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Preface

Research on biodiversity is essentia to help the European Union and EU Member States to
implement the Convention on Biologica Diversity as well as other biodiversity related
directives. There is a need for co-ordination between researchers working in this field, the
policy-makers that need the research results and the organisations that fund research in this
field.

BioPlatform is a network of scientists and policy makers that work in different fields
of biodiversity and aims a improving the effectiveness and relevance of European
biodiversity research, fulfilling functions that provide significant components of a European
Research Area. BioPlatform supports the existing “European Platform for Biodiversity
Research Strategy” (EPBRS), a forum of scientists and policy makers representing the EU
countries, whose aims are to promote discussion of EU biodiversity research strategies and
priorities, exchange of information on national biodiversity activities and the dissemination of
current best practices and information regarding the scientific understanding of biodiversity
conservation.

Thisis a report of the BioPlatform E-conference entitled “ Auditing the Ark- science
based monitoring of biodiversity” preceding the EPBRS meeting to be held under the Danish
Presidency of the European Union in Silkeborg, Denmark from the 4" to the 6" October
2002. This meeting will discuss the current state of monitoring of biodiversity, consider how
it may be improved and, in line with the main objective of EPBRS, identify priorities for
research on biodiversity monitoring.

This report contains the introduction to the e-conference, a summary of the
contributions to it and the conference final discussion and conclusions. This version of the

report does not contain the full text of al contributions but a list of titles and authors is
included in an annex.
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Allan Watt

Given widespread concerns about declining globa biodiversity, the amount of effort spent on
monitoring biodiversity is shamefully small. Y et how can we identify the factors that threaten
biodiversity, accurately assess the scale of their impacts or devise policies that effectively
conserve or use hiodiversity sustainably without adequate information on the status and trends
in biodiversity? And how do we get that information without monitoring? There are
exceptions, of course, and in this electronic conference we will hear about a few monitoring
initiatives. But information on trends in biodiversity is nearly everywhere inadequate. Thisis
apparent from national reports on the implementation of the Convention on Biological
Diversity. These show that only 1% of the Parties to the CBD have "comprehensive'
monitoring programmes in place, 2% have a "comprehensive understanding” of activities that
have an adverse effect on biodiversity, 6% are monitoring these activities and their effects and
only 6% have identified nationd indicators of biodiversity.

Although the current state of monitoring may result from a lack of political will,
inadequate research also contributes. Indeed it may be argued that research scientists have
neglected this problem. A sample of the literature reveals that of 6,000 research papers
published in scientific journads on biodiversity since 1997, less than 10% are even
tangentially relevant to monitoring.

The aims of this e-conference, organised by the BioPlatform project, were:

To identify the mgjor reasons for monitoring biodiversity.

To discuss some exiging and planned biodiversity monitoring programmes,
identifying their strengths and weaknesses.

3. To identify some developments in monitoring biodiversity and the advantages they

A o

offer.

4, To discuss the development of a core programme of biodiversity monitoring across
Europe; what are the priorities for monitoring and what major gaps exist?

5. To identify where research should be focussed to develop monitoring programmes

that best meet the needs of users, including the development of a core programme of
biodiversity monitoring across Europe?



Summary of contributions
Juliette Young

Session 1. To identify the major reasons for monitoring biodiversity.

Although a review of international reporting obligations relating to biodiversity made by
Gemma Smith and Adrian Newton (UNEP) indicates that relatively few require trend data on
biodiversity leading to few legidative requirements for biodiversity monitoring a the
international scale, most contributors in this session reached a consensus on the importance of
biodiversity monitoring.

Theroles of biodiversity and the threats it faces were clearly pointed out by Thomas
Bolger (University College, Dublin) who also argued that more research should be done to
understand the earth’s “life support” systems better, al the while accepting that ecosystem
monitoring was difficult to achieve. According to Ant Maddock (JNCC), a major reason for
monitoring is to “ensure that biodiversity survives in perpetuity”. Agreeing with Thomas
Bolger, he aso thought that monitoring should encompass the operation of natural processes
such as gene flow, pollination, dispersal, predation, decomposition, as well as energy cycling,
harvesting techniques and farmland management.

