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1 Executive summary 

1.1 Objectives 
The overall objective for EBONE WP2 is to provide an overview and assessment of in situ 

and EO observation approaches to biodiversity monitoring and their characteristics.  

The overall objective of WP 2 was divided into three main tasks, each forming an 

Intermediate Deliverable that were integrated in the final Deliverable of WP 2 presented here: 

The objective of task 2.1 is to review topical and spatial priorities of policies for biodiversity 

and to derive suggestions for a prioritisation for monitoring of habitats and species in the 27 

countries of the EU. This task resulted in the Intermediate Deliverable “Report on spatially 

and topically prioritized species and habitats”. 

The objective of task 2.2 was to evaluate to which extent monitoring schemes in a country 

focus on habitats and species for which they have medium to very high national 

responsibility. This task resulted in the Intermediate Deliverable “Report on the coverage of 

species with medium to high national responsibility by monitoring schemes”. 

The objective of the final task 2.3 was to provide an overview of the coverage and gaps in 

biodiversity monitoring schemes in Europe and their compliance with INSPIRE and GEO 

data sharing principles. This includes an assessment of the potential to integrate existing 

national or regional monitoring schemes towards a prioritized European wide biodiversity 

monitoring. This task resulted in the Intermediate Deliverable “Report on the major species, 

habitat, and earth observation monitoring systems in Europe and their compliance with the 

INSPIRE Directive“.  

1.2 Key results 
In this Deliverable, we first define our understanding of the setting of topical and spatial 

priorities for the monitoring of habitats and species in Europe and what kind of consequences 

this understanding has for the selection of biodiversity components for monitoring. While 

many different approaches for determining conservation priorities have been suggested in 

the literature, we focus on two main criteria: 1) priorities set by European and other 

international policies and 2) the potential of existing monitoring schemes and their integration 

for a spatially and topically prioritized biodiversity monitoring in Europe. In the first criterion 

we included policies targeted directly at biodiversity conservation and policies addressing 

ecosystem services. The second criterion is a key operational criterion. We gave preference 

to these two criteria because a topically and spatially prioritized biodiversity monitoring 
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system in Europe will remain academic unless it obtains political legitimacy and builds on 

existing approaches.  

Many European and international policies focus on particular components of biodiversity but 

only a small number explicitly set priorities for species and/or habitats: The Birds Directive, 

the Habitats Directive, the Bern Convention on the Conservation of European Wildlife and 

Natural Habitats, the Bonn Convention on Migratory Species, the Convention on the 

International Trade in Endangered Species (CITES), and the Water Framework Directive. In 

addition, the European and national Red Lists, the National Responsibility instrument, the 

global biodiversity hotspot concept, and the SEBI 2010 indicators (and national biodiversity 

indicators) provide quite specific input to policies on biodiversity. While all of these policies 

stress the importance of monitoring, only the Birds, Habitats, and Water Framework 

Directives require it legally. The Water Framework Directive does not prioritize species and 

habitats sensu stricto, rather it identifies groups of organisms as indicators for the 

environmental condition of water bodies and aquatic habitats. The same applies to other 

indicators for ecosystem services though no explicit priority list have been developed and 

adopted by policies as yet. Because of the different purposes and nature of biodiversity 

status and trend monitoring and ecosystem service monitoring and because it still needs to 

be explored how the latter will inform the former once data from the Water Framework 

Monitoring will have become widely available, we provide separate priorities for these issues.  

Regarding species, most policies focus on terrestrial vertebrates. Plants, and popular 

invertebrate groups (primarily butterflies) are covered less often and to a lesser extent (Table 

1). Other taxonomic groups are only rarely included in priority lists at the European level 

(mainly in European and/or global red lists).  

According to the EuMon Database on European biodiversity monitoring schemes monitoring 

effort mainly focuses on popular species groups such as birds, mammals, butterflies and 

plants (EuMon 2010). Other species groups like fish, reptiles, amphibians, other 

invertebrates or lower plants are less well covered by monitoring schemes. For habitats, 

forests are the most commonly monitored habitat group. Only very few countries 

implemented nation-wide general habitat monitoring schemes and even fewer countries 

monitor in regular time intervals. As most monitoring schemes were established before 2007 

- the year in which the INSPIRE directive was enacted - compliance regarding data structure, 

format, and availability was not an issue in the development of most schemes. According to a 

small survey among monitoring coordinators, data seem to be generally available to the 

public in some form although in nearly all cases under certain restrictions (see Deliverable 

7.1 - 0.2 of WP 7). 
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Based on existing policy priorities we recommend four levels of priorities for biodiversity 

monitoring in Europe. To avoid incompleteness and ambiguity, we decided that the four 

levels together should comprise all habitat types and species (groups). Thus, the four levels 

reflect basic to high priority. 

Level I: Species listed on Annex I of the Birds Directive and habitats and species in Annexes 

I and II, respectively, of the Habitats Directives; this highest priority could be differentiated 

into two levels, species and habitats identified as European “priority” in the Habitats Directive 

(level I+) and those not identified as priority (level I-). A reassessment of European 

responsibility using a freely scalable method (Schmeller et al. 2008c) and a documentation of 

the approach used is advisable. For European countries that are not member of the EU, 

species listed as “Strictly protected” by the Bern Convention should be included in level I. 

Essentially, this means approximately 1800-1900 top priority species and 233 top priority 

habitats. 

Level II: All remaining species on the remaining Annexes of the Nature Directives, the 

“protected” species of the Bern Convention, the SEBI 2010 indicator species, species 

classified in official European red lists as endangered or in a higher threat category, as well 

as the European species on Annex I of CITES and on Annex I of the Convention on 

Migratory Species. This would add approximately 1000-1100 species to the topical priorities. 

As for level I, we suggest differentiating the second level spatially in species for which 

Europe has high to very high national responsibility (level II+) and those for which it has only 

basic to medium responsibility (level II-). We recommend that monitoring effort is spatially 

differentiated among countries by determining national responsibilities for each European 

country. 

Regarding habitats, current policies do not allow a differentiation among the habitats not 

included on level I, and European red lists or national responsibilities are not yet available. 

Therefore, we recommend including in level II those habitat types not covered in level I, for 

which the potential of integration of existing national and international monitoring schemes is 

highest. According to the assessments presented in chapter 6, these are: forests, coastal 

and halophytic habitats and natural and semi-natural grassland formations. 

Level III: Annex II species of CITES, invasive species included in the annexes of CITES, as 

well as the 100 alien invasive species with the highest negative impact on European 

biodiversity; species on Annex II of the Convention of Migratory Species; species listed as 

vulnerable in European wide or global red lists. Essentially this includes most remaining 

terrestrial vertebrates and approx. 150-200 further species. Level III should also comprise all 

habitats, excluding constructed, industrial, or artificial ones, that are not included in level I or 
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level II. We suggest differentiating the third level again spatially in species for which Europe 

has high to very high national responsibility (level III+) and those for which it has only basic to 

medium responsibility (level III-). Monitoring effort could be spatially differentiated among 

countries by determining national responsibilities for each European country. National 

biodiversity indicators that are not covered by Level I or II could be added to national lists of 

level III priorities. 

Level IV: all remaining European and invasive species and habitats. Again, a spatial 

differentiation could be made among countries depending on the national responsibilities 

they have for these species. 

For ecosystem services, currently only two levels can be distinguished: level I comprises 

monitoring for the Water Framework Directive, the only services, for which monitoring is 

legally mandatory. For all other ecosystem services, research and policy development to set 

explicit priorities and to develop appropriate agreed indicators is a high priority. 

2 Criteria for setting topical and spatial priorities 

In this chapter we cover our definition of topical and spatial priorities and our criteria for 

making such priorities.  

Setting of topical priorities for monitoring of species and habitats is understood as giving 

different species and habitats different priority for monitoring. The criteria on which this 

selection is based should satisfy specific, as far as possible, commonly agreed criteria.  

Setting of spatial priorities for monitoring of species and habitats is understood as allocating 

different priorities to a species or habitat in different parts of their distribution area. It may 

also be understood as giving different priorities to different areas based on their species or 

habitat richness. In terms of monitoring, this means to focus monitoring efforts on priority 

areas.  

Many different methods and criteria have been suggested to set conservation priorities (e.g., 

Freitag & Jaarsveld 1997; Margueles & Pressey 2000; Coates & Atkins 2001; Fitzpatrick et 

al. 2007; Schmeller et al. 2008d) and different people have different preferences regarding 

species and habitats (Sandler 2010). The decision on which criteria to use for priority setting 

are thus in part normative. In Europe, priorities are guided by international conventions and 

European and national legislations and their implementation instruments. To obtain 

legitimacy criteria for spatial and topical priorities for biodiversity monitoring therefore need to 

be linked to key policies, i.e., where monitoring will be essential to verify whether the 
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objectives of these policy instruments are being satisfied (Henry et al. 2008; Kull et al. 2008; 

Lengyel et al. 2008; Schmeller 2008). To be achievable in practice, priorities should also 

consider feasibility and efficiency as additional criteria.  

Policy instruments with a mainly generic treatment of biodiversity (e.g., the Convention on 

Biological Diversity, CBD) will need some process to make the concept of biodiversity 

operational, i.e., by identifying specific biodiversity components, before making priorities for 

monitoring meaningful. Noss (1990) has proposed a breakdown of various biodiversity 

components according to their content, structure, and function for a range of organisational 

scales. However, as we will focus on species and habitats, the task is reduced to deciding, 

which species and habitats are to be selected for which countries and regions. 

To help in prioritising the relevant biodiversity components where policy instruments have not 

already specified the items of interest, it may be relevant to consider how individual species 

and habitats may contribute to the maintenance of essential ecosystem services and 

ecosystem processes or are suitable indicators for them. The ecosystem services concept 

(Millenium Ecosystem Assessment 2003) is not without challenges in practical use (Young et 

al. 2005; Haslett et al. 2010), but essentially we consider this as a short-hand for the various 

functions that are needed to maintain vital ecosystem processes and ensure the integrity of 

ecosystems (Millennium Ecosystem Assessment 2005; GEO BON 2010). In this connection, 

it may be relevant to monitor both components that are essential to support such ecosystem 

functions or that may threaten them. 

There may also be species or habitats that have an important role in the public mind, without 

being specifically covered by policy instruments, such as common birds and garden birds 

monitoring (Gregory et al. 2005; Jiguet & Julliard 2006; PECBMS 2009; BTO 2010). 

Monitoring of such species may be relevant as a tool for communication about biodiversity. 

Such symbolic functions for species and habitats may also be considered as a criterion for 

prioritising species and habitats for monitoring. 

There are also important practical concerns when deciding what biodiversity components to 

monitor. Gaps in knowledge about certain species or habitats may make it too difficult to 

design a reliable monitoring scheme for such biodiversity components (Cooperrider et al. 

1986). Similarly, for species or habitats that are rare or have a very irregular occurrence, 

special targeted monitoring is required (Cooperrider et al. 1986; Heyer et al. 1994). In these 

cases research needs to fill knowledge gaps and to device innovative methods that then 

could be used for reliable monitoring. In general, we recommend to be rather less inclusive in 

biodiversity covered but to monitor the selected components with methods that allow 

scientifically sound inferences than to attempt to monitor as much of biodiversity as possible 
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but with results that are unreliable and therefore will not provide the necessary basis for 

sound policy decisions.  

There may also be gaps in the spatial coverage of the target area for monitoring. Already 

established monitoring schemes, with reliable and coherent methodology, for specific 

species or habitats across Europe or at the national level will provide a suitable basis to start 

from to fill existing gaps. Another important criterion when prioritising species and habitats for 

monitoring is cost effectiveness – monitoring should give reliable information on important 

biodiversity components at as low a cost as possible. Cost, in terms of money or limited 

available expertise, may sometimes be too high to allow monitoring of species or habitats of 

otherwise high priority. 

In summary, our prioritising of species and habitats for monitoring at the European level 

follows the following criteria: 

• Formal criteria linked to priorities set by key policy instruments; 

• Criteria for the contribution to important ecosystem services; 

• Symbolic criteria linked to the perceived importance of species or habitats; 

• Practical criteria (including costs) of whether monitoring is realistic or already established 

with sufficient coverage of the target area (i.e., Europe). 

• The suggested system should have a differentiation into a small number of prioritization 

levels. 

3 Topical priorities 

3.1 Policy – species and habitats 
A European contribution to global biodiversity monitoring has to provide, above all, 

information on status and trend of those components of biodiversity explicitly addressed in 

legal obligations, European policies, and other international conventions. Only some of the 

legal obligations and conventions explicitly list priority species. We restrict our evaluation to 

those policies that explicitly specify topical priorities. 

While most conventions and policies expect signatory states to monitor biodiversity, with the 

exceptions of the Birds Directive (EC 2006) and the Habitats Directive (EC 2007), also 

known as the Nature Directives, reporting on status and trend is not legally obligatory. Article 

17 of the Habitats Directive obliges Member States to report on the conservation status of 

species and habitats within the biogeographic regions of their territories. Thus, monitoring is 
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a key mechanism for Member States to acquire knowledge about the conservation status 

and trend of the species and habitats covered by these two Directives (Kull et al. 2008; 

Schmeller 2008; Szabolcs et al. 2008). Hence, the species and habitats specified by them 

must be among the ones prioritised by EBONE.  

The Birds Directive relates to the protection of all wild birds naturally occurring within the EU. 

It has two levels of priority. Annex I currently covers 193 and Annex II 83 species and 

subspecies breeding in Europe (Table 1; Appendix 1). It further requests that Member States 

shall pay particular attention to the protection of wetlands.  

The Habitats Directive greatly extends the Birds Directive by covering non-avian taxa and 

habitats. Prioritization for habitats is clear-cut. Habitats of Community interest, for which 

protected sites should be designated, are listed in Annex I. Within Annex I, those habitats for 

which Europe has special responsibility were designated as “priority habitats” (see Schmeller 

et al. (2008b) for the concept of national responsibility). However, monitoring is obligatory for 

all habitats listed in Annex I. Annex I lists a total of 238 habitat types (Table 1; Appendix I). 

Prioritization for species is more complex. As Annex I does for habitats, Annex II prioritizes 

species of Community interest and designates “priority species” as those species within 

Annex II for which Europe has special responsibility (article 1h). As for habitats, reporting is 

legally required for all Annex II species and not only for “priority species”. Matters get 

complicated by Annex IV, which lists species of Community interest that are strictly 

protected, i.e., species which need general protection beyond special areas of conservation, 

such as the prohibition to disturb them anywhere. Thus, higher conservation priority is given 

to these species. However, not all species in Annex IV are also included in Annex II. 

Moreover, for Annex IV species, in contrast to Annex II species, Member States have to 

monitor unintentional take and killing. Since these two pressures are only two of many 

potential causes of change in status and trend, a general monitoring obligation cannot be 

implied and therefore implicitly Annex II species have a higher priority for monitoring than 

species listed only in Annex IV. Note however, that in the case of unintentional take and 

killing, a much more in-depth monitoring using an experimental design is required as only 

then the legal obligation to assess any negative effects can be fulfilled (Caughley & Gunn 

1996; EuMon 2010). Currently, Annexes II and IV of the Habitats Directive comprise 899 and 

367 species, respectively (Table 1; Appendix I). 

The basis for the EU Habitats and Species Directives has been the Convention on the 

Conservation of European Wildlife and Natural Habitats (The Bern Convention, CoE 1979). 

This is still the basis for Nature protection for European states outside the European Union 

(CoE 1979, 2010). However, as a Convention it has not the same legal relevance as the EU 
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Directives (CoE 1979). The Bern Convention lists approx. 1200 species as “Strictly 

protected” and more than 200 species as “Protected”. A considerable part of the European 

mammal species, most European bird species, and all European amphibians and reptiles not 

listed as “strictly protected” are included in the second priority “Protected species” together 

with a range of fish families, and invertebrates (Table 1; Appendix I). Note that for plants only 

the category “Strictly protected” exists. As far as species of the European Union are 

concerned, there is considerable overlap among those species listed as “Strictly protected” 

by the Bern Convention and those listed in Annex I and Annex II of the Birds and Habitats 

Directives, respectively (Table 1). Notwithstanding, the Bern Convention additionally covers 

European species not occurring within the European Union or not included in the Annexes of 

the Nature Directives. In contrast to the Habitats Directive, the Bern Convention does not 

specify distinct habitat types, but sets criteria for the designation of sites as “area(s) of 

special conservation interest” that form the Emerald network (CoE 1989). The Bern 

Convention (article 11 §2b) also mandates that signatory states control the import of non-

native species but does not explicitly list such species.  

Several other international conventions are relevant for biodiversity conservation in Europe, 

especially the Bonn Convention on Migratory Species (CMS), the Convention on the 

International Trade in Endangered Species (CITES), the Convention on Biological Diversity, 

the Ramsar Convention, UNESCO’s Program on Man and Biosphere (MaB), the Biodiversity 

Action Plans, and various sectoral policies that focus on particular types of ecosystems, such 

as forests, coastal, or agricultural systems. While these policies generally also expect 

signatory states to monitor biodiversity, this is not legally obligatory. Moreover, only a few 

explicitly list priority species. Specific habitat types that require protection are not defined by 

any of the afore-mentioned conventions. In the following, we evaluate only those policies that 

explicitly set priorities. 

The Bonn Convention on Migratory Species (CMS) aims at the conservation of migratory 

species that cross international borders during their migration (Caddell 2005; CMS 2003, 

2008). It primarily covers birds and mammals but also reptiles and fishes (Table 1; CMS 

2003). CMS refers to species on its Appendix I as species threatened with extinction, 

whereas those on its Appendix II would benefit from agreements. Most of the relevant 

European species (93 of approx. 132 European species listed in the Appendices of CMS) are 

also covered by the EU Nature Directives or the Bern Convention (see Table 1). However the 

CMS adds the important links between habitats, such as flyways, turtle migration, and 

migrating routes of fish. 
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CITES regulates international trade in endangered and threatened species that are listed in 

its four Annexes of different priorities. In European legislation CITES is implemented via the 

“Council Regulation (EC) No 338/97 of 9 December 1996 on the protection of species of wild 

fauna and flora by regulating trade therein” (EC 2010). Currently, Appendix I and II contains 

85 species listed also in the EU Nature Directives (Tab. 1; Appendix I). Contrary to other 

conventions, the lists are regularly revised at the Meetings of the Parties. The EU has 

banned the import of such species (EU regulation 338/97, article 4 (6) d and its amendment 

2551/97) but some of them have already established wild populations in Europe, e.g. the 

American bullfrog (Rana catesbeiana) (Laufer & Waitzmann 2007) and the slider turtle 

(Trachemys scripta) (Laufer 2007). Note that none of the 100 worst invasive alien species 

listed by the DAISIE project for Europe (IEEP 2007) are included in any CITES Annex. 

The various articles of the Convention on Biological Diversity (CBD 2010) represent an 

overarching biodiversity policy obligation for the parties to this convention, the European 

Union included (Henry et al. 2008; Lengyel et al. 2008; references therein). The CBD 

specifies a number of requirements for parties to the convention, and these are further 

elaborated in various working groups on selected topics. However, they do not include 

detailed specifications of priority species or habitats to be protected, managed in other ways, 

or monitored. As part of the implementation strategy for the CBD, the European Union and its 

Member and Associated States have therefore developed a set of indicators relevant for 

following the approach to the millennium goal of halting the loss of biodiversity by 2010, i.e., 

for CBD relevant monitoring. This process of Streamlining European Biodiversity Indicators 

for the 2010 goal (SEBI 2010) has resulted in specification of a number of indicators, 

arranged according to the topical division of the CBD’s indicator framework (Wascher 2000a, 

b; Gregory et al. 2005; Heer et al. 2005; Mace et al. 2005; EEA 2007a; Watt et al. 2007; 

Lengyel et al. 2008). Several of these indicators cover aspects of pressures to biodiversity 

rather than the state indicators of species or habitats. Some of the indicators are still at a 

conceptual rather than an operational stage of development. SEBI 2010 specifies common 

farmland bird species (36 species), common forest bird species (29 species), all common 

bird species (135 species) and common butterfly species as indicators for biodiversity. Plants 

are in the conceptual stage. SEBI 2010 further uses the number of species on the Annexes 

of the Habitats Directive and the Red List Indicator (RLI) as a measure of European-wide 

extinction risk. However, to date the RLI has only been assessed for birds (EEA 2007a, b; 

PECBMS 2009). For a more detailed discussion of the SEBI 2010 indicators please see 

Deliverable 1.1 of WP1 of EBONE, where the use of indicators is discussed beyond its 

application on species. From the range of indicators identified in SEBI 2010 the following 

indicators were chosen to be important for the goals of EBONE: status and trends of birds 
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and butterflies, the extent and trend of habitats of European interest and the fragmentation of 

natural and semi-natural areas. 

The Pan-European Biodiversity and Landscape Diversity Strategy, PEBLDS (CoE 1996; 

Kopaçi 1998; Watt et al. 2007; PEBLDS 2010) is another framework policy under the 

auspices of the Council of Europe. It aims to enhance and restore “key ecosystems, habitats, 

species and features of the landscape” (CoE 1996) and gave rise to the Pan-European 

Ecological Network (PEEN). PEEN was initiated as a European approach in fulfilling 

international obligations for the CBD by preserving and restoring viable populations and 

habitats and to physically link landscapes through the conservation or restoration of 

ecological corridors. It includes Natura 2000 as well as the Emerald network (Haslett et al. 

2010) and takes into account other European policies dealing with biodiversity conservation. 

A provisional list of target species was selected based on other existing European 

biodiversity policies (Ozinga et al. 2005), i.e., the Bern Convention and the Birds and 

Habitats Directives (CoE 1996).  

The Ramsar Convention focuses on the protection of wetland sites as defined in the text of 

the convention (Ramsar 2009). It specifies wetlands as ecosystems that are in need of 

protection but recognizes that these comprise a multitude of different habitat types. The 

prioritized European species and habitats of these sites should also be covered by the 

Nature Directives and the Bern Convention (Ramsar 2008). 

To be accepted by UNESCO’s Man and Biosphere (MaB) program, biosphere reserves must 

support research and monitoring related to local, national, and global issues of conservation 

and sustainable development but the program does not specify any priority species or 

habitats (Rössler 1998).  

Besides the EU Directives and international conventions, red lists and the concept of national 

responsibility (Schmeller et al. 2008a) are further widely used policy instruments at the global 

(Hilton-Taylor 2000), European (IUCN 2010), and national level (see ETC 2009). While red 

lists were not primarily designed to give information on conservation priorities (IUCN 1996, 

2001), they nevertheless are one of the most frequently used tools in setting conservation 

priorities in applied conservation and policy (Mehlman et al. 2004). Moreover, they heavily 

influenced the design of the Annexes of the biodiversity policies of the Council of Europe 

(CoE) and the European Union (CoE 1996b, 2000; Dahlberg & Croneberg 2003; CoE 2004). 

However the European red lists generally contain fewer species in the categories EN 

(Endangered) and CR (Critically Endangered) than the Nature Directives and the Bern 

Convention list in their annexes (Tab. 1). Red Lists also exist for taxonomic groups that are 

http://www.peblds.org/
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not or hardly covered by the Annexes of other policies though this is more the case for 

national red lists than for European or global ones. 

At the European level, red lists exist for amphibians, reptiles, mammals, butterflies, 

dragonflies and saproxylic beetles and are being developed for other taxonomic groups, such 

as plants, molluscs and freshwater fish (Tab. 1) 

Some NGOs have developed European wide priority lists that are known under the concept 

of Species of European Conservation Concern (SPEC). The concept is based on similar 

ideas as the concept of national responsibilities but differs in a number of criteria, especially 

in mixing the SPEC concept with the concept of red lists (discussed by Schmeller et al. 

2008b). Such lists exist for birds (Tucker & Heath 1994; Burfield et al. 2004) and butterflies 

(van Swaay & Warren 1999). ). Based on the concept of national responsibility European 

priorities also have been identified for Annex I habitats and Annex II species in the Habitats 

Directive but the method to determine such priorities has not been provided. Also, the same 

legal monitoring requirements exist for priority and non-priority habitats and species. 

3.2 Ecosystem Services 
Policy instruments that specify priority species or habitats tend to focus on such species and 

habitats that are threatened or otherwise of special conservation interest. They are rarely 

concerned with species or habitats that have particular ecological functions, e.g., as a basis 

for providing ecosystem services (although the Ramsar Convention and the SEBI 2010 

indicators as well as CITES have a broader perspective than conservation). A more detailed 

analysis on indicators (e.g. SEBI 2010, GEOBON) is given in Deliverable 1.1 of EBONE. 

However, several other policy instruments are concerned about the maintenance of the 

capacity of ecosystems to deliver ecosystem services or specify that sector-specific policy or 

management actions should not threaten such capacities for ecosystem services (Millenium 

Ecosystem Assessment 2005). With the exception of the Water Framework Directive (WFD) 

and GEO BON, these policy instruments do not specify which species, habitats, or other 

indicators should be used to assess the compatibility of or divergence from objectives for 

ecosystem services nor do they prioritize different ecosystem services. The WFD is also the 

only policy related to ecosystem services for which monitoring is legally mandatory (EC-WFD 

2000). 

The Water Framework Directive uses sets of taxonomic groups (phytoplankton, aquatic flora, 

benthic invertebrates, and fishes) as ecological quality indicators for various types of water 

bodies (EC-WFD 2000, 2003a; Young et al. 2005; Dziock et al. 2006; Borchardt et al. 2008; 

Scholz et al. 2009; Noges et al. 2009). These indicators do not serve the purpose of 
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biodiversity indicators (e.g. Lawton et al. 1998; Dziock et al. 2006; Mace & Baillie 2007) nor 

are they priorities for biodiversity conservation; rather they are environmental indicators 

(sensu Dziock et al. 2006). Working groups for the various biogeographical regions 

(Geographical Inter-calibration Groups, GIGs) are currently in the process of developing 

agreed sets of indicators based on these sets of species. Benthic fauna, which has been 

used to derive the sapropic index, will be a core component, since the sapropic index is one 

of the oldest and most widely used quality indicator for running waters that even has received 

industrial norms (Dziock et al. 2006). The resulting indicator set will be used as a basis for 

reporting on the ecological state of the various water bodies. Though not serving the purpose 

of prioritized biodiversity, WFD monitoring could provide an important contribution to 

biodiversity monitoring. Whether this will happen across the different responsible authorities 

remains to be seen.  

GEO BON (Group on Earth Observation Biodiversity Observation Network) aims at 

establishing a global information network on biodiversity monitoring by integrating existing 

data bases and information services and by building a network of organizations and people 

involved in biodiversity monitoring (GEO BON 2010). Besides feasibility, functional 

importance is the second criteria used for setting priority by the Technical Implementation 

Plan of GEO BON (GEO BON 2010). The priority groups identified by GEO BON based on 

these criteria are terrestrial vertebrates (initially birds, then mammals, amphibians, and 

reptiles), invertebrates (initially butterflies), and vascular plants as well as all freshwater 

organisms. Thus, it essentially covers all species of these land types and does not really 

provide clear priorities. Although GEO BON does not seem to provide clear priorities for 

monitoring of specific biodiversity components, we may foresee that later assessments of the 

importance of specific ecosystem functions may provide such priorities. 

For all other policies related to ecosystem services there is still a need to develop relevant 

indicators to make the respective policy instruments operational for biodiversity 

management, including monitoring. The identification of such indicators can best be done by 

scientists within the framework of the ecosystem services concept (Millenium Ecosystem 

Assessment 2003, Millenium Ecosystem Assessment 2005). This concept covers the 

following categories: 

• Provisioning services: products obtained from ecosystems, such as food, fresh water, fuel 

wood, fibres, biochemicals, and genetic resources; 

• Regulating services: benefits obtained from regulation of ecosystem processes, such as 

the regulation of climate, water, pollination, and diseases; 
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• Cultural services: non-material benefits obtained from ecosystems, such as spiritual and 

religious, recreational, aesthetic, inspirational, educational, sense of place, and cultural 

heritage; 

• Supporting services: services necessary for the production of all other ecosystem 

services, such as soil formation, nutrient cycling, primary production, and decomposition. 

In the context of EBONE the focus should be on species and habitats that have key roles in 

these categories of ecosystem services, especially those of regulating and supporting 

services that are most closely linked to ecosystem functions (e.g., Diaz et al. 2005). 

Provisioning and cultural services may be more directly linked to the use of such services. 

Therefore priorities for monitoring of biodiversity components related to such services should 

best be defined jointly by the users and the regulatory authorities responsible for the relevant 

sectors. Such priority setting is still lacking for a European wide context. 

In this report we cannot detail all individual species and habitats that may have an important 

contribution to regulating or supporting services, but we may try to identify some common 

characteristics of such species and habitats. These are briefly listed below. 

• Primary productivity is an essential supporting service for all consuming species, humans 

included. Plant species providing the greatest contribution to global primary productivity 

will therefore be important to monitor. These include especially phytoplankton as well as 

benthic algae and certain vascular plants in aquatic ecosystems (Bowden 1999; Strenger-

Kovacs et al. 2007), whereas grasses, certain herbs, and woody plants will be important in 

terrestrial ecosystems (Scurlock et al. 2002; Ollinger et al. 2005). 

• Secondary productivity may be less essential as a foundation for ecosystems but will have 

an important role in structuring the food webs and functioning of ecosystems (Hall et al. 

2006; Colon-Gaud et al. 2009). Herbivores with a high biomass or turnover will have the 

greatest direct impact on primary producers (Sinclair et al. 2000, 2003) and will be 

important to monitor. Consumers higher up in the food chain may have important 

regulating functions. They may also indicate a low level of fragmentation and to maintain 

ecosystem processes at a large-scale. Hence, where such top-down control species 

(often top predators) can be identified they should also have priority for monitoring. 

• Decomposition is another essential ecosystem function and the main species groups 

(several groups of invertebrates, fungi, bacteria) performing such functions (Rusek 1998; 

Schadler et al. 2003; Lecerf et al. 2005) should also have priority for monitoring. 

Unfortunately, several of these groups and their functions are poorly known and/or difficult 

to monitor. 
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• Pollinators perform a key role in many ecosystems and a high priority for monitoring 

should be accorded to those groups which are essential for the successful reproduction of 

a range of flowering plant species (Steffan-Dewenter et al. 2005; Kremen et al. 2007). 

• Ecosystem engineers, such as beavers and earthworms, directly influence the structure of 

ecosystems, often on a vast scale, with repercussions for other species and ecosystem 

functions (Jones et al. 1997; Lavelle et al. 1997; Wright et al. 2002; Scheu 2003). 

• Keystone species have a disproportionate influence on other parts of the ecosystem 

relative to their abundance (Delibes-Mateos et al. 2008; Muller et al. 2008). The functional 

role of keystone species will differ among ecosystems. 

• Invasive species and pest species represent potential threats to native species and to the 

sound functioning of ecosystems (Stachowitz et al. 2002; Sanders et al. 2003; Hall et al. 

2006; Kimbro et al. 2009). So far there are no legally binding EU policies specifically 

targeting invasive alien species (IAS) and monitoring of their impact on European 

biodiversity; However, the problems caused of IAS are addressed in several EU 

regulations and it is recognized that IAS pose a threat to native biodiversity and cause 

high costs. EU Directives and Regulations addressing IAS in terrestrial environments are: 

Birds Directive (EC (2006). article 11), Habitats Directive (EC (2007), article 22 b) and the 

“Council Regulation (EC) No 338/97 on the protection of wild fauna and flora by regulating 

trade therein” (EC (2010), article 10 (4)). At EU level further work is being done in 

developing a common strategy on invasive alien species. In 2007/08 recommendations on 

specific invasive species were adopted (Shine et al. 2009b) which lead to a council 

conclusion towards an EU strategy on Invasive Alien Species which stresses among 

others the establishment of an information system for early warning and rapid response 

and the importance of monitoring (CoE 2009). Such a strategy was also endorsed by the 

Bern Convention (Genovesi et al. 2004). Also, CITES recognizes the importance of trade 

with species that may become invasive outside their native distribution and recommends 

their monitoring. The invasive species and established pest species with the greatest 

damage potential should therefore have priority in monitoring (Lodge & Shrader-Frechette 

2003; Kettunen et al. 2008; Pyke et al. 2008; Shine et al. 2009a,b). For the regions of 

northern and central Europe the North European and Baltic Network on Invasive Alien 

Species (NOBANIS) was established.with the aim to provide a common data portal on IAS 

and to support regional authorities in taking precautionary approaches towards preventing 

unintentional spread of IAS (NOBANIS 2010). A major assessment on alien invasive 

species and their impact on European biodiversity has been compiled within the DAISIE 

project (DAISIE 2009; 2010a). One output is a list of the 100 alien invasive species with 
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the highest negative impact on European biodiversity (“100 of the worst”, DAISIE 2010b), 

which has been used as a starting point for developing a black list of priority alien invasive 

species (Kettunen et al. 2008). Within the project, Nentwig et al. (2010) developed a 

generic impact scoring scheme for alien species that could be used to identify priority sets 

of invasive species for monitoring.  

Habitats may be linked to ecosystem services in several ways. They may have 

concentrations of species that are important for ecosystem processes or from a conservation 

perspective. They may also be associated with ecosystems having key roles in providing 

certain ecosystem services.  

• Key habitats for ecosystem services may include habitats with a high concentration of 

primary production [e.g., floodplains, rivers, forests (McKenna 2003; Langhans et al. 2008; 

McKie & Malmquist 2009), marine upwelling zones (Postel et al. 1995)], water retention 

[e.g., floodplains (Scholz et al. 2005)], or biomass accumulation [e.g., bogs (Succow & 

Jeschke 1986; Dierssen & Dierssen 2008)]. Habitats where key species interactions take 

place [e.g., coastal areas (Zharikov & Milton 2009)] may also belong to this category.  

• Biogeochemical processes are important functional components of ecosystems, 

regulating the spatial and temporal dynamics of nutrient flows. Specific ecosystems, 

microorganisms (and habitats) play key roles for several such processes (Rabalais et al. 

2002; Bump et al. 2009; Holtgrieve et al. 2009). Of particular importance for the 

productivity and climate responses of ecosystems are the flows of carbon and nitrogen. 

Forests are particularly important carbon sinks (Schimel 1995; Grace et al. 1996; Tietjen & 

Huth 2006) and arctic tundras may be a key source for green house gas emissions 

(Gorham 1991; Sitch et al. 2007; Mastepanov et al. 2008). 

• Climax habitats represent the rather stable end-point of succession from more transitional 

habitat stages (Clements 1936). As such they represent habitats with important functions 

for associated species with few other habitat possibilities. They may also have 

conservation interest in their own right as human disturbance of many ecosystems have 

made climax habitats less common (Kaule 2001).  

• Hotspots for biodiversity, i.e., concentrations of species of conservation concern, such as 

red-listed species (Rodrigues et al. 2004; Brooks et al 2006), may also be important for 

ecosystem services in terms of being significant for humans as cultural services (through 

its richness of rare and threatened species). 
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Charismatic and symbolic species and habitats play important roles in cultural services 

(Callicot 1989; Kontoleon & Swanson 2003; Baier et al. 2006; Chiweshe 2007; Fitzpatrick et 

al. 2007; Nawaz et al. 2008) and thus their inclusion in topical priorities for monitoring 

networks seems to be justified. However, it remains a difficult task to decide which species or 

habitats have sufficiently strong symbolic functions to have priority for monitoring (Freitag & 

Jaarsveld 1997; Fitzpatrick et al. 2007). Regarding habitats, usually it is a whole landscape 

or a rather broad habitat category, such as forests, and not a specific habitat type, that play 

cultural and mythological roles. 

 

3.3 Topical priorities: overlap and differences in policy priorities 
Though several policies give particular attention to specific habitat types or ecosystems, e.g., 

the Birds Directive, the Ramsar Convention, and the WFD to wetlands or aquatic habitats 

(Rössler 1998; EC-WFD 2000, 2003b; Scholz et al. 2009), various policies to forests (CBD 

2009; CBD-REDD 2010; MCPFE 2010), and the Biodiversity Action Plan for Agriculture to 

High Nature Value Farmland (EEA 2004a; Henle et al. 2008), they do not explicitly prioritize 

specific habitats over others. Only the Habitats Directive (HD) sets explicit priorities for 

habitats. Regarding monitoring, all habitats listed in Annex I have the same priority although 

not all of them are called “priority habitats”. Therefore, Annex I habitats must form the core of 

topically prioritized habitat monitoring in Europe. On a second level of priority we recommend 

including those habitat types not covered in level I, for which the potential of integration of 

existing national and international monitoring schemes is highest. All other habitats, 

excluding constructed, industrial or artificial ones, may be placed preliminary on a third level 

of priority until a European wide Red List for habitats is available, a tested method to 

determine national responsibility has been developed for habitats, or policies have 

designated further differentiation in priorities. A fourth level may include all constructed, 

industrial, or artificial habitats. 

Regarding species, most policies focus on terrestrial vertebrates. Plants and popular 

invertebrate groups (primarily butterflies) are covered less often and to a lesser extent (Table 

1). Other taxonomic groups are only rarely included in priority lists at the European level.  

Whereas there is considerable overlap of the vertebrate species prioritized by different 

policies, the degree to which particular taxonomic groups are included in priorities can differ 

substantially (Table 1). For example, currently there are 25 amphibian species and 24 

reptiles listed in Annex II of the Habitats Directive, but 46 and 84, respectively, in the Bern 

Convention. The European Red List for Amphibians even comprises 83 amphibians (8 in the 
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categories “near threatened” to “critically endangered”) and the European red list for reptiles 

includes 139 species (17 in the categories “near threatened” to “critically endangered”) 

(Table 1). The second priority level of the Bern Convention is the most comprehensive one, 

listing all European amphibian and reptile species. Likewise, for plants there are currently 

587 species listed in Annex II of the Habitats Directive. In contrast, the European red list for 

plants to be published in 2011 will cover approx. 2000 species (Table 1). 

In terms of groups of organisms listed (phytoplankton, aquatic flora, benthic invertebrates, 

and fishes), the WFD deviates considerable from all other policies. However, the listed 

groups are used as indicators of the environmental condition of water bodies and aquatic 

habitats and not regarded as prioritized biodiversity. Notwithstanding, the WFD could 

potentially make an important contribution to biodiversity monitoring but it remains to be seen 

whether this will happen in praxis.  

We suggest including the WFD organism groups into a first level of priority for monitoring 

ecosystem services, as monitoring under the WFD is legally mandatory within the EU. For all 

other ecosystem services, research and policy development to set explicit priorities and to 

develop appropriate agreed indicators is a high priority. 

 



Table 1. Number of European species and number of priority species of European policies for different taxonomic groups. BC: Bern Convention; BD: Birds 

Directive; CITES: Convention on the International Trade in Endangered Species; CMS: Convention on Migratory Species. HD: Habitats Directive. For CITES and 

CMS only species native to Europe were included. Within the group of invertebrates, Lepidoptera and especially butterflies are listed separately, as butterflies are 

one of the SEBI 2010 biodiversity indicators. IUCN Red List (location: Europe): total number of native European species per taxonomic group found in IUCN 

database (IUCN 2010); IUCN European Red List (EN and CR): Total number of species (and number of species in the categories Critically Endangered (CR) and 

Endangered (EN)) listed in the European Red List (EC Red List 2010).* Odonata and saproxylic beetles only. ** European Red lists for vascular plants, molluscs 

and freshwater fish will be published in 2011. Fauna Europaea: Fauna Europaea Database (2010). For data sources, see Appendix I to this report. 

Number of species 

Taxa HD Annex II 
+ BD Annex I 

BC 
Appendix 

I+II 

Overlaps 
between BC 
I+II and HD 

II/BD I 

HD/BD 
all 

Annexes
BC all 

Appendices
Overlaps 

between BC 
and HD / BD 

CITES 
Appendix I 
/ EU Reg 
338/97 

CMS 
Appendix 

I + II 

IUCN Red 
List 

(Location: 
Europe) 

IUCN European 
Red List 

(EN and CR) 
Fauna 

Europaea 

Mammals 54 120 30 165 207 141 47 30 224 231 (14) 254 

Birds 193 424 151 271 813 235 35 82 488 541 (11) 804 

Reptiles 24 84 17 86 175 76 12 5 121 139 (17) 153 

Amphibians 25 46 16 54 81 44 1 0 88 90 (8) 77 

Fish 78 18 8 149 183 98 12 14 596 — 495 

Lepidoptera 38 26 12 50 27 23 2 1 150 — 9785 

Butterflies 21 23 11 40 23 21 2 1 145 482 (15) 488 

Other insects 
(except 
Lepidoptera) 

61 30 19 68 31 23 0 0 273 568* (37*) 83988 

Other 
invertebrates 
(except 
insects) 

37 58 15 54 100 31 2 0 65 — 28672 

Plants 587 706 385 740 706 427 10 0 187 approx. 2000** — 
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There are two further noteworthy differences among the policies assessed. Whereas most 

policies place priority on rare or endangered species and often exclude common species, 

SEBI 2010 explicitly identifies common species of birds and butterflies (within the superfamily 

Rhopalocera) as priority for biodiversity monitoring (Watt et al. 2007; SEBI 2006; van Swaay 

et al. 2008a,b). Note that GEO BON also explicitly includes common species in its priority but 

its priority essentially covers all terrestrial and freshwater animals and higher plants and thus 

does not provide a useful prioritization. 

The second exception is CITES. It is the only policy that also contains a black list of traded 

species that should be monitored because they have become invasive and because negative 

effects on native species are likely. The list of the 100 alien invasive species with the highest 

negative impact on European biodiversity (“100 of the worst”, DAISIE 2009, 2010b) also 

provides a starting point for identifying a black list of alien invasive priority species (Kettunen 

et al. 2008). Until the list has been officially endorsed by European policies, we suggest to 

use it as a priority below the level of CITES listed invasive species. 

It should be noted that the Bern Convention, CITES, and the Bonn Convention on Migratory 

Species also list non-European species and species whose distributions only marginally 

overlap Europe. These species are of less importance for European monitoring of topically 

prioritized biodiversity. 

Regarding ecosystem services, the WFD is the only policy with a prioritized list of groups of 

organisms. For other ecosystem services agreed lists of indicator species (groups) and/or 

habitats still need to be developed. Moreover, the inclusion of all indicator groups suggested 

in the literature for different ecosystem services would be so comprehensive that it is far 

beyond logistic and economic feasibility to monitor all of them. Thus, to include further 

bioindicators for ecosystem services as monitoring priority would require that not only sets of 

indicators are developed and agreed upon but also that ecosystem services would need to 

be prioritized. These issues should receive high priority in research (Grant et al. 2009). 

4 Spatial priorities 

Various principles have been implicitly or explicitly used in the literature for spatial 

prioritization of biodiversity monitoring. Among the frequently used criteria are gradients in 

biodiversity richness, especially biodiversity hotspots (Myers et al. 2000; Brooks et al. 2006), 

gradients in threats to biodiversity (especially nationally differentiated red lists) (EIONET 

2010), representativity for main biogeographical regions (Evans 2005), or importance of a 

species or habitat within a political/administrative boundary for its global survival (especially 

the concept of national responsibility) (Schmeller et al. 2008b,d). These criteria are also the 

http://ec.europa.eu/environment/nature/biodiversity/comm2006/pdf/sebi_full.pdf
http://www.europe-aliens.org/speciesTheWorst.do
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main ones that have been used for spatially differentiated priorities in biodiversity 

conservation and monitoring in Europe. 

Biodiversity hotspots received a particularly high priority in global approaches to biodiversity 

conservation (e.g., Myers et al. 2000; Brooks et al. 2002, 2006; Myers & Mittermeier 2003). 

For example, several NGOs use this priority as part of their decision criteria for the allocation 

of funds to biodiversity conservation (Gordon 2006; Hiscock & Breckels 2007; CI 2010). 

However, this approach risks that regions not containing global or regional biodiversity 

hotspots are ignored despite contributing many taxa and species to biodiversity that are not 

covered by global biodiversity hotspots (Ernst et al. 2000).  

Geographic Europe has two global biodiversity hotspots (Myers et al. 2000): the 

Mediterranean biogeographic region, which includes Macaronesia and the Canary Islands, 

for plants and the Caucasus. The Caucasus lies outside the European Union and 

geographically the Canary Islands do not belong to Europe. There are further extraterritorial 

regions that politically belong to Europe and are part of global biodiversity hotspots, e.g. La 

Réunion as part of the Madagascar and Indian Ocean Islands hotspot and French Polynesia 

as part of the Polynesia-Micronesia hotspot. Whereas Canary Island taxa are included in the 

Habitats Directive of the EU, taxa from overseas territories are not and therefore are also not 

further considered here. However, we recommend that EU Member States with territories in 

global hotspots that are outside geographical Europe include these territories in their 

biodiversity monitoring priorities. 

Like in other continents, biodiversity is not equally distributed across Europe, with many but 

not all taxonomic groups showing a north to south gradient in species richness (e.g., Araújo 

et al. 2008; Ellingsen & Gray 2002; Hillebrand 2004). Europe does not have any formal policy 

that explicitly places high priority on species rich regions or habitats but species richness 

influences the probability that an area hosts priority species of European policies (Gruber et 

al. in prep.). However, the related concept of important bird areas (BirdLife International 

2000, Harris & Whoeler 2004, Pain et al. 2005) is used especially by NGOs for priority 

setting. More recently, this concept of priority setting has been extended to plants (Anderson 

2002; Winter et al. 2010). 

While European policies acknowledge the need to recognize biogeographic differences in 

biodiversity and in the conservation status of an area, few policies explicitly differentiate 

biodiversity priorities spatially. In the selection process of areas for the Natura 2000 network 

appropriate habitats and species were identified in biogeographic seminars for different 

biogeographic regions (Evans 2005). This is consistent with the principle of complementarity 

(Margules et al. 1988, 2000) where the biodiversity of each biogeographic region is seen as 
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an important contribution to Europe’s biodiversity. Notwithstanding, the species and habitat 

priorities as expressed by the Annexes of the Habitats Directive are - with some exceptions 

for species - not spatially differentiated. Moreover, Natura 2000 sites are distributed across 

all of the European Union so that the network does not provide priority regions to focus 

monitoring activities on. However, at the local scale the Habitats Directive sets priorities 

requiring monitoring and reporting on the conservation status of areas belonging to the 

Natura 2000 network but not of other areas (EC 2009). Note that ANNEX species and 

habitats must be monitored also outside Natura 2000 sites. This weakens the spatial priority 

and the potential of the Habitats Directive to derive spatial priorities for biodiversity 

monitoring. Similarly, the WFD uses different sets of indicator species for different 

biogeographic regions and different types of water systems but otherwise does not spatially 

differentiate monitoring priorities (Dziock et al. 2006; EC-WFD 2003a,b). 

The two main spatially differentiated biodiversity priorities in Europe are national red lists and 

national responsibilities (Lilleleht 1998; Riecken et al. 2006; Schmeller et al. 2008b; see also: 

EIONET 2010). Red list status (or priorities expressed by the Annexes of the Habitats and 

Birds Directives) and national responsibilities can be combined to derive an integrated 

spatially differentiated index of conservation priorities (Schmeller et al. 2008d). National 

responsibilities are particularly suited for setting spatially differentiated priorities, since the 

concept is based on the idea that countries should focus on species for which they have 

medium to very high responsibility.  

Most national red lists in Europe cover vertebrates and vascular plants; other taxonomic 

groups are less frequently included – and if so, then primarily the more popular subgroups, 

such as Carabidae or Syrphidae (e.g., Ludwig & Schnittler 1996; Maes et al. 1996; Binot et 

al. 1998) or in the Scandinavian countries, mosses, lichens and fungi. Only few European 

countries, e.g., Austria, Germany, Finland and Hungary, have elaborated red lists for habitats 

(Riecken et al. 1994; Borhidi et al. 1999; Essl et al. 2008; Kontula et al. 2009) and in some 

the red list assessment is in process (e.g. Norway). 

National responsibilities have been determined and used for priority setting in at least seven 

European countries (Austria, Germany, Hungary, Italy, Slovenia, Switzerland, UK) but the 

methodology used differs (Schmeller et al. 2008b,c). The most recent revision of the Federal 

Conservation Act of Germany (§ 54 BNatschG – Bundesnaturschutzgesetz) places species 

for which Germany has high or especially high national responsibility – according to the 

German system (Steinicke et al. 2002) – at the same priority level as species on the Annexes 

of the Nature Directives.  
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Currently, assessments of national responsibilities primarily cover vertebrates. In Germany, 

where national responsibilities are used widely, also various invertebrate groups (Orthoptera, 

Carabidae, Chrysomelidae, Lepidoptera, aculeate Hymenoptera, and Odonata) and plants 

(orchids and Ranunculaceae) (Gruttke 2004a, b; Schmeller et al. 2008c) were assessed. 

Only Austria has determined national responsibilities for habitats (Essl et al. 2002a, b, 2004, 

2008; Traxler et al. 2005).  

National biodiversity indicators are also often used or suggested as priorities for biodiversity 

conservation and/or monitoring (EEA 2004) and thus complement the international indicators 

identified by SEBI 2010 for national priorities, e.g. in the UK and in Germany (Reck 2003; 

Geissler-Strobel et al. 2006; Ormerod et al. 2010). We concur with WP 1 (see D1.1) that 

although considerable research effort already focussed on this issue, the use of species 

groups as indicators for other species remains a debated issues. While certain species 

groups may under certain circumstances indicate the presence of other species, they as 

often do not. Here, we address a number of key references and problems.  

Approaches to identify biodiversity indicators and suggested indicator groups strongly vary 

among countries and among different scientists (Lindenmayer et al. 2000; Brown & Freitas 

2000; Maes et al. 2005; van Swaay et al. 2008b) but charismatic groups of species are 

frequently proposed as indicators of the richness of other taxonomic groups (Lindenmayer et 

al. 2000, Maes et al. 2005) or as sentinels of environmental status and trends (e.g., Brown & 

Freitas 2002, van Swaay et al. 2008b). Besides these differences, there are additional 

problems to integrate national biodiversity indicators into a consistent system of biodiversity 

monitoring in Europe. Firstly, cross taxa surrogacy is often low (Berger et al. 2007), 

especially for invertebrates (Lovell et al. 2007; Ormerod 2010). In addition, surrogacy may 

vary spatiotemporally among locations (e.g., Bilton et al. 2006) or with scale (e.g., Favreau et 

al. 2006). For example, analyzing the indicator literature for butterflies, Fleishman et al. 

(2000) concluded that while situations exist in which they may be suitable indicators for other 

taxonomic groups, these situations are less common than might be apparent from the 

extensive literature proclaiming that certain appealing taxa are “indicators of the health of 

terrestrial ecosystems”. They suggested that public appeal of these groups of organisms, 

and the fact that there is a substantial body of literature on their ecology as well as long-term 

monitoring data, have driven much of their acclaim as indicators. Despite these problems, 

their public appeal may justify the inclusion of biodiversity indicators on the national level, if 

an agreed system exists on the national level, or on the state level in the case of federally 

organised countries.  
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In summary, spatial differentiation in priorities are less pronounced than topical priorities in 

European biodiversity policies. Therefore, we recommend using spatial priorities mainly as a 

further differentiation within levels of topical priorities respectively to spatially differentiate the 

effort spent on monitoring of particular components of biodiversity. For example, each 

country should dedicate more effort into monitoring those species and habitats for which it 

has high national responsibility than for those for which it has only basic responsibility. For 

species, this could mean presence/absence versus abundance monitoring or monitoring 

annually versus only once per Habitats Directive reporting period. This could also contribute 

to alleviate problems associated with insufficient funding of biodiversity monitoring.  

As red lists and national responsibilities are the two main systems to spatially differentiate 

priorities, we recommend to combine them to determine conservation priorities with a 

European-wide consistent methodology, such as the one proposed by Schmeller et al. 

(2008c). Nationally used indicator systems could be placed on the same level as 

intermediate national responsibility but this is a normative decision each country has to make 

by itself. Such a system would ensure that for each species, each taxonomic group, and 

each habitat, monitoring will be focused spatially on those regions that have the highest 

importance for them. Focussing primarily on hotspots, in contrast, could mean that important 

species and habitats are left out of prioritized monitoring.  

5 Topical and spatial priorities: recommendations 

Given the differences and similarities of biodiversity priorities and monitoring obligations of 

European policies, we recommend the following priorities for biodiversity monitoring in 

Europe (see Annex 5 for an overview).  

Species listed on Annex I of the Birds Directive and species and habitats in Annexes I and II 

of the Habitats Directives must have highest priority because they cover the only legally 

obligatory monitoring requirements in the European Union. This highest priority could be 

differentiated into two levels, species and habitats identified as European “priority” in the 

Habitats Directive (level I+) and those not identified as priority (level I-). A reassessment of 

the responsibility using a freely scalable method (Schmeller et al. 2008c) and a 

documentation of the approach used is advisable. Different monitoring efforts could be 

allocated to the two sublevels. For European countries that are not member of the EU, 

species listed as “Strictly protected” by the Bern Convention should receive highest priority. 

Essentially, this means approximately 1800-1900 top priority species and 233 top priority 

habitats. 
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A second level of priority (level II) should comprise all remaining species on the remaining 

Annexes of the Nature Directives, the “protected” species of the Bern Convention, the SEBI 

2010 indicator species, species classified in official European red lists as at least 

endangered, as well as the European species on Annex I of CITES and on Appendix I of the 

Convention on Migratory Species. Some of these species have their main distribution area 

outside Europe. Only, if such species would be highly threatened (IUCN category EN), 

Europe would have a high to very high responsibility. Hence, this second level of priorities 

should comprise species with marginal distributions in Europe, only if they are at a high risk 

to get globally extinct. Annex species of the Nature Directives must be exempted from the 

exclusion because monitoring is legally required for them. (However, a re-evaluation of the 

Annex species might become necessary in the future.) This would add approximately 1000 - 

1100 species to the topical priorities. As for Level I, we suggest differentiating the second 

level spatially in species for which Europe has high to very high responsibility (Level II+) and 

those for which it has only basic to medium responsibility (Level II-). We recommend that 

monitoring effort is spatially differentiated among countries by determining national 

responsibilities for each European country. 

Regarding habitats, current policies do not allow a differentiation among the habitats not 

included on level I, and European red lists or national responsibilities are not yet available. 

Therefore, we recommend including in Level II those habitat types not covered in Level I, for 

which the potential of integration of existing national and international monitoring schemes is 

highest. According to the assessments presented in chapter 6, these are: forests, coastal 

and halophytic habitats and natural and semi-natural grassland formations. 

A third level of priority could comprise Annex II species of CITES, invasive species included 

in the Annexes of CITES, as well as the 100 alien invasive species with the highest negative 

impact on European biodiversity and species on Annex II of the Convention of Migratory 

Species. It should further include species listed as vulnerable in European wide or global red 

lists. Level III should also comprise all habitats, excluding constructed, industrial, or artificial 

ones, that are not included in level I or level II. Essentially, this includes most remaining 

terrestrial vertebrates and approx. 150-200 further species as well as all natural habitats. 

From priority level I to III most European mammals and almost all European birds (excluding 

a few very rare vagrant species), all European reptiles and amphibians, all common and 

about 15 - 20 threatened butterfly species (Rhopalocera), approx. 260 fish, 740 other 

invertebrate (without butterflies), and 1020 plant species will be included in topically 

prioritized biodiversity monitoring. As some of these species have their main distribution 

outside Europe, we suggest differentiating the third level again in species for which Europe 

has high to very high responsibility (level III+) and those for which it has only basic to 
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medium responsibility (level III-). Monitoring effort could be spatially differentiated among 

countries by determining national responsibilities for each European country. We recommend 

using the simple but robust and scientifically sound method developed by Schmeller et al. 

(2008c) for these assessments, as it is the only available method that can be scaled and 

consistently applied to geographic regions of any size. National biodiversity indicators that 

are not covered by level I or II nor by the lists used for defining level III could be added to 

national lists of level III priorities. 

The final level of priority, level IV, would cover all remaining European and invasive species. 

Again, a spatial differentiation could be made among countries depending on the national 

responsibilities they have for these species.  

For ecosystem services, currently only two levels can be distinguished: Level I comprises 

monitoring for the Water Framework Directive, the only policy field, for which monitoring of 

ecological services is legally mandatory. For all other ecosystem services, research and 

policy development to set explicit priorities and to develop appropriate agreed indicators is a 

high priority. 

6 Spatial and topical coverage and gaps of 

biodiversity monitoring in Europe 

The following analysis of spatial and topical coverage and of gaps of biodiversity monitoring 

in Europe is based primarily on DaEuMon, the metadatabase of monitoring schemes 

developed and compiled by the EuMon project (EuMon 2006). Where pertinent, we used 

additional information from the literature or the Internet for monitoring schemes not or 

incompletely covered in DaEuMon. Based on this assessment, we discuss the potential to 

integrate existing monitoring schemes into an integrated topically and spatially prioritized 

biodiversity monitoring in Europe. 

The EuMon consortium collected metadata on habitat and species monitoring schemes in 

Europe since 2005. It developed a questionnaire containing seven questions on basic 

features of monitoring schemes as well as 33 and 35 questions on specific properties of the 

species and habitat schemes, respectively. The questionnaire is available as an online data 

entry interface at the EuMon website at http://eumon.ckff.si/monitoring. 

Primarily in 2005 and 2006, EuMon sent emails or letters to over 1,600 individuals and to 

several national or international mailing lists. Coordinators of monitoring schemes, ministry 

officials, and representatives of other stakeholder groups involved in monitoring in all 

http://eumon.ckff.si/monitoring
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European countries were asked to fill out the questionnaire. In addition, the EuMon used 

conferences and meetings to advertise the database and to ask coordinators of monitoring 

schemes to contribute to the database. All information on monitoring was entered by the 

coordinators of the monitoring schemes online. The information entered were organised into 

the EuMon database. DaEuMon is maintained beyond the end of EuMon. As of July 2010, a 

total of 628 schemes were included in DaEuMon. 

DaEuMon also developed a second online database on characteristics of monitoring 

organisations that involve volunteers. This database called PMN or Participatory Monitoring 

Network database contains information among others about numbers of persons involved, 

organisation structure, and running costs. As of July 2010, 314 organisations from 28 

countries are covered. 270 of these organizations state that volunteers support their 

monitoring activities. Altogether more than 14.000 professionals and over 5 million volunteers 

work for these organizations, however not all volunteers are involved in direct monitoring 

activities. For example a large part (ca. 3 million volunteers) belong to the National Trust, a 

UK nature organization. However on average 65 % of the monitoring data are collected by 

volunteers and 35 % by professionals. The PMN database may help to estimate costs and 

cost efficiencies of the monitoring system developed by WP7 and WP8 and building on the 

results of WP1, WP2, WP3 and the BioHAB field methodology. 

Our overview focuses on characteristics that are relevant for the scientific quality and the 

potential of the monitoring schemes to be integrated at a supranational scale and thus may 

provide a suitable basis for the EBONE monitoring system. Relevant criteria were, in 

particular, the types of habitats and species monitored, the geographical scale of the 

monitoring, the sampling design, whether detection probability is accounted for, and the 

involvement of volunteers. See Henry et al. (2008) and Lengyel et al. (2008) for the 

discussion of the potential of the integration of monitoring schemes that go well beyond the 

scope of EBONE. 

 

6.1 Biodiversity monitoring in Europe – an overview 
DaEuMon holds about 310 institutes, agencies, and organizations that conduct biodiversity 

monitoring in Europe (EuMon Database 2006, data as of June 2010). Species monitoring 

involves the work of more than 47,000 persons (over 6,000 professionals and over 41,000 

volunteers) in 457 species monitoring schemes represented in DaEuMon (Fig. 1a). 

Monitoring of habitats on the other hand involves more than 1,800 persons (over 1,700 

professionals and about 290 volunteers) in 170 habitat monitoring schemes (EuMon 

Database 2006, data as of June 2010) (Fig. 1b). Characteristics and information about the 
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running costs of monitoring organisations are available for 183 organisations from 30 

countries. 
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b) Habitat monitoring  

Figure 1. Number of professionals and volunteers involved in a) species and b) habitat monitoring 
schemes, * schemes that apply a stratified and/or random, systematic or exhaustive sampling design. 
Numbers in brackets underneath the columns indicate the number of schemes per category in 
DaEuMon. Source: EuMon database (http://eumon.ckff.si/biomat/), June 2010  
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6.1.1 Coverage of taxonomic groups  

As expected, bird monitoring schemes dominate and butterflies are the most frequently 

monitored invertebrates (Fig. 2), followed by mammals and invertebrates other than 

butterflies. There exist also a considerable number of monitoring schemes for other 

vertebrates, butterflies, and plants.  

We analysed potential bias in taxonomic coverage relative to the number of publications 

listed in the Zoological Record and the number of hits in Google Scholar. While databases on 

publication records may also be biased because in different countries different traditions of 

publishing exist (e.g., Gogolin et al. 2003) and Google Scholar may also contain unknown 

biases, with few exceptions, DaEuMon is unbiased relative to these two other sources 

(Schmeller et al. 2009). The exceptions are primarily fishes, lichens, and fungi, which are 

considerably underrepresented. In DaEuMon Surprisingly, popular species groups seem to 

be somewhat underrepresented in Google Scholar. Since significant differences among 

taxonomic groups in several characteristics of monitoring schemes exist, care must be 

exercised in extrapolating results from DaEuMon to underrepresented taxonomic groups. 
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Figure 2. Number of monitoring schemes per species group, Monitoring schemes were divided into 
four categories: All schemes: all schemes in the EuMon database which include one or more of the 
presented species groups; National & international: schemes with a national or international 
geographic scope; *  schemes which have a stratified sampling design, or apply random,, exhaustive 
or systematic sampling. Source: EuMon database (http://eumon.ckff.si/biomat/), June 2010  
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An assessment of characteristics of species monitoring schemes shows that monitoring 

activities are diverse but encompass a considerable amount of effort. With some exceptions, 

monitoring activities are scattered across many schemes, data collection methods are not 

standardized among schemes, and there integration will have to rely primarily on meta-

analysis methodology. The duration of species monitoring schemes is highly variable, with 11 

schemes covered by DaEuMon already running for > 50 years (starting before 1960) (Fig. 3). 

Detection probability is often not accounted for and the percentage of schemes taking 

account of it did not increase in recent years. Of the 234 schemes starting before the year 

2000 32 % account for detection probability, whereas for the 212 schemes starting from 2000 

onwards only 26 % account for detection probability (altogether only 35% of all species 

schemes in the database account for detection probability and 60% selected monitoring sites 

according to sampling design principles (stratified, random, systematic or exhaustive 

sampling design). More schemes (89%) monitor changes in abundance (population trend) 

than in distribution (distribution trend, 58%), and 52 % monitor changes in both. The number 

of species covered by monitoring schemes ranges from 1-14,352 (Median: 8). 
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b) Only ongoing schemes 

Figure 3. Distribution of starting years of species monitoring schemes in DaEuMon (a) and distribution 
of starting years of species monitoring schemes that are still ongoing in 2010 (b). Monitoring schemes 
were divided into four categories: All: All schemes in EuMon database; National and international: 
monitoring schemes with a national or international geographical scope; * Monitoring schemes that 
have a stratified sampling design or apply exhaustive, systematic or random sampling  and which also 
account for detection probability. NA: No starting year provided Source: EuMon database 
(http://eumon.ckff.si/biomat/), June 2010 
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6.1.2 Coverage of Habitats 

The EuMon database uses the same habitat classification as the Annexes of the Habitats 

Directive. This classification is based on an earlier version of the CORINE habitats 

classification system, which was revised in 1992 and in turn decreased the compatibility of 

the Annex I and the CORINE classification systems [for further Information see Interpretation 

Manual of European Union Habitats (EC 2007)]. 

The main habitats monitored are forests (44 %), coastal and halophytic habitats (34 %), and 

natural and semi natural grassland formations (25 %) (only schemes that answered question 

22 on habitat types or where information on habitat type monitored could be extracted from 

schemes names were counted). The remaining habitat types are covered by fewer 

monitoring schemes (Fig. 4). For habitats the EuMon Database contains far fewer monitoring 

schemes than for species (170 versus 457) and most reported schemes are recent, with only 

two having started prior to 1960 and only 14 prior to 1990 (Fig. 5). 
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Figure 4. Number of monitoring schemes per habitat group. Monitoring schemes were divided into four 
groups: All: including all habitat schemes in EuMon database with information on habitat types 
monitored (131 schemes, * 77 schemes)); National & international: including only schemes of national 
or international geographic scope (30 schemes, * 21 schemes); * Monitoring schemes that have a 
stratified sampling design, or that apply exhaustive, systematic or random sampling. Source: EuMon 
database (http://eumon.ckff.si/biomat/), June 2010 
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b) Only ongoing schemes 

 
Figure 5. Distribution of starting years of habitat monitoring schemes in DaEuMon (a) and distribution 
of starting years of habitat monitoring schemes that are still ongoing in 2010 or for which no ending 
year was indicated (b). Monitoring schemes were divided into four groups: All: including all habitat 
schemes in EuMon database for which no ending year was given, or which end after 2010; National & 
international: including only schemes of national or international geographic scope; * Monitoring 
schemes that have a stratified sampling design, or that apply exhaustive, systematic or random 
sampling.. NA: no starting year provided. Source: EuMon database (http://eumon.ckff.si/biomat/), June 
2010 

D2.1-final.doc                                                                                                                                                                                                                      

 

35



D2.1-final.doc                                                                                                                                                                                                                      

 

36

As for species an assessment of the characteristics of the schemes show that habitat 

monitoring activities are diverse and fragmented. Many schemes (78%) are small in 

geographical scope (local or regional), operate on small spatial scales. 56% of the schemes 

have a stratified sampling design or sample systematic, random, or exhaustive. 61% state 

that they monitor all habitats within an area. Quality criteria are measured by 94% of the 

habitat schemes, 38% of these schemes measure fragmentation; in the case of schemes 

that use a stratified, random, systematic or exhaustive sampling design the figures are 93% 

and 32% respectively. 

Despite most schemes being small in geographic scope, 22% (37 out of 170 habitat 

schemes in the database) have a national, international, or European geographical scope 

(see Annex I). They also mainly monitor forests (57%), coastal and halophytic habitats 

(48%), and natural and semi-natural grassland formations (52%) (numbers are based on the 

amount of schemes with information to question 22 on the types of habitats monitored, see 

Fig 4). Quality criteria are monitored by 89% of the national and supranational schemes, of 

these 24% monitor fragmentation as a criteria of quality. A stratified, random, exhaustive or 

systematic sampling design is used by 68% of the 37 schemes and 41% state that they 

monitor all habitats (of the selected type) in an area. However, only 7 schemes are ongoing 

general national monitoring schemes that cover all habitat types (Austria: MOBI; Hungary: 

‘Habitat monitoring (Hungary)’; Netherlands: ‘National Monitoring Scheme’; Spain: 

‘SISPARES’; Sweden: ‘National Inventory of Landscapes in Sweden (NILS)’: Switzerland: 

‘Ecological compensation in agriculture’; UK: ‘Countryside Survey’), all use a stratified 

sampling design. Spatial variation is measured by field mapping (Hungary and Austria) and 

remote sensing (Spain and Sweden). For the Dutch ‘National Monitoring Scheme’ it was 

stated that it does not cover all habitats in an area, although it includes a wide range of 

habitats and applies stratified sampling. A method for measuring spatial variation was not 

indicated for the Dutch, Hungarian and Swiss monitoring scheme.  

Of the national and supranational monitoring schemes, 28 are ongoing schemes without 

indication of an ending year. The earliest scheme started in 1923 (‘Swedish National Forest 

Inventory’), followed by the Spanish SISPARES (1956) and the ‘Monitoring of French forest 

types’ (1960). Nine of the schemes have a fixed final year with a total duration between 2 

and 16 years. Of the 28 ongoing schemes, 68% use a stratified, random, systematic, or 

exhaustive sampling design (64% in the case of forest schemes).  
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6.1.3 Coverage of countries 

The response rate to our request to fill out the on-line questionnaire varied greatly among 

countries, which led to a geographic bias in the EuMon survey, in particular an 

underrepresentation of Nordic countries. Regarding habitat monitoring, Greece and Spain 

are probably overrepresented (Fig. 7), whereas some countries (e.g., Finland, Portugal) are 

missing. Except of Spain and Belgium, the largest numbers of schemes originate from 

countries that were represented by partners in the EuMon consortium. The well-represented 

countries Belgium, France, Germany, Greece, Hungary, Lithuania, Poland, Spain and the UK 

comprise six of the 11 European biogeographic regions (55%), but a large proportion of 

these nine countries lie within the Atlantic, Continental, Pannonian, and Mediterranean 

biogeographic regions. In terms of country and biogeographic coverage, therefore, the 

survey may be representative of only 23% of the landmass of Europe (9,938,000 km2) and of 

about 50 % of the landmass of the EU27 (4,324,782 km2). For maps on the distribution of 

monitoring schemes in Europe see also Figures 4-7 in Annex 3. 

Despite these biases, DaEuMon covers a wide geographic area, with at least one scheme 

from each country in Europe (see Figs. 6&7). It sufficiently contains information from post-

communistic (Poland, Hungary, Lithuania) and western EU countries (Germany, France) and 

thus different monitoring histories (Schmeller et al. 2009). Our experience further suggests 

that we generally had more responses from countries where habitat monitoring is well 

established (see Lengyel et al. 2008). Furthermore, an analysis of a potential country bias 

found no significant correlations between the number of schemes per country and country 

area, population size, population density, GDP, and percentage of country area protected by 

national laws (Lengyel et al. in prep.). See Lengyel et al. (2008) for a further discussion of 

potential bias and type of valid comparisons that still can be made. 
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Figure 6. Total number of species monitoring schemes in Europe per country included in EuMon 

database, Source: EuMon database (http://eumon.ckff.si/biomat/), June 2010 
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Figure 7. Total number of habitat monitoring schemes in Europe per country included in EuMon 

database, Source: EuMon database (http://eumon.ckff.si/biomat/), June 2010 
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6.1.4 Coverage of species and habitat observation systems based on 
national responsibilities and conservation priorities 

To determine conservation priorities we used the method developed by Schmeller et al. 

(2008d) and applied it to European amphibians. This method is based on the national 

responsibility value of a species within a country combined with its threat status. The threat 

status is either determined through national or international red lists, or in the case of species 

listed in the Annexes of the Habitats or Birds Directive by the Annex on which they are listed. 

In cases where species are listed in more than one Annex, the Annex equalling the highest 

protection status was chosen. For the distributional assessment we used the spatial data 

maps of the IUCN (IUCN 2009). Note, that even for the well studied group of amphibians, the 

number of species differ among the European Red List (Temple & Cox 2009), the IUCN Red 

List data base search (IUCN 2010), and the number taken from IUCN spatial data maps 

(IUCN 2009), among others because of different acceptance of recent nomenclatural name 

changes and differences in original distribution data. For example, the number of amphibian 

species in Belgium is 17, 16, and 18 according to the European Red List, the IUCN Red List, 

and the IUCN spatial data maps (see Table 2). 

Information on monitoring effort per species and country were extracted from the EuMon 

database on European monitoring schemes (DaEuMon). To date DaEuMon holds monitoring 

schemes that include amphibian species for 13 countries (see Table 3).  
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Table 2 Number of amphibian species per country according to different sources: European Red List 
(http://ec.europa.eu/environment/nature/conservation/species/ redlist/#; accessed 2010); IUCN spatial 
data maps (http://www.iucnredlist.org/technical-documents/spatial-data; accessed 2009); IUCN Red 
List (http://www.iucnredlist.org/; accessed 2010).1 includes also species occurring in northern Africa 
 

Number of amphibian species 
Country 

European Red List IUCN spatial data maps IUCN Red List 
(assessment 2008) 

Belgium 17 18 16 

Bulgaria 17 18 17 

Croatia - 21 20 

Estonia 10 11 10 

France 38 36 36 

Germany 23 22 21 

Hungary 18 17 18 

Netherlands 17 15 16 

Poland 17 18 16 

Slovenia 21 21 20 

Spain1 34 35 34 

Switzerland - 19 21 

UK 17 12 8 

 

The EuMon-database holds information on 35 monitoring schemes in 13 European countries 

in which amphibians are monitored (Table 3). These include 20 pure amphibian schemes, 8 

herpetological schemes (reptiles and amphibians), and 7 generic schemes. The pure 

amphibian schemes conducted by 13 different institutions monitor between 1 and 18 species 

(median 4.5 species) and involve 1020 volunteers and 47 professionals. Nine schemes 

monitor at all sites (exhaustive) and 9 give a free choice of sampling. 

Between 11 and 36 species of amphibians occur in these 13 European countries. In total, 

they cover 32 of the 82 amphibian species native to Europe (Temple and Cox 2009). An 

overview of the number of species per country and in different categories of national 

responsibility and conservation priority per country is provided in Appendix 2. 

http://ec.europa.eu/environment/nature/conservation/species/
http://www.iucnredlist.org/technical-documents/spatial-data
http://www.iucnredlist.org/
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Table 3 Number of monitoring schemes, institutions and schemes still ongoing per country monitoring 
amphibians (source: EuMon database; http://eumon.ckff.si/biomat/1.2.php; accessed May 2010). 
National schemes: Schemes with a national geographical scope. 
 

Country Number of (national) 
schemes 

Number of 
Institutions 

Number of schemes still 
ongoing 

Belgium 2 (0) 1 1 

Bulgaria 1 (1) 1 1 

Croatia 1 (1) 1 1 

Estonia 1 (1) 1 1 

France 9 (0) 4 9 

Germany 6 (0) 6 2 

Hungary 3 (3) 1 3 

Netherlands 1 (1) 1 1 

Poland 3 (1) 3 2 

Slovenia 1 (1) 1 1 

Spain 2 (1) 2 1 

Switzerland 1 (1) 1 1 

UK 4 (4) 3 4 

 

6.1.4.1  Coverage of species with high national responsibility 

The number of species monitored relative to the number of species occurring in the 13 

European countries for which DaEuMon contains at least one monitoring scheme that 

includes the monitoring of one or more amphibian species is compared in Figure 1A. Four 

countries (Hungary, France, UK, and the Netherlands) monitor also non-native species (not 

included in Fig.8 and 9 and in Tables. 4 and 5). Note, that national responsibilities were 

computed on the basis of distribution maps (here: IUCN, http://www.iucnredlist.org/) in which 

these species are not occurring within the respective countries (i.e. Pelophylax esculentus in 

the UK, Pelophylax kurtmuelleri in France, Bombina variegata in the Netherlands and 

Triturus cristatus in Hungary). The number of species per national responsibility class 

decreases with increasing priority (basic: mean 9.2, range 8 – 11; medium: mean 8.2, range 

0 – 18; high: mean 1.6, range 0 – 9; very high: mean 1.2, range 0 – 7). 

According to the information extracted from DaEuMon, monitoring effort per country declines 

with increasing national responsibility (mean percentage of species covered by monitoring 

schemes: very high responsibility: 25 %; high: 50 %; medium: 60 %; basic: 66 %). The mean 

number of species monitored per country increases slightly from basic to medium and 

decreases rapidly with only one species listed under “very high” covered by any monitoring 

http://eumon.ckff.si/biomat/1.2.php
http://www.iucnredlist.org/
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scheme (basic: mean 5.4, range 0 – 10; medium: mean 5.5, range 0 – 16; high: mean 0.5, 

range 0 – 2; very high: mean 0.1, range 0 – 1). 

Whereas the number of species per country with basic national responsibility varies only 

slightly (between 8 and 11, see Figure 8B), the proportion of those species monitored ranges 

from 0% to 100% (see Table 4). In contrast, the number of species with medium national 

responsibility varies between zero and 18 (Fig. 8C), whereas the proportion being monitored 

ranges between 13% and 100% (Table 4). Only few of the countries have species for which 

they have a high or very high national responsibility (4 countries each). Of these species, 

only few seem to be monitored (Fig. 8D,E). Only 27% of the species for which the countries 

have high national responsibility and only 7% of the species for which the countries have a 

very high national responsibility are being monitored (Table 4).  
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Figure 8. Comparisons of the total number of native species versus the number of species monitored 

and in different categories of national responsibilities (NR) in 13 European countries. A) Total number 

of species ; B) Number of species for which countries have a basic NR; C) Number of species for 

which countries have a medium NR; D) Number of species for which countries have a high NR; E) 

Number of species for which countries have a very high NR. Source: EuMon database; 

http://eumon.ckff.si/biomat/1.2.php; accessed May 2010.   
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Table 4 Percentage of species being monitored in relation to the total number of species per country 
for each of the four categories of national responsibility. Here the total number of species refers to the 
number of species that occur within a country according to the IUCN spatial data maps (IUCN 2009). 
NA: Not applicable -This category of national responsibility was not assigned to any species occurring 
in the country. Abbreviations in title row refer to the international country code (BE – Belgium; BG – 
Bulgaria; EE – Estonia; FR – France; DE – Germany; HU – Hungary; NE – The Netherlands; PL – 
Poland; SL – Slovenia; ES – Spain; CH – Switzerland; UK – United Kingdom). Data on monitoring 
schemes in European countries extracted from DaEuMon (http://eumon.ckff.si/monitoring/). 
 

  BE BG CR EE FR GE HU NE PL SL ES CH UK 

Total number of 
species 18 18 21 11 36 22 17 15 18 21 35 19 12 

Total % of 
species 
monitored 

11 33 5 91 64 86 100 53 83 48 17 100 100 

% of species 
monitored (NR = 
basic) 

0 22 0 91 75 67 100 44 80 33 13 100 100 

% of species 
monitored (NR = 
medium) 

22 38 0 NA 89 100 100 67 88 63 36 100 100 

% of species 
monitored (NR = 
high) 

NA NA 33 NA 20 NA NA NA NA 67 11 100 NA 

%  of species 
monitored (NR = 
very high) 

NA 100 0 NA 0 NA NA NA NA 0 0 NA NA 

 

6.1.4.2  Coverage of species with high conservation priorities 

According to data extracted from DaEuMon, monitoring effort is distributed unevenly among 

countries (Fig. 9). Coverage of species monitoring in relation to conservation priorities shows 

a decrease with increasing priority (Fig. 9B-E). The number of species per conservation 

priority class decreases with increasing priority (under observation: mean 9.6, range 7 – 14; 

priority: mean 8.5, range 4 – 15; high priority: mean 1.6, range 0 – 9; immediate action: mean 

0.5, range: 0 – 3). The number of species monitored decreases equally with zero species 

listed under “immediate action” covered by any monitoring scheme (under observation: mean 

5.8, range 0 – 13; priority: mean 5.2, range 0 – 10; high priority: mean 0.4, range 0 – 2); 

immediate action: mean 0, range 0 – 0). 

Table 5 displays the percentage of species being monitored per priority class and country in 

relation to the total number of species per priority class and country. Seven out of 13 

countries do not have any species listed as high priority and nine out of 13 countries do not 

have species assessed as requiring “immediate action”. According to DaEuMon none of the 

http://eumon.ckff.si/monitoring/


species in the highest priority class are monitored. Three countries (Hungary, Switzerland, 

UK) monitor all native amphibian species in at least one monitoring scheme.  
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Figure 9. Comparisons of the total number of native species versus the number of species included in 
at least one monitoring scheme and in different categories of conservation priorities (CP) in 13 
European countries. A) Total number of species ; B) Number of species in category “under 
observation”; C) Number of species in category “priority”; D) Number of species in category “high 
priority”; E) Number of species in category “immediate action”. Source: EuMon database; 
http://eumon.ckff.si/biomat/1.2.php; accessed May 2010   
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Table 5 Percentage of species being monitored (per conservation priority category) in relation to the 
total number of species per country (within one of the four categories of conservation priority). Here 
the total number of species refers to the number of species that occur within a country according to the 
IUCN spatial data maps (IUCN 2009). NA: Not applicable -This category was not assigned to any 
species occurring in the country. Abbreviations in title row refer to the international country code (BE – 
Belgium; BG – Bulgaria; EE – Estonia; FR – France; DE – Germany; HU – Hungary; NE – The 
Netherlands; PL – Poland; SL – Slovenia; ES – Spain; CH – Switzerland; UK – United Kingdom). Data 
on monitoring schemes in European countries extracted from DaEuMon 
(http://eumon.ckff.si/monitoring/). 
  

 BE BG CR EE FR GE HU NE PL SL ES CH UK 

Total number of 
species 18 18 21 11 36 22 17 15 18 21 35 19 12 

% of species 
monitored 11 33 5 91 64 86 100 53 83 48 17 100 100 

% of species 
monitored (CP = 
under 
observation) 

10 13 0 86 93 91 100 33 80 44 29 100 100 

% of species 
monitored (CP = 
priority) 

13 44 0 100 67 82 100 83 88 44 22 100 100 

% of species 
monitored (CP = 
high priority) 

NA 100 33 NA 0 NA NA NA NA 100 0 100 NA 

% of species 
monitored (CP = 
immediate 
action) 

NA NA 0 NA 0 NA NA NA NA 0 0 NA NA 
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6.1.4.3  National responsibility priorities – Conclusions 

Our assessment of amphibian monitoring in Europe shows that the international importance 

of a species’ population in a focal area is not taken into consideration, when monitoring 

schemes are designed. Only rarely monitoring is conducted for species for which a country 

has a high or very high NR or for which conservation priority is high. Thus, NR and CP seem 

not to have been a main consideration when launching a monitoring scheme.  

The EuMon-database, however, may have insufficient coverage of amphibian monitoring 

schemes and lacks also complete species lists in some generic monitoring schemes with a 

broad taxonomic coverage. Nonetheless, we do not expect a systematic bias within 

taxonomic groups towards lower national responsibility categories. Rather, we assume that 

this is caused by a combination of personal choices and the consideration of red list status 

only which may partly bias against species for which a country has high national 

responsibility. While our preliminary results are alarming, they need urgent verification and 

reconsideration of monitoring priorities by national authorities and monitoring organisations. 

Therefore, it is imperative that NR and CP are determined within the different European 

countries, compared to the lists of species monitored in the country, and if monitoring is 

insufficient, counteractions need to be taken. One of these counteractions is the 

implementation of the determination of NR and CP in the conservation policy of Europe and 

each member state of the EU. 

6.1.4.4  Outlook 

Currently, national responsibilities are also being assessed for reptiles and mammals in 

Europe.  With the finalized development of a method to determine national responsibilities for 

habitats, a complementary analysis is envisaged. 
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6.2 Supranational integration of monitoring schemes  

6.2.1 Existing initiatives 

International biodiversity monitoring schemes using the same or similar monitoring design 

and initiatives to integrate national schemes exist for popular species in most taxonomic 

groups but rarely for habitats. Most advanced are initiatives for birds and butterflies. A few 

initiatives also target the international integration of schemes across taxonomic groups 

and/or habitats. 

The Pan-European Common Bird Monitoring Scheme (PECBMS) under the auspices of 

Birdlife International and the European Bird Census Council (EBCC 2010a) currently covers 

over 22 European countries (20 EU countries). It aims at generating indicators of the wider 

environment. Data is collected annually and statistically analysed (for further information see: 

EBCC 2010b). While the EBCC uses data from schemes with standardized methodology, 

methods may differ among countries (EBCC 2010c). The data from PECBMS, together with 

those from other national common bird monitoring initiatives during the years 1990 and 2000, 

were analysed and published in the book ‘Birds in the European Union - a status 

assessment‘ (BirdLife International 2004), which provides information on population trends 

and conservation status of European birds. 

Another large bird monitoring program is organized by the European Union for Bird Ringing 

(EURING). It covers nearly all European countries and collects information from bird ringing 

schemes in Europe focussing on migratory species. Information that can be inferred from 

ringing data includes distribution, flyways, and population dynamics. 

The European butterfly monitoring is organised by Butterfly Conservation Europe. Butterflies 

are currently being monitored following a common methodology in twelve European 

countries with schemes in the planning stage in another four countries (van Swaay et al. 

2008a). Sites are mainly selected through expert knowledge. 

Global biodiversity indices form one part of the biodiversity indicators established under the 

CBD to measure the state and trends of global biodiversity. Two main indices exist 

measuring the trends in abundance and distribution of species for a range of species groups 

and the change in threat status: the Living Planet Index of global biodiversity (WWF 2008) 

and the Red List Index or sampled Red List Index (RLI or SRLI respectively, Baillie et al. 

2008) respectively. The LPI is estimated from data on over 7100 populations of more than 

2300 species of fish, amphibians, reptiles, birds and mammals (GBO 2010). The RLI is 

based on the IUCN Red List of threatened species and has so far been calculated for groups 
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that are (nearly) completely assessed, i.e. birds, mammals, amphibians and corals (GBO 

2010; Butchart et al. 2010). For habitats similar indices exists only for the extent of forests, 

mangroves and seagrass beds and the condition of coral reefs (Butchart et al. 2010). Trends 

on forest extent are based on the Forestry Resources Assessment (FRA) of the UN Food 

and Agricultural Organization (FAO, FAO 2010). In order to add information to national forest 

inventory programs the FAO developed a methodology for a “global remote sensing survey 

of forests”, which aims on generating a new global tree cover map and conducting improved 

analyses of past remote sensing data (Ridder 2007).  

The largest biodiversity monitoring program in the EU has been launched as a response to 

the legal monitoring obligations under the European Nature Directives (Habitats and Birds 

Directives) for the species and habitats listed in the Annexes of the Directives. However, 

monitoring is organized independently by each country, such that approaches and 

methodologies differ considerably among countries as well as within some countries and 

make direct comparisons between countries difficult. Therefore, integration is done at a very 

simplified level (EC 2009). Standardization of sampling design, data, and the development of 

meta-analysis methods that allow the use of divers data are in dire need. 

For the Arctic, the Cirumpolar Biodiversity Monitoring Program (CBMP) started already this 

integration of ongoing monitoring initiatives in Arctic countries, many of them site based and 

greatly varying in their objectives and geographical range. The CBMP aims at bringing 

together data from different sources for joint analysis and integration in order to identify data 

gaps and to improve or establish new monitoring schemes where needed (Petersen et al. 

2004). It will develop internet-based facilities for data access, data integration, and data 

analyses. So far, it has focussed on marine and terrestrial systems but will expand its 

activities to cover freshwater systems in 2010.  

6.2.2 Potential and challenges for supranational integration of other 
existing species and habitat schemes 

Besides the large initiatives mentioned above, several smaller international monitoring 

schemes exist, covering only a few countries. The EuMon database currently holds 29 

schemes with an international geographical scope: 19 species schemes covering 23 

European countries and five habitat schemes covering six European countries (Table 6). 

International species schemes monitor mainly birds (9) and butterflies (3) (Tab. 7). Twelve of 

the 19 schemes use a stratified sampling design or apply systematic, random or exhaustive 

sampling, monitoring mainly birds (7), mammals (3), plants (2), and invertebrates (2). Of the 

twelve schemes four also accounted for detection probability. 
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International habitat schemes cover forests and coastal environments, three of the five 

schemes use a stratified sampling design. Only one scheme samples all possible sites. An 

experimental design is applied by two of the schemes.  

As forest schemes, coastal and halophytic habitats, and natural and semi-natural grasslands 

are also the most frequently monitored habitat types in national schemes (Fig. 4) forest 

monitoring schemes and schemes that cover all habitat types provide the most promising 

avenue for integration into a European-wide monitoring network, followed by coastal and 

halophytic habitats as well as natural and semi-natural grasslands. 

 
Table 6. Geographical or knowledge gaps in European biodiversity monitoring. The table shows the 
number of countries (Europe (51), EU (27)) with monitoring schemes in DaEuMon. The schemes were 
grouped according to their geographical scope and further subdivided into schemes having a stratified 
sampling design or which apply exhaustive, random or systematic sampling. Source: EuMon database 
(http://eumon.ckff.si/biomat/), June 2010  
 

 All habitat monitoring schemes Stratified or exhaustive, random, 
or systematic sampling 

Countries 
With 

habitat 
schemes 

With 
regional 
schemes 

With 
national 
schemes

With 
international 

schemes 

With 
regional 
schemes

With 
national 
schemes 

With 
international 

schemes 
Europe 22 9 16 6 8 14 3 

EU 19 9 14 5 8 13 2 

        

 All species monitoring schemes Stratified or exhaustive, random, 
or systematic sampling 

Countries 
With 

species 
schemes 

With 
regional 
schemes 

With 
national 
schemes

With 
international 

schemes 

With 
regional 
schemes

With 
national 
schemes 

With 
international 

schemes 
Europe 32 14 25 23 11 23 18 

EU 24 13 20 19 11 19 14 
 

International monitoring programs are being developed for further species groups, such as 

bats (under the auspices of EUROBATS), dragonflies (supported by the Dutch Butterfly 

Conservation), and raptors (EURAPMON, launched in 2010 with funds from ESF (ESF 

2010)). All of these initiatives face the same problem: the need to integrate already existing 

schemes (Henry et al. 2008, Lengyel et al. 2008) and to adapt, where necessary, their 

methodology with regard to population trend estimation. Existing national and supranational 

schemes that use representative sampling designs or account for detection probability 

provide the best scope for such integration. The percentage of such schemes is particularly 

high for birds, followed by mammals and invertebrates (Tab. 6). The figures are lower for 

plants and other vertebrates. For lichens and fungi, only few fulfil these criteria. Within 

taxonomic groups there are also considerable differences in the number and percentage of 



schemes that fulfil these criteria. A comparison between SEBI 2010 indicator groups and 

other groups suggest that birds are best represented and that rodents, rabbits, and terrestrial 

insectivores, as well as large herbivores could be considered at the same level as butterflies, 

with plant monitoring schemes performing slightly less. 

 

Table 7. Number and percentage of monitoring schemes per species group and selection criteria. 
Schemes were divided into two groups based on their geographical scope as defined in DaEuMon: All 
(including local, regional, national and international schemes) and National & International (including 
national and international schemes). Schemes were further subdivided based on methodological 
criteria: All (all schemes, no selection criteria); Stratified sampling design or exhaustive (all sites within 
an area are sampled), systematic (each cell in a grid is sampled) or random; Detection probability plus 
sampling design: schemes of the prior category which also account for detection probability. Source: 
EuMon database (http://eumon.ckff.si/biomat/), June 2010 

 

In the future, the Water Framework Directive (WFD) also could provide a broad European 

wide basis for such integration, as monitoring is also legally obligatory. However, the WFD 

aims at assessing the status of water bodies and not of status and trend in biodiversity. While 

D2.1-final.doc                                                                                                                                                                                                                      

 

51



D2.1-final.doc                                                                                                                                                                                                                      

 

52

discussions are on-going, e.g. in Germany, to use the WFD also for biodiversity issues, 

governance issues (different administrative bodies responsible for the monitoring), data 

sharing issues, and data analyses issues need to be tackled before such an integration for 

assessing status and trends in biodiversity can be tackled. 

 
 

7 EBONE internal priorities 

The internal priorities of EBONE depend on the goals that EBONE wants to achieve and the 

user groups targeted. Some topically and spatially prioritized components of biodiversity 

identified in this report are already well covered and organized, especially birds and 

butterflies. Birdlife International, the European Bird Census Council, and Butterflies 

International are already integrating many of the schemes existing in Europe, methodology is 

comparably well standardized, and data storage and sharing well organised. Any further 

improvements should run under the lead of these existing networks. Thus, despite being high 

priority, it will make no sense for EBONE to include these taxonomic groups into its internal 

priorities, unless these networks signal specific needs of support. 

Similarly, the monitoring of species and habitats of topical priority level I is already organized 

by Member States and the results are integrated into central databases at the European 

Topic Centre for Biodiversity. However, there is still considerable need of improvement in 

monitoring methods, including the selection of monitoring site, and their standardization 

across Member States. Additionally, some Member States have signalled interest in the 

availability of user friendly data management systems that could help them improving access 

and usability of existing data. EBONE could provide direct advise on improving the selection 

of monitoring sites and the methodology for habitat monitoring. It should also be considered 

in WP7 and WP8 to approach the European Topic Centre and several representatives of 

Member States to explore the interest in and scope for support that the planned data 

management system of EBONE could provide for the ETC and for Member States. 

The third target group could be monitoring schemes for habitats and species, which do have 

a good potential for integration at the European level but are not yet far advanced in terms of 

standardization of monitoring methods or data management. Finally, the suitability of the 

EBONE data management system could be explored for LTER-sites and their contribution to 

prioritized biodiversity monitoring. 
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8 Further discussion 

To develop a coherent spatially and topically prioritized biodiversity monitoring scheme 

across Europe it is not sufficient to identify priority habitats. For habitats some issues need to 

be further clarified. This particularly applies to habitats and includes the following issues: 

The habitat concept is being used in at least two different meanings in the ecological 

literature and in the legal texts of the Habitats Directive and Bern Convention (Emerald 

Network). Partly it refers to the “address” of species, i.e., the place where species live and 

the characteristics of this place. Partly it refers to a characteristic part of nature with its 

associated species, i.e., something close to ecosystems, biotopes or nature types in 

meaning. EUNIS, CORINE, Habitats DIRECTIVES.  

Definition, identification and characterisation of habitats depend on our understanding of 

habitat units as spatial entities and the classification of these spatial entities that we use to 

identify and characterise them as distinct from each other. Several habitat classification 

schemes exist in Europe, especially CORINE, EUNIS, and the habitat definitions in the 

guideline to Annex I of the Habitats Directive, with different habitat properties being used as 

a basis for classification. The way we define and classify habitats will influence how we can 

map and monitor them. Effort has been made to build a correlation table that matches the 

habitat type classes among these different classification systems (Moss & Davies 2002a, b).  
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10 ANNEX 

10.1  ANNEX I  
List of European and international biodiversity (related) conventions and directives with and without explicit priority lists for species and/or habitats.  

For a summary table of priority species in European Conventions and Directives please sea the Document “List of Priority Species_July2010.xls” attached to this 

report 

Conventions Priority 
List? Internet Links (accessed July 2010) 

Habitats Directive Yes http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:31992L0043:EN:NOT 

Birds Directive Yes http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2010:020:0007:0025:EN:PDF 

http://conventions.coe.int/Treaty/en/Treaties/Html/104.htm 

Appendix I: http://conventions.coe.int/Treaty/FR/Treaties/Html/104-1.htm 

Appendix II: http://conventions.coe.int/Treaty/FR/Treaties/Html/104-2.htm 
Bern Convention Yes 

Appendix III: http://conventions.coe.int/Treaty/FR/Treaties/Html/104-3.htm 

Only broad classes (Phytoplankton, other aquatic flora, macro invertebrates, fish) 
Water Framework Convention No See Annex V on Monitoring:  

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2000:327:0001:0072:EN:PDF 

CMS Yes Appendices I & II (March 2009): http://www.cms.int/pdf/en/CMS1_Species_5lng.pdf 

CITES Yes Appendices I, II & III: http://www.cites.org/eng/app/appendices.shtml 

Ramsar No 

But see table “Criteria for the designation of Wetlands of International Importance” 
http://www.ramsar.org/cda/en/ramsar-documents-guidelines-strategic-framework-and/main/ramsar/1-31-
105%5E20823_4000_0__ 
http://www.ramsar.org/pdf/ris/key_ris_criterion9_2006.pdf 
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Conventions Priority 
List? Internet Links (accessed July 2010) 

Alpine Convention No But see on resources to be used for landscape inventories: http://www.alpconv.org/NR/rdonlyres/529579D0-B214-
46A1-B52D-14097E0CF59B/0/protokoll_naturschutzGB.pdf 
But indirect through Carpathian List of Endangered Species: 
http://www.carpates.org/docs/publications/list.indd.pdf Carpathian Convention No 
See Article 12: http://www.carpathianconvention.org/text.htm 

European Landscape 
Convention No http://conventions.coe.int/Treaty/en/Treaties/Html/176.htm 

PEBLDS No http://www.peblds.org/index.php?ido=20514351&lang=eng 

Barcelona Convention Yes Annex II of the Protocol concerning Specially Protected Areas and Biological Diversity in the Mediterranean: 
http://195.97.36.231/dbases/webdocs/BCP/ProtocolSPA9596_eng_p.pdf 

OSPAR  Yes OSPAR List of Threatened and/or Declining Species and Habitats (Reference Number: 2008-6): 
http://www.ospar.org/content/content.asp?menu=00730302240000_000000_000000 
HELCOM Red List of threatened and declining species of lampreys and fishes of the Baltic Sea: 
http://www.helcom.fi/stc/files/Publications/Proceedings/bsep109.pdf 
Under development for further species groups:  
http://www.helcom.fi/projects/on_going/en_GB/RedLists/ 

Helcom Yes 

http://meeting.helcom.fi/c/document_library/get_file?p_l_id=103186&folderId=1056017&name=DLFE-41446.pdf 

http://www.peblds.org/index.php?ido=20514351&lang=eng
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10.2  ANNEX II 
Overview on assessments of national responsibilities in European countries. 1Zulka et al. 2001; 2Essl et al. 2002; 

3Gruttke et al. 2004; 4Sindaco et al. 2005; 5Varga, (unpublished data); 6EuMon 2007; 7Keller & Bollmann 2001; 
8Avery et al. 1994; 9Gregory et al. 2005; 10Warren et al. 1997 

 Austria Germany Italy Hungary Slovenia Switzerland UK 

Mammals x1       

Birds x1     x7 x8, 9 

Amphibians x1 x3 x4  x6   

Reptiles x1 x3 x4  x6   

Fish x1       

Butterflies x1      x10 

Insects x1       

Other 
invertebrates 

x1    x6   

Plants    x5 x6   

Other x1       

Habitats x2       

 

Avery, M., Gibbons, D. W., Porter, R., Tew, T. Tucker, G., Williams, G. (1994) Revising the British Red Data List 

for birds: the biological basis of UK conservation priorities. Ibis, 137, 232–239. 

Essl, F., Egger, G., Ellmauer, T (2002) Rote Liste gefährdeter Biotoptypen Österreichs – Konzept.. Wien, 

Monographien, Band 155 

EuMon (2007) D21: Revised and tested methodology (extended) for the assessment of national responsibilities for 

species and habitats of Community interest. http://eumon.ckff.si/deliverables_public/D21.pdf 

Gregory, R.D., van Strien, A., Vorisek, P., Meyling, A.W.G., Noble, D.G., Foppen, R.P.B., Gibbons, D.W. (2005) 

Developing indicators for European birds. Philosophical Transactions of the Royal Society B-Biological 

Sciences 360:269–288. 

Gruttke, H., Ludwig, G., Schnittler, M., Binot-Hafke, M., Fritzlar, F., Kuhn, J., Assmann, T., Brunken, H., Denz, O., 

Detzel, P., Henle, K., Kuhlmann, M., Laufer, H., Matern, A., Meinig, H., Müller-Motzfeld, G., Schütz, P., Voith, 
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Naturschutz und Biologische Vielfalt, 8, 273-280. 
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10.3  ANNEX III 
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Figure 1 Distribution of species monitoring schemes in Europe based on data from DaEuMon. A) All species 
groups; B) birds; C) butterflies; D) plants. Source: EuMon database; http://eumon.ckff.si/biomat/1.2.php; accessed 
June 2010. 
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Figure 2 Distribution of species monitoring schemes with a national or international geographic scope applying 
stratified, systematic, random or exhaustive sampling in Europe based on data from DaEuMon. A) All species 
groups; B) birds; C) butterflies; D) plants. Source: EuMon database; http://eumon.ckff.si/biomat/1.2.php; accessed 
June 2010. 
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Figure 3 Distribution of species monitoring schemes with a national or international geographic scope applying 
stratified, systematic, random or exhaustive sampling and accounting for detection probability in Europe based on 
data from DaEuMon. A) All species groups; B) birds; C) butterflies; D) plants. Source: EuMon database; 
http://eumon.ckff.si/biomat/1.2.php; accessed June 2010. 
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Figure 4 Distribution of habitat monitoring schemes in Europe based on data from DaEuMon: A) all habitat 
groups; B) forests; C) coastal and halophytic; D) natural and semi-natural grassland formations. Source: EuMon 
database; http://eumon.ckff.si/biomat/1.2.php; accessed June 2010. 
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Figure 5 Distribution of habitat monitoring schemes with a national or international geographic scope in Europe 
based on data from DaEuMon. A) All habitat groups; B) forests; C) coastal and halophytic; D) natural and semi-
natural grassland formations. Source: EuMon database; http://eumon.ckff.si/biomat/1.2.php; accessed June 2010. 
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Figure 6 Distribution of habitat monitoring schemes with a national or international geographic scope and a 
stratified sampling design or systematic, random or exhaustive sampling in Europe based on data from DaEuMon. 
A) All habitat groups; B) forests; C) coastal and halophytic; D) natural and semi-natural grassland formations. 
Source: EuMon database; http://eumon.ckff.si/biomat/1.2.php; accessed June 2010. 
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Figure 7 Distribution of habitat monitoring schemes with a national or international geographic scope and a 
stratified sampling design or systematic, random or exhaustive sampling and with an experimental design in 
Europe based on data from DaEuMon. A) All habitat groups; B) forests; C) coastal and halophytic; D) natural and 
semi-natural grassland formations. Source: EuMon database; http://eumon.ckff.si/biomat/1.2.php; accessed June 
2010. 
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10.4  ANNEX IV 
Overview of national and international habitat monitoring schemes in Europe. n.s.: not specified. Source: EuMon database; http://eumon.ckff.si/biomat/1.2.php; 
accessed June 2010 
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10.5  ANNEX V 
Recommended list of topically prioritized species. The table shows the Annexes and Appendices of International 
Biodiversity Conventions or policies and lists of European habitats and species that were assigned to one of four 
levels of priority. These levels are divided into (+), (for level I this means priority species and habitats of the Habitats 
Directive, marked with *, for level II to IV this means species and habitats for which Europe has a high to very high 
responsibility), and (-) (for level I this means all other species and habitats and for level II to IV species and habitats 
for which Europe has a medium to basic responsibility). 

Level Topically and spatially prioritized species and habitats 
Approximate 

number of species

I(+) Habitats Directive Annex I + II  „priority“ habitats and species 

Birds Directive Annex I 

Habitats Directive Annex I + II 

I(-) 

Bern Convention Appendix I + II 

1800 – 1900 species, 

233 habitat types 

BD Annex II A, II B, III A, III B 

HD Annex IV, V 

BC Appendix III 

SEBI Indicator Species 

European Red List CR or EN 

CITES Annex I (European species) 

CMS Annex I (European species) 

II(+) / II(-) 

 

forests, coastal and halophytic habitats and natural and semi-

natural grassland formations (highest potential for integration in 

Europe-wide monitoring) 

1000 – 1100 species 

CITES Annex II (European species) 

CITES Annexes (invasive species) 

CMS Annex II (European species) 

European Red List VU 

III(+) / III(-) 

 

All habitats excluding constructed, industrial, or artificial ones that 

are not included in level I or level II l  

150 – 200 species 

IV(+) / IV(-) all other species invasive to Europe / all other European species  
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