ecology 
Akademijos 2 
232600 Vilnius 
Tel: + 370-2-729278 
Fax: + 370-2-729257 
Email: linasbal@ekoi.lt 

Dr. Z. Gulbinas 
Head of Depatment of Landscape 
Geography and Cartography 
Institute of Geography 
Akademijos 2 
232600 Vilnius 
Tel: +370-2729013 
Fax: + 370-2729245 
Email: zenonas.gulbinas@geo.lt 
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NETHERLANDS 
Drs. F. Baerselman 
Coordinator LHIE 
World Wide Fund for 
Nature, the Netherlands 
PO Box 7 
3700 AA Zeist 
Tel: +31-30-6937324 
Fax: +31-30-6912064 
Email: fbaerselman@wwf.nl 

Mr. P. Veen 
Project co-ordinator 
Royal Dutch society for Nature 
Conservation 
Den Blieklaan 82 
3766 AV Soest 
Tel: +31-356032892 
Fax: +31-356032893 
Email: veeneco@wxs.nl 

POLAND 
Mrs. K. Wojciechowska 
Specialist 
Min. of Environment 
Wawelska 52/54 
00-922 Warsaw 
Tel: +48-225792550 
Fax: +48-225792555 

Mr. Z. Tederko 
Director 
IUCN Office for Central Europe 
ul. Narbutta 40/21 
02-541 Warsaw 
Tel: +48-228493491 
Fax: +48-228810554 
Email: tederko@iucn-ce.org.pl 

ROMANIA 
Mrs. A. Baz 
Director of Directorate of Biodiversity 
Protection and Conservation 
Protected Area and Nature Monuments 
Min. of Water, Forests & Environmental 
Protection 
Boulevard Libertatii 12, sector 5, 
70005 Bucharest 
Tel: +401-4100531 
Fax: +40-14100282 
Email: baz@mappm.ro 

RUSSIA 
Dr. A.K. Blagovidov 
Coordinator Econet and Protected 
Areas Programme 
IUCN, The World Conservation Union 
Representative Office for CIS 
17, Martial Vasilevsky str 
123182 Moscow 
Tel: +7-0951904655 
Fax: +7-0954905818 
Email: akb_iucn@aport.ru 

Mr. A. Chtchoukine 
Chairman of the Board 
KE Association/Pan European Eco Forum 
PO Box 442 
199034 St. Petersburg 
Tel:+7-8123281472 
Fax: +7-8123281472 
Email: anton@ke.spb.org 

Mr. V. Pishelev 
Vice-head of Protected Areas Division 
Min. of Natural Resources 
B. Gruzinskaya Street 4/6 
123812 Moscow 
Tel: +7-0951256133 
Fax: +7-0951256133 
Email: learn@nm.ru 

Dr. N.A. Sobolev 
Programme co-ordinator 
Biodiversity Conservation Centre 
Vavilova str. 41 of 2 
117312 Moscow 
Tel: +7-0951245022 
Fax: +7-0951247178 
Email: laecol@online.ru 

Dr. V.M. Neronov 
Deputy Chair 
Russian MAB Committee 
13 Fersman street 
117312 Moscow 
Tel: +7-0951246000 
Fax: +7-0951291354 
Email: mab.ru@relcom.ru 

SLOVAKIA 
Dr. J. Oszlányi 
Director 
Institute of Landscape Ecology 
PO Box 254 
814 99 Bratislava 
Tel: +421-2-52493882 
Fax: +421-7-52494508 
Email: director@uke.savba.sk 
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SLOVAKIA continued 

Dr. P. Straka 
Min. of the Environment  
of the Slovak Republic 
Namestie Ludovita Stura 1 
812 35 Bratislava 
Tel: +421-7-59562455 
Fax: +421-7-59562533 
Email: straka.peter@lifeenv.gov.sk 

Mr. V. Vancura 
Regional Co-ordinator for CEE 
PAN Parks Foundation 
Hviezdoslavova 150 
03301 Liptovsky Hradok 
Tel: +421-44-5223436 
Fax: +421-44-5221214 
Email: vlado@aprojekt.sk 

SWITZERLAND 
Ir. G. van Dijk 
United Nations Environment Programme 
PO Box 356 
1219 Châtelaine 
Fax: +41-229799024 
Email: gerard.van.dijk@unep.ch 

Mr. T. Salathe 
Regional Co-ordinator for Europe 
Bureau of the Convention on Wetlands 
28, Rue Mauverney 
1196 Gland 
Tel: +41-229990173 
Fax: +41-229990169 
Email: salathe@ramsar.org 

UNITED KINGDOM 
Mr. P. Stuttard 
Head of Site Safeguard 
Countryside Council of Wales 
Maes Y Ffynon 
Ffordd Penrhos 
Bangor, LL7 2LQ 
Gwynedd, Wales 
Tel: +44-1248385607 
Fax: +44-1248385505 
Email: p.stuttard@ccw.gov.uk 
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ANNEX 12: Detailed overview of the results of 
the consultation process 
During the consultation process 125 organisations and/or persons where contacted with the request to 
review the preliminary results of the project. In order to streamline the consultation process a 
consultation form was developed. The form contained 25 questions. The form enabled identification of 
the aspects of the methodology and the indicative map that people agree with and with which aspects 
they did not agree. In total 23 consultation forms where returned. In addition, 11 reactions were received 
from people who send comments without using the consultation form. This annex summarises the 
reactions received. 

Overview of the responses by consultation form 

QUESTION 0 

Could you please, before filling in this consultation form, give the total package you have just received a 
grade based on the first impression on a scale from 1 to 10 (1 being the lowest, 10 the highest quality)? 

Answers received: 

4 5 6 7 8 9 10 no grade average 

1 3 1 6 5 1 3 3 7,3 

QUESTION 1: 

In this table, the definitions used in the scientific background report are listed. Of each of the definitions, 
the Section-number in the scientific report is mentioned. Please indicate whether you agree with the 
definition or not, and if not, please explain. 

Definition: Section in 
scientific 

report: 

Yes: No: Don’t 
know: 

Explanation: 

Core areas 2.2     
Corridors 2.2     
Buffer zones 2.2     
Restoration areas / Nature development 
areas 

2.2     

Endemic species 4.2     
Threatened species 4.2     
Characteristic species 4.2     

Overview of answers received: 

Question 1 yes yes,  but no do not know not answered 

1a Core Areas 16 1 4 1 1 

1b Corridors 13 4 3 2 1 

1c Buffer zones 16 2 3 1 1 

1d Restoration areas 13 1 6 2 1 

1e Endemic species 16 0 4 2 1 

1f Threatened species 20   2 1 

1g Characteristic species 13 1 4 4 1 
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Remarks: 

• A few definitions were unclear (either not well defined or not understandable for non 
biologists) 

• The need to include landscapes as criteria for designation of areas was questioned 

• The definition of corridors describes the function of a corridor for a species. It would be 
better to define it as a functional linkages between ecosystems of resource habitats of a 
species 

• The difference between the terms characteristic and endemic is not understood by all 
reviewers 

• The whole project is undertaken from a terrestrial point of view 

QUESTION 2: 

Naturalness, biodiversity and connectivity are chosen as central concepts in developing the Pan-
European Network. Do you agree with this? 

yes/no 

If not: please explain which of the concepts should not be included and why not, or which concept(s) 
should have been included and why these concepts would give an extra meaning/value to the project. 

Overview of answers received: 

Question 2 yes yes, but No don't know not answered 

 16 3 1 0 3 

Remarks:  

• the definition of biodiversity has been reduced to ‘only’ 449 species 

QUESTION 3: 

The Indicative Map is based upon three underlying maps. Map 1 (Figure 5) shows the international 
identified or designated areas. Map 2 (Figure 14) shows the areas that exceed the thresholds set for 
size for the different habitats. Map 3 (Figure 15) shows the identified stepping-stones for birds. 

Is the design of the three underlying maps clear? 

Is it clear how the Indicative Map is based upon the three underlying maps? 

Do you agree with this methodology? 

Recommendations/comments: 

Overview of answers received: 

Question 3  yes yes, but No don't know not answered 

3a Design 15  4 1 3 

3b Based 16  2 2 3 

3c Agree 12 1 4 3 3 

Remarks: 

• The method chosen depends heavily on the data quality, as the data quality is poor the 
methodology does not provide good results 
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• The process of corridors selection is not very specific, therefore migration corridors are 
missing (especially fly ways) 

• Two respondents do not agree with the use of a size criterion in the process of selecting 
core areas (see question 9) 

• The discussion is raised whether old-growth forest in Russia would benefit from strict 
protection 

• The combination of areas with an official designation status with areas that are considered 
important but have not official designation status causes confusion 

• The suggestion is made to incorporate a figure in the report that expresses the data 
availability and quality 

• More attention should be given to the macro and meso migrators for which the network is 
functional 

QUESTION 4: 

In the species, selection four categories of species have been distinguished to represent species 
diversity:  

Do you agree that these three categories are used for the species selection? 

Endemic (criterion A):  yes/no 

Characteristic (criterion A):  yes/no 

Threatened (criterion B):  yes/no 

Other species (criterion C):  yes/no 

Overview of answers received: 

Question 4  yes yes, but no don't know not answered 

4a Endemic 19 1   4 

4b Characteristic 15 1 2 1 4 

4c Threatened 19    4 

4d Other species 15 1 1 2 4 

Remarks 

• The need to include of characteristic species is unclear 

QUESTION 5: 

From a practical point of view, it was impossible to gather distribution information on all species that 
would fall in the 4 categories (endemic, threatened, characteristic, and other species. Therefore, 
selection of 449 species has been made, based on availability of species data (Section 4.2. & Annex 4). 

Do you agree with this selection? yes/no/don’t know 

Should there be any other species on this list, which would change the outcome of the project (which 
means leading to new indicated network components)? 

yes/no/don’t know 
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If yes: please explain which additional species should be included. Why, and in case of additional 
species where the data can be found (or send it along). (Note: the data should be available for more 
than one country). 

Overview of answers received: 

 yes yes, but no don't know not answered 

Question 5a 8 1 6 4 4 

Question 5b 7 3 8 1 4 

Remarks: 

• The data on species distribution are of a bad quality and show differences between the 
countries therefore they do not provide a good basis for this exercise 

• The list needs to be reviewed by Russian experts 

• There is an emphasis on species in accession countries, species occurring in NIS are 
neglected, especially the narrow endemics. 

QUESTION 6: 

The species distribution information is used as a validation step (Section 4.2). A hotspots analysis 
based on species groups is used. Areas with a high concentration of species of European importance 
should be covered by the core areas of the PEEN. 

Do you agree with this validation method? yes/no 

Overview of answers received: 

Question 6 yes yes, but no don't know not answered 

 17 1 2 0 3 

Remarks: 

• Given the quality of the distribution data this process will not result in a good validation 

QUESTION 7: 

In order to develop the habitat map three land cover data sources have been used being CORINE 
Biotopes data, PELCOM and IGGBP. 

Are their any regions where you have doubts regarding the quality of the land cover information provided 
by these data sources? yes/no 

If yes, please provided us with better information/suggestions for correction 

Overview of answers received: 

Question 7 yes yes, but no don’t know not answered 

 9  8 5 1 

Remarks: 

• Several classes in the CORINE Database for Romania are unreliable (grasslands, moors 
and heath land and agricultural areas) 



157 

• The land cover data in the East and Southeast of Russia are unreliable resulting in an 
over-estimation of grasslands in this region. 

• Map of the reconstructed vegetation of Central and Eastern Europe (scale 1: 250:000, 
Komarov Biotanical institute) could be used to improve the data.  

• The extent of wetlands in Belarus is overestimated 

• IBBP data not very up to date especially in Driel/Briansk area 

• Should all Taiga areas in Russia be considered as core-area? 

QUESTION 8: 

There are three criteria for identifying core areas. (1) Internationally designated sites are selected 
(Ramsar, MBA, World Heritage sites: see figure 4 annex 7) (2) internationally important sites/ 
internationally acknowledged sites (IBA, IPA, PBA, Corine Biotopes sites, Taiga Rescue Network) are 
selected (see Figure 5) (3) Large non fragmented areas have also been selected on the basis of 
assumed habitat-demands as regard to the size criterion (see Figure 14). 

Do you agree with these selection criteria or do you prefer other methods? 

Internationally designated  yes/no 

Internationally identified/acknowledged yes/no 

Fulfilling the size criterion  yes/no 

If one or more of your answers is no: please explain which of the selection criteria should not be 
included and why not or which additional criteria should have been included and why these criteria 
would give an extra meaning/value to the project. (Note: there should be enough data to be able to 
incorporate them into the methodology). 

Overview of answers received: 

Question 8  yes yes, but no don't know not answered 

8a Internationally 19 1 1  2 

8b Acknowledged 20  1  2 

8c Size criterion 18  3  2 

Remarks: 

• The use of a size criterion is neglecting small areas which are sufficient for species with 
limited area requirements but which are of international importance. This is especially the 
case for many of the accession countries 

• Using one size criterion for the habitats in the entire region overestimates the potential is 
Russia and underestimates the number of international important areas in the accession 
countries 

• By incorporating existing areas the map becomes self referring 

• The process of designation of international importance has in many countries in CEE not 
been completed 

• The international designation of an area is not guarantee or judgement regarding its has 
ecological functioning 
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• Additional internationally important and acknowledged areas need to be added: TELMA-
sites need to be added and areas important for Large Herbivores 

• The value of the areas designated by the Taiga Rescue Network is questioned 

QUESTION 9: 

To validate the outcome of the core areas selection, an analysis is undertaken to see whether the core 
areas identified in this project overlap with the core areas of international/European importance as 
identified in the national ecological networks. 

Do you agree with this validation criterion? yes/no 

Is this done correctly? yes/no/don’t know 

If not: please explain why not. 

Overview of answers received: 

 yes yes, but no don't know not answered 

Question 9a 16 3 2  2 

Question 9b 4  3 13 3 

Remarks: 

• The ecological network of Belarus has not yet been designed 

• As result of differences in approach there are considerable discrepancies with the national 
network 

• If there are discrepancies will the indicative map been adapted 

• The ecological networks on the national level are based on similar (wrong) assumptions, 
this procedure therefore is self referring (circular) 

• This is a paper exercise, validation on the ’ground’ is needed 

• This process is not described in the report- please do so 

QUESTION 10: 

Due to shortage of data, some internationally identified or designated areas (larger then 1000 hectares) 
might be missing or wrongly presented on the map. If you know of any missing areas, please name the 
source, where the additional data can be found (or send it along). 

Are there any areas missing or wrongly presented? 

yes/no/don’t know. 

If yes: please name the error. 

Overview of answers received: 

Question 10 yes no don't know not answered 

 13 1 6 3 

Remarks: 

• The differences in scale and the small maps make it difficult to assess whether areas are 
missing 
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• Additional areas have been added based on the suggestions made 

• The combination of internationally identified and designated areas causes confusion given 
the different legal status 

QUESTION 11: 

To validate the outcome of the corridor selection, an analysis is undertaken to see whether the corridors 
identified in this project are consistent with the international important corridors identified in the national 
ecological networks. 

Do you agree with this validation criterion?  yes/no 

If not: please explain why not. 

Overview of answers received: 

Question 11 yes yes, but no don't know not answered 

 16 2 3 0 2 

Remarks: 

• It was questioned whether on an European scale corridors do function 

The Polish corridors have not yet been identified by the Ministry (end 2002) 

QUESTION 12: 

Are there any errors in the identification of the migration corridors (missing corridors) or is there 
additional data that are not used in this project?  

yes/no/don’t know. 

If yes: please name the error or name the source, where the additional data can be found (or send it 
along) and why it would be of extra value/meaning to this project. 

Overview of answers received: 

Question 12 yes no don't know not answered 

 4 2 14 3 

Remarks: 

• Many rivers are degraded and do not function anymore as corridors 

• Bird corridors along the coast and large rivers are missing 

• The network of Belarus is still under development 

• Lower Green Danube Corridor needs to be included 

QUESTION 13: 

Are there any errors in the identification of the dispersal corridors or is there additional data (based on 
data on dispersal) that are not used in this project?  

yes/no/don’t know. 

If yes: please name the error or name the source, where the additional data can be found (or send it 
along) and why it would be of extra value/meaning to this project. 
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Overview of answers received: 

Question 13 yes no don't know not answered 

 6  12 5 

Remarks: 

• Corridors are species specific, the approach in the report is to generic, they can not be 
designated in this way 

• 7 corridors have been identified in Ukraine 

• Corridors between biosphere reserves Nerusso-Desnianskoyepolessie, Prioksko-Terrasny 
and Osksi 

QUESTION 14: 

In the project, areas for nature development/restoration have been indicated if the area belongs to size 
class II and III and cannot be connected to the network because of its isolation. 

Do you agree with this selection criterion? 

yes/no 

If not: please explain why, which additional criterion do you feel is valid?  

(Note: there should be enough data on the extra criteria to be able to incorporate the criteria into the 
methodology). 

Overview of answers received: 

Question 14 yes yes, but no don't know not answered 

 14 1 3 0 5 

Remarks: 

• The approach is to simple 

• The network of Belarus has not yet been completed 

• Looking at the map the approach is not clear 

• The potentials of sites has not been taken into account (hydrology, location) 

QUESTION 15: 

Are there any errors in the identification of the nature development areas/restoration areas, for instance 
missing areas? 

yes/no/don’t know. 

If yes: please name the error or name the source, where the additional data can be found (or send it 
along) and why it would be of extra value/meaning to this project. 

Overview of answers received: 

Question 15 yes no don't know not answered 

 4 0 13 6 
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Remarks: 

• Territory Volga-Aktuba floodplain should have been included 

• The potential of a site is not taken into account in this approach 

QUESTION 16:  

In this project, no buffer zones have been identified. 

Do you feel that identification of buffer zones on this scale is feasible/needed? 

yes/no 

If yes: please explain how or why 

Overview of answers received: 

Question 16 yes no don't know not answered 

 2 19 0 2 

Remarks: 

• Parts of the forest areas in Northern Russia should be considered as buffer zones. There is 
a need to further distinguish core-areas in this region 

• Buffer zones can only be identified on local level as they strongly depend on local 
circumstances 

• Buffer zones on this scale level should be included through combining smaller core-areas 
(that now are excluded from the map) with the adjacent areas  

QUESTION 17: 

Are there any European wide data sources overlooked, which are not mentioned in the report (Annex 2) 
or which did not came forward in the above mentioned questions? 

yes/no/don’t know 

If yes: please name the source, where the additional data can be found (or send it along) and why it 
would be of extra value/meaning to this project. 

(Note: no national data, data should be available for more than 1 country). 

Overview of answers received: 

Question 17 yes no don't know not answered 

 7 9 3 4 

Remarks: 

• Results of the recently completed Econet studies in Russia needs to be incorporated 

• Several Russian institutions have information on species distribution 

• Map of reconstructed vegetation of Central and Eastern Europe. Scale 1: 250000. Komarov 
Biotanical Institute. Leningrad, 1989 (Chief editors: S.A.Gribova, R. Neuhaus) 

• Kosharinov A.V., Morozova O.V. Susyem of local flora core areas o East Europe for 
organisation of florestic diversity monitoring. Biodiversity monitoring. Institute for problems 
of ecology and evolution. 

• Atlas flora Europaea.   
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QUESTION 18: 

Is the legend of the indicative map clear? 

yes/no 

Recommendations/comments: 

Overview of answers received: 

Question 18 yes no 

 15 8 

QUESTION 19: 

Is it clear from the Indicative Map and the scientific background document that some included areas are 
not shown on the Indicative Map, due to the technical limitations of the used resolution? 

yes/no 

Recommendations/comments: 

Overview of answers received: 

Question 19 yes no don't know 

 16 6 1 

QUESTION 20: 

Do you think this project is useful as a method to integrate the existing national networks in an 
international European design? 

yes/no 

If not: please explain why not and how it might be improved. 

Overview of answers received: 

Question 20 yes no don't know not answered 

 20 1  2 

Remarks: 

• The project would require further methodological improvements 

• The lack of data is a serious problem that influences the result of the project 

• The project should incorporate the development of the Natura 2000 network better, and 
should underpin especially article 10 

• This map should not mark the end of the development and establishment of PEEN 

QUESTION 21: 

The status of the Indicative Map is not binding, but only indicative. The Committee of Experts of 
PEBLDS might decide to forward the indicative map with a short report to the Council of PEBLDS for 
presentation at the next Ministerial meeting ‘Environment for Europe’ in Kyiv. 
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What would you like to see happen with the outcome of the project (please mark one or more of the 
options)? 

• Scientific document (including map) for the Committee of Experts. 

• Presentation of the indicative map with a short summary of the report as a policy relevant 
document for the PEBLDS Council and Kyiv conference. 

• Presentation as an information document at Kiev. 

• Other 

Overview of answers received: 

Question 21   

 Scientific document 12 

 PEBLDS-policy 10 

 information Kiev 7 

 other 5 

 no answer 2 

Remarks: 

Other :  

• the project should be peer reviewed and published in an international magazine 

• the document should form the basis of further collaboration 

QUESTION 22: 

Please give a grade on a scale from 1 to 10 for the draft of the scientific background document (1 being 
the lowest, 10 the highest quality): 

Please give a grade on a scale from 1 to 10 for the draft of the scientific background document (1 being 
the lowest, 10 the highest quality): 

Question 22 2 6 7 8 9 10 not 
answered 

Average 

 1 1 6 7 1 4 3 7,8 

QUESTION 23: 

Please give a grade on a scale from 1 to 10 for the draft of the Indicative Map (1 being the lowest, 10 
the highest quality):  

Question 23 3 4 5 6 7 8 9 10 not 
answered 

Average 

 1 2 3 2 3 5 2 1 4 7,1 

QUESTION 24: 

If you have any other comments/suggestions/remarks/recommendations, please feel free to write them 
down here: 
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Remark: 

It was decided not to include all comments on question 24 in this annex. Most of the remarks have 
been incorporated in the document. 

Main issues raised by people commenting on the report not using the consultation forms 

• The current project put an emphasis on species that require large areas for survival (space 
demanding species). Many species of internationally importance depend on a great number 
of smaller areas, which also require protection from an international perspective. Currently 
these areas are not or not well represented on the Indicative map. The restriction following 
from the chosen approach should be clearly highlighted in the report and on the indicative 
map.  

• The internationally designated areas are now indicated with red bars and stars. They are 
not very conspicuous on the map. Change their colour 

• Please compare the ‘Indicative map of PEEN for CEE’ with the existing national network of 
Poland. Several inconsistencies can be noted (especially NE Poland) 

• The size criteria set for the areas of (Pan)-European importance in this project are high. 
Applying these criteria to many West-European countries might result in a situation that no 
internationally important areas are indicated. Please review the size criteria set in the light 
of existing areas in Western Europe that are recognised as being of international 
importance. 

• Please consult the document national environmental Network for Ukraine for additional 
information on Ukrainian network (especially corridors) 

• The map which was downloaded from the web is difficult to interpret and almost illegible 
(even on A3-format). 

• The colour used for corridors can easily be confused with the colour scheme on 
internationally designated areas-this needs to be adapted 

• Transboundary Biosphere Reserves are currently gaining interest as a means to manage 
ecosystems along frontiers. This trend needs to be mentioned in the report. 
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Areas designated under international 
conventions and regulations in the CEE region 
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The Pan-European Ecological Network habitat 
Map 