For Paul Rose (JNCC), monitoring of biodiversity was essential to “identify priorities
for action, define the actions and carry them out”. Most following contributions by Horst
Korn, Richard Bradshaw, Thomas Bolger, Dominique Richard & Sophie Conde, and Jeremy
Wilson and lan Bainbridge agreed with him as to the importance of monitoring biodiversity in
order to increase our knowledge about biodiversity and be able to predict and act upon
anthropogenic threats to biodiversity.

Many contributors in this sesson aso noted that monitoring should be integrated.
Paul Rose considered that globa monitoring coordinated by Multilateral Environmental
Agreements and NGOs could be best achieved by aggregating monitoring schemes organised
at a smaller, national scale whilst Horst Korn (Federal Agency for Nature Conservation),
agreeing on the idea of integrating local, national and international level monitoring schemes,
also emphasised the need for simple, long term monitoring programmes that would generate
policy relevant data and build on existing systems and the need for data sets to focus on the
external pressures affecting biodiversity. Dominigue Richard and Sophie Condé (EEA)
stressed the need for a global or at least EU scale monitoring scheme to be put in place in
order to analyse the full effects of policies on biodiversity conservation and to involve
decison-makers and the general public in conservation and predict possible changes. They



also gave a review of schemes (both at the NGO level and EU leve) aready underway in
Europe that could help in coordinating data collection in Europe and analysing the effects of
EU palicies, including the aim to stop biodiversity loss by 2010. Romain Julliard and Frederic
Jiguet looked at the possibility that a better relationship between coordinators and observers
could yield efficient monitoring programmes, which could help national schemes to interpret
their finding, as well as elaborating European biodiversity indicators.

A few authors looked more specifically at monitoring schemes already in place. For
example, Lilian van der Bijl and Torben Moth Iversen (National Environmental Research
Ingtitute of Denmark) described the implementation of the Danish Nationa Monitoring
Programme, an integrated nation-wide programme for monitoring of terrestrial habitats, water
bodies and the biodiversity within these. The overall objectives are to establish the status of
terrestrial habitats and water bodies and their pressures and are then used to determine the
order of priority of monitoring needs established by the Danish Forest and Nature Agency.
The authors aso highlight the need to develop identical indicators for all levels in order to
reach national action plans and international targets. This last step requires national and
international agreement on methodologies for data collection, analysis, and data handling and
on streamlining reporting by means of policy relevant core indicators. In response to their
contribution, Richard Bradshaw (Geological Survey of Denmark and Greenland) argued that
although monitoring of biodiversity should be related to the driving forces for change as they
propose, different indicators were appropriate for the different spatial scales.

The concept of indicator species and their integration was discussed in Wilson and
Bainbridge's (RSPB and Scottish Executive) contribution. They pointed out that a number of
indicators had aready been adopted at the UK level to monitor the current state of the
environment and the environmental pressures that threaten biodiversity. They aso clamed
that monitoring should be done for a variety of different habitats in order to get a broader
view.

Mikko Kuussaari (Finnish Environment Institute) emphasised the need to monitor
agro-ecosystem, especialy in view of the reform of the EU’s Common Agricultural Policy
(CAP) and the inclusion of new members into the EU. As an example of current agro-
ecosystem monitoring he describes tie Finnish initiative of monitoring plants, butterflies,
bumblebees, birds and landscape structure in randomly selected agricultural landscapes. The
monitoring ams at following the effects of the current Finnish agro-environmental support
scheme and producing basic knowledge on factors affecting farmland biodiversity to further
develop the Finnish agro-environmental programme in the future. The need to monitor agro-
ecosystems was also taken up by Davy McCracken (Scottish Agricultural College) who noted
the dynamic nature of farmland, and the need for monitoring programmes to ensure that
information relating to tempora changes occurring in the agricultural landscape was gathered.
He aso recommended that monitoring programmes should stop focussing on particular
habitats or features (such as farmland, woodland, river corridors) in isolation but instead
consider and quantify the importance of the interactions between all of these elements
(farmed and non-farmed) in the landscape.

Both Richard Bradshaw and Beti Piotto looked at the scope of monitoring and how it
could help certain particularly vulnerable habitats. Richard Bradshaw identified the main
reasons for long-term monitoring of biodiversity as being the establishment of 'natural’
varigtion (such as fires, storms...) and ‘'baseline conditions, the identification of
biogeographical regions that are particularly sensitive to irreversible loss of biodiversity such
as North West Europe, and finally as a tool for following the effects of management on
biodiversity development. Beti Piotto (ANPA) also emphasised the need to have a deep
knowledge of the subject to monitor, as a single 'segment’ of the problem showing gaps of
knowledge could lead to reduction of biodiversity levels. Still on the topic of forest
biodiversity conservation, Valerie Kapos (UNEP) argued that in order to support decision-
making effectively, monitoring efforts of forest biodiversity should focus on parameters that
are directly relevant to policy and management goals.

Peter Veen (Royal Dutch Society for Nature Conservation) on the other hand looked
at the advantages of the ecosystem approach as a framework for understanding biodiversity in



order to understand the trends of biodiversity more coherently. Many contributors outlined the
need for comparable data and standardised protocols. In this perspective, Laurent Berges and
Marion Gossdlin (Cemagref) propose to use a single loca sampling effort (time spent and
area sampled for one plot) and to reduce observer bias as far as possible.

Scot Mathieson of the Scottish Environment Protection Agency concentrated on river
biodiversity monitoring, principally of river invertebrates, which is undertaken primarily to
monitor the effectiveness of legal controls, from UK and European statute, on effluent
discharges, and to report on the state of the river environment in the UK. He pointed out that
future needs, driven by the EU Water Framework Directive, would require an expanded
monitoring network, with the inclusion of fish, algae and macrophytes. Laurence Carvaho
(CEH) adso looked at the Water Framework Directive and agreed that major improvementsin
the monitoring of biodiversity could be ddlivered although he also stated that its effectiveness
would greatly depend on the interpretation of “good ecological status’ and the devel opment
of amore strategic monitoring framework that identifies nature conservation as one of its core
values. He a so touched on the issue of indicators by stating that macrophytes would appear to
be the most suitable general measure of biodiversity.

Session 2: To discuss some existing and planned biodiversity monitoring programmes,
identifying their strengths and weaknesses.

Taking the example of a successful new French breeding bird monitoring scheme involving
voluntary anateur groups gathering data pooled together by nationa coordinators, Romain
Julliard and Frederic Jiguet (CRBPO) argued that the lack of monitoring success was not due
to the “shamefully poor...amount of effort spent on monitoring biodiversity” but rather to the
poor relationship between national coordinators and observers. Caspian Richards (Macaulay

Ingtitute) then argued that these schemes involving amateur naturalist groups who collect data
on a voluntary basis could be a cheap and effective way of monitoring biodiversity, but the
main drawback was persuading many professional researchers and especidly policy-
makers/administrators that amateur groups were a credible source of scientific data. The idea
of involving volunteers in monitoring schemes was also taken up by Tomas Coll and Robert
Kenward (NERC). The latter acknowledged the advantages this could bring, but did insist that
in order to optimise the results of such aventure, it was essential for professionals to provide
guidance in sampling and recarding, compile and calibrate their data and develop new

techniques, create hypotheses about causation of processes, arrange experimental tests, derive
biodiversity indices and communicate these to policy-makers. He aso raised a number of

guestions that needed answering before any such schemes were to be put in place.

As an example of an existing biodiversity monitoring programme, Ben Delbaere
(European Centre for Nature Conservation) discussed the long running International
Waterbirds Census (IWC). He considered the census’ strengths consisting of having a clearly
defined goal, alarge scope and a good opportunity for scientific analysis of trends over along
period of time. But downsides of the census include technical data output, limitation of the
data to wetland habitats and the lack of information concerning specific impacts or driving
forces. He concluded by noting the stable, consistent and targeted nature of the IWC and the
advantages and disadvantages of some other monitoring schemes.

Tor-Bjorn Larsson (EEA) contributed to the issue by looking at the successful
framework established by the MCPFE (Ministeria Conference on the Protection of Forestsin
Europe) for the assessment and monitoring of forest biodiversity. This framework is
congantly being improved through the work of an MCPFE advisory group who recently
encouraged the adoption of a new indicator framework. He went on to discuss the new
indicator of “dead wood”, which israising certain difficult issues to be resolved by European
experts.

In acollateral way, Jari Niemel& and Lauri Saaristo (University of Helsinki) looked at
the progress made in Finland regarding forest biodiversity monitoring and implementation of
indicators. A working group set up by the BITUMI project (Applicability of Biodiversity
Research) looked at the present situation, future possibilities and identified major gaps that



exist in biodiversity monitoring. One such gap is the lack of species monitoring, which has
led to the development of a recent pilot project that aims to identify suitable forest
biodiversity indicators.

Thomas Nilsson looked at the monitoring situation in Sweden. Like Denmark, the
Swedish Government has proposed that a system for monitoring and evaluation should be tied
to objectives. The Swedish Parliament recently adopted fifteen environmental objectives and
a number of interim targets to guide Swedish environmental politics. The Government has
also appointed an “Environmental Objectives Council” with the task of coordinating the
efforts of various authorities and reporting to the Government. Also they plan to have a core
set of headline indicators to show trends in the environment and the prospects of achieving
the objectives. Their difficulties in choosing indicators seem due to a lack of knowledge
(especidly in marine ecosystems), lack of money as well as a conflict in views (where
scientists on the one hand emphasize the complexity of nature and scientific uncertainty, and
policy-makers and politicians on the other hand emphasize simplicity and overview). Like
most contributors, he emphasises the need for reliable, cheap and effective indicators that
could be used at European level. Frederic Gossdlin (Cemagref) proposes two other reasons for
the difficulty of monitoring biodiversity: the difficulty to measure al the biodiversity in a
place and the intrinsic multidimensionality of biodiversity.

A contribution by Kalev Sepp (Estonian Agricultural University) and Antti Roose
(University of Tartu) looked at the situation in Estonia where since January 1994, a National
Monitoring Programme has been implemented under the supervision and co-ordination of the
Ministry of the Environment. Simona Mihailescu of the Romanian academy looked at recent
developments in biodiversity monitoring in Romania including the five-year Nationa
Biodiversity Conservation Strategy Action Plan (BSAP). She aso looked at possible
developments after the integration of Romaniato the EU.

While noticing certain trends using the technique of “route monitoring”, Jan Jansen
(University of Nijmegen) questioned what concrete conclusions could be drawn with this kind
of monitoring because it was relatively subjective and some of the route sections are not easy
to repeat because of difficulties of orientation in the field. He was answered by Alan Feest
(University of Bristol) who suggested a few sampling methods used in baseline biodiversity
estimates.

The focus of this session was also very much on the issue of suitable indicators of
biodiversity. Jari Niemeld gave a very thorough list of criteria for selecting species-level
indicators of biodiversity such as their cost-effectiveness, sensitivity, synergistic value,
geographic range. Following onto this, Wilson et al. described a number of potential bio-
indicators for Scotland, including a bird census index, vascular plant diversity, salmonid
counts, status of the otter in freshwater habitats, proportion of commercialy fished stocks
fished within safe limits, woodland tree species diversity, status of BAP priority species and
habitats...

Richard Gregory (RSPB) and Petr Vorisek (Czech Society for Ornithology) proposed
to assess the impact of changes on biodiversity using composite Pan-European bird indicators.
Their scheme, will deliver, for the very first time, high quality, representative, policy relevant
bio-indicators for the wider European environment as a whole. They set out to put in place
common bird monitoring across European countries, generate national bird indices in a
standardised manner, bring together national bird indices into a single European data set,
generate PantEuropean indices for individual species and generate PantEuropean multi-
species indicators. Ward Hagemeijer, Richard Gregory, David Gibbons, Petr Vorisek and
Melanie Heath gave a Summary of aworkshop held in Prague (16-19 Sept) and their decision
to implement the Pan European Bird Monitoring Programme.

Strategic Environmental Assessments (SEAS) were discussed by Arnau Queralt
(Catalonian Ministry of the Environment). They intend to improve on certain limitations of
ElAs by getting ahead of the decision making process, thereby limiting possible negative
effects of the proposals. By incorporating biodiversity into the assessment, SEAs could be
vauable tools for conservation in Europe.



Session 3: To identify some developments in monitoring biodiversity and the advantages they
offer.

Over twenty participants contributed to this session, looking at a variety of different recent
developments in biodiversity monitoring. These included developments in monitoring
gpproaches, framework establishment, indicators and databases.

Richard Bradshaw, Peter Friis Maller & Annett Wolf (Geocentre) looked at the case
of Draved Forest in Denmark where there have been 50 years of observation of key factors
such as tree species and tree stand structural complexity. They pointed out that in forest
systems where changes can be slow, the recognition of the value of structural indicators could
contribute to biodiversity monitoring. Etienne Branquart (DGRNE) looked at another forest
project, FOREST FOCUS (proposed by the European Commission and the European
Parliament), which aims to better understand relationships between globa change, forest
health and biodiversity. They also propose to use a standardised protocol for surveying forest
pests (e.g. defoliators and wood-boring insects) and to assess biodiversity (e.g. structure-
based indicators). Pat Neville (Irish Forestry Board) contributed by adding that a Working
Group of the European Commission and ICP Forests is attempting to elaborate methods of
biodiversity assessment that may be incorporated into the Forest Focus monitoring
programme.

Alan Feest explained his work using macrofungi in a methodological approach to
defining, setting and measuring biodiversity values, and the potentia to transfer the
methodology across taxonomic boundaries to include Arachnida, Collembolla, Hymenoptera,
Orthoptera, nematodes etc. Following a smilar idea, Josef Settele (UFZ) summarised the
MacMan project, which uses Maculinea butterflies as indicators and tools for habitat
conservation and management. Following another entomological example, Peter Bliss and
colleagues (Halle University), after distinguishing between “monitoring” and *“nature
surveillance”, discussed the potential of using supercolonia ants as a model system for
biodiversity monitoring at the European scale. The advantages they offer include: abundance,
facility of monitoring (possibly involving volunteers) and potential for long term studies.

Norbert Sauberer and colleagues (University of Vienna) evaluated a series of
biodiversity indicators in an old agricultural landscape with mixed land use in Eastern
Austria. The conclusions of the study were that land use intensity (degree of disturbance),
environmental heterogeneity and habitat type were the most efficient predictors of species
richness. He felt optimistic about finding a range of efficient bio-indicators capable of
monitoring biodiversity successfully in these ecosystems. According to Rainer Waldhardt
(University of Giessen), the three factors to be considered when monitoring at the landscape
scale are: (i) the punctua species richness within specific biotopes, (ii) the local species
richness within landscape tracts, which may indicate specific species densities within a
landscape, and (iii) the regional species richness. Jose Garciadel Barrio (CIFOR) agreed with
the landscape approach to monitoring and listed a number of steps to be included in any
territorial framework approach. Paulo Sousa and P.V. Morais (University of Coimbra) noted
that biodiversity monitoring schemes in terrestrial systems usually focus on evaluating animal
and plant species, usualy neglecting (in some cases) microbes and soil functional parameters.
He emphasised the need to incorporate functional parameters in biomonitoring programmes.
He aso described some easy and cost-effective methods in monitoring plans such as bait-
lamina sticks and the BIOLOG method.

Katalin Torok (Hungarian Ministry for the Environment and Water Management)
discussed the Hungarian Bodiversity Monitoring Programme (HBMP), which carries out
landscape scale monitoring of biodiversity. Thomas Walter of the Swiss Federa Research
Station for Agro-ecology and Agriculture (FAL) explained the Eco-Fauna-Database project
supported by the Swiss Agency for the Environment, Forests and Landscape. It could gather
information on systematics, threats and distribution of species as well as behavioura and
ecological aspects. The authors suggest that the database might be an essentia tool in the
analysis and monitoring land use changes, species assemblage changes and climate change
and its effect on the behaviour of animal species. Other suggestions for improved monitoring
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systems included statistical models to assess the naturalness of habitats by comparison with
large reference data sets (Rasmus Ejrnees and Erik Aude of the Dannish National
Environmental Research Ingtitute). Tomas Coll Catalonian Ministry of the Environment)
added that a good approach would be to find inexpensive and safe identification systems that
could be connected to Internet search engines.

Jorge Lobo and Joaguin Horta (CSIC) outlined three different approaches to
monitoring: “site directed monitoring”, “pattern recovering monitoring” and “biodiversity
directed monitoring” and then proceeded to underline the need to gather data (especially in
poorly know areas) and make forecasts based on the data. Ben ten Brink of the National
Ingtitute of Public Health and the Environment outlined the importance of user-driven
biodiversty indicators and the role of the Natural Capital Index framework in providing
information on the state and changes in biodiversity due to human impacts.

Erling Berge (Norwegian University of Science and the Environment) concluded the
session on a sobering note by pointing out that one needed a causal theory linking particular
designs of policy instruments to outcomes of state variables of the eco-system for any
monitoring system to be useful in policy making.

Session 4. To discuss the devel opment of a core programme of biodiversity monitoring across
Europe; what are the priorities for monitoring and what major gaps exist?

On a genera note, Rainer Muessner (CIMAR) looked at weaknesses of existing monitoring
programmes at the European scale and identified three major problems: unclear links between
information and policy, lack of indicators of functional aspects of biodiversity and a poor
harmonisation of European monitoring approaches.

Sandrine Petit and Les Firbank (CEH) identified the main monitoring methods used
today such as ground-survey monitoring programmes and reports on the quality of habitats,
remote sensing to assess the extent of particular land cover types at very broad scales,
describing the spatial organisation of habitats from air photographs a satellite images using
landscape indicators such as fragmentation indices or heterogeneity. They noted however, that
while such indicators are relevant for arange of organisms at specific spatial scales, empirical
knowledge of their relationships with overall species diversity is still sparse. The authorsthen
outlined the main challenges facing monitoring schemes including the successful integration
of data collected at different spatia scales, the need to monitor areas with high external
pressures and the need to report changes in biodiversity in the context of changes in society
and policy.

Many contributions concentrated on gaps in monitoring. Robin Moritz (Halle
University) pointed out that gaps in monitoring resulted from the use of the wrong type of
indicator and disagreed with the use of rare species as indicators.

Jari Niemela identified the monitoring of biodiversity in urban areas as a major gap
and emphasised how vital such monitoring was for understanding the effects of human
actions in an environment overwhelmed by human-caused pressures on biodiversity. He
insisted on the fact that in such habitats, the strong human presence needed to be incorporated
into monitoring programmes.

Marcello Buiatti (Firenze University) concentrated on agro-ecosystems, and called
for specific techniques for monitoring the complexities of agricultural and ecologica systems.
Some examples included the inter and intra specific analysis of biodiversity (using functional
markers), network analysis (predictive modelling using gene flow, as well as looking at the
impact of GMOs and of “invasive” species) and environmental accountancy.

Endre Laczko (Basdl University) pointed out that soil biodiversity was a factor in
regulating how terrestrial ecosystems function and wes also affected by elevated carbon
dioxide concentrations, by heavy meta pollution and by land use practices. Like Ant
Maddock in session 1, he emphasised the need to monitor the functioning and effects of the
(supposed) key interactions as opposed to individual components of the soil.

Both Fiorella Villani (CNR) and René Smulders concentrated on the currently under-
represented monitoring of genetic diversity. They noted gaps in this area such as the need for
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indicators capable of monitoring intra-specific genetic and adaptive diversity, hotspot
priorities, and “meta indices’ which could link specific indicators of different biodiversity
levels. Smulders and Vosman (Plant Research International) also noted the need to look at
relationships between species diversity and genetic diversity, examine genetic diversity in
regard to stress tolerance and also other parameters including life history and dispersa
abilities.

Another gap in monitoring was identified by Annick Wilmotte (Centre d’Ingenierie
des Proteines) who highlighted that only 1-5% of microorganisms had been cultivated. She
pointed out that certain measurements (like diatoms and rRNA sequences) could be
“...sendtive and suitable index of environmental status and trends”.

On amore “regional” point of view, Snorri Baldursson (Icelandic Institute of Natural
Higtory) and Bill Heal discussed the need to monitor biodiversity in the Arctic. They looked
a the uniqueness of the Arctic, existing monitoring (including CAFF, AMAP and ACIA) and
priorities for monitoring to understand changes in the Arctic environment. Emilia Poli
(Catania University) took up another example of under-monitored ecosystem by looking at
the Mediterranean region. She argued that there is an urgent need to monitor biodiversity in
the Mediterranean region where biodiversity levels and human impacts are both important.
She stressed the development of monitoring programmes in the Mediterranean region, and
coordination of these programmes within an international network.

Session 5: To identify where research should be focussed to devel op monitoring programmes
that best meet the needs of users, including the development of a core programme of
biodiversity monitoring across Europe.

Erling Berge (Norwegian University of Science and technology) pointed out that if the goal of
a core programme of biodiversity monitoring across Europe was to "bridge the gap between
those who collect data on biodiversity and those who need information in aformat that helps
them to make decisions" it would have to be designed to test hypotheses about the impact of
changes in policy instruments and to separate those impacts from other dynamic factors
affecting biodiversity indices.

Richard Johnson (Swedish University of Agricultural Sciences) highlighted the need
to look at the ecological scale by looking at riverine ecosystems. Like Robin Moritz, he also
looked at the use of rare taxa in biodiversity monitoring and went on to list a number of
aternative monitoring approaches including modelling and metrics commonly used in bio-
assessment as surrogates for overal biodiversity. Luc de Meester and Steven Declerck
(Katholieke Universiteit Leuven) suggested severa topics that need closer attention in future
research and monitoring projects on biodiversity in lakes. According to them, a validation of
the surrogacy hypothesis is a prerequisite for the use of indicator taxa. They also advocate
that more attention should go to processes that potentially determine diversity in freshwater
communities and that a further development of reliable cost-effective indices is a prerequisite
for feasible monitoring programs.

Marco Marchetti (University of Palermo) discussed the idea of High Conservation
Vaue Forests (HCVFs) introduced by the Forest Stewardship Council (FSC) in 1999. He
argued that they are suitable for testing and developing Biodiversity Evaluation Tools for
European Forests. Another major European initiative, discussed by Cees Hof et al. of the
University of Amsterdam, is the European Network for Biodiversity monitoring (ENBI) due
to start in Autumn 2002. By collecting data, making it globaly available, looking at the
potential of tools to apply the biodiversity data and focussing on the needs of end-users, its
aim is to identify biodiversity information priorities to be managed at the European scale. One
similar approach on a nationa scale is the UK Nationa Biodiversity Network (NBN)
considered by James Munford (NBN) and Lawrence Way (JNCC). The NBN intends to
improve access to information by combining different sources, integrating volunteer effort
with capture mechanisms, building partnerships by integrating needs and information sources
to ultimately help influence the design of surveillance and monitoring.
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Klaus Henle (UFZ) argued that a mgjor research priority should be the development
of a framework for an indicator system covering all scales, from the loca farm to the
European levd, in a consistent form. This framework should be able to identify causes of
change, and be feasible from an administrative and financia point of view. He also noted that
adistinction should be made between the scientific development of indicator and monitoring
systems and insisted that the development of biologica indicator systems should be based on
rigorous statistical field designs or on field experiments.

Peter Duelli and Christoph Scheidegger (Swiss Federal Research Institute) proposed a
scientific stepwise approach to choosing indicators that involves defining the value system
(motivation) and the appropriate measurable aspect or entity of biodiversity, measuring that
aspect or entity in a representative number of locations in a thorough way. Already existing,
proposed, or newly designed indicators are measured in the same areas, or calculated from the
empirical data pool. Their performance can be tested against the assessed "readlity". Statistical
analysis and cost decide which of the indicators are the best, the fastest, the cheapest. Finaly
the best concordant indicators are grouped into "value baskets'. The result is an index per
basket, e.g. "the biodiversity index for conservation”, or "the biodiversity index for ecological
resilience’. On the use of indicators, Alan Feest suggested using a combination of
“indicators’ and “biodiversity indices’ for a more thorough monitoring procedure. Another
framework idea suggested by Robert Kenward, aso using indices and indicators, identifies
three main components (policy makers, biodiversity professionals and volunteers). The first
task is to define indices, then to work with data gathering volunteers and finally to refine
understanding of the processes that underpin biodiversity.

The use of a system which responds to pre-defined objectives was also suggested by
Frederic Gosselin who then recommended the use of species-level indicators coupled with
environmental data. Richard Fischer (BFH) responded to the Gosselin contribution by
suggesting we use species level data (full species lists that are more flexible in their
interpretation although they do create a heavier workload) as well as environmental data to
monitor biodiversity at a pan-European level.

Both Jurgen Tack (Flemish Ingtitute of Nature Conservation) and Romain Julliard
took a very pragmatic point of view. Jurgen Tack et al. summarised the problem by saying
that “the real challenge is to keep the balance between indicators that are suitable and
practical for policies while at the same time do justice to the complexity of biodiversity”. He
underlined the need to use existing knowledge and do more actual monitoring rather than
continue looking for the perfect formula. Romain Julliard also insisted on using the enormous
amount of monitoring data occurring at the local scale and coordinating it al at the national
level. He went on to say that such coordination required research on how to monitor
(sampling and field implementation) for both local managers and national coordination, on
how to estimate variation of biodiversity at various scales of time and space, and on how
biodiversity functions at large scale and on the long term in order to make predictions.

Alf Josefson (NERI) gave a Summary of the monitoring issues discussed during the
Marbena conference: Most contributors agreed that monitoring should be undertaken and
suggested a few new approaches (coupling biodiversity with ecosystem function, need for
indicators which can be useful to policy makers...). The participants seemed to agree that
determination of species was unavoidable in monitoring (single species, key organisms,
threatened habitats?). Other issues included the scale of monitoring in marine environments,
which have small physical barriers and species with good dispersal abilities and the difficulty
to monitor the effects that different environmental problems could have on different organism
groups.

Concluding contributions:
Melanie Heath (BirdLife International), Erik Framstad (Norwegian Institute for Nature
Research) and Konstantinos Spanos (Forest Research Institute) all acknowledged the

complexity of biodiversity and its importance. Erik Framstad called for a unifying framework
represented by generic models that could develop our understanding of mechanisms, design

13



effective monitoring and communicate results to the public. Mdanie Heath agreed that
different schemes have varying strengths and that it was not sensible or pragmatic to consider
combining these numerous efforts into a single scheme. The challenge is to maximise the
usefulness of data generated from these different schemes and particularly to 'bridge the gap
between those who collect data on biodiversity and those who need information in a format
that helps them to make decisions. Initiatives taking up this challenge include the European
Biodiversity Monitoring and Indicators Framework initisted under the Pan-European
Biological and Landscape Diversity Strategy and an informal international working group for
coordination and collaboration on biodiversity monitoring and indicators (IWG Bio-MIN) set
up by the European Environment Agency. Riccardo Simoncini (University of Florence) also
examined the integration of scientific research and biodiversity conservation policy making.
He suggests four major steps towards integration: improved communication, appropriate
indicators, ecological baselines and integration of biodiversity functioning.

Ben Delbaere called for the urgent need to keep policy makers and decision makers
interested in biodiversity and argued for the approach of immediate implementation of
methods such as the NCI at the European level al the while continuing the search for other
suitable indicators.

Helena Freitas (University of Coimbra) and Andreas Troumbis (University of the
Aegean) underlined once again the need for a European core programme for monitoring
biodiversity, as well as a set of indicators clearly required by the European Biodiversity
Strategy including regional and local monitoring schemes, scientifically driven, designed at
the appropriate scale and easily interpreted by local and regional planning and management.

Hermann Ellenberg (Institute for World Forestry) asked that biodiversity monitoring
schemes include coordination of efforts (both in time and space), calibration of results,
standardisation of methods and stratification at the EU scale. Finally, Jacques Weber of the
French Biodiversity Institute gave a social scientist’s point of view and suggested the creation
of working groups involving scientists, policy makers, etc. working on the design of socially
accepted (“common reference”) indicators of biodiversity situation and trends.
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Discussion and conclusions
Allan Watt and Juliette Young

Overview

Contributors to this e-conference have discussed reasons for monitoring biodiversity, shared
information on current initiatives on monitoring, outlined ways of improving our ability to
monitor biodiversity and present the information meaningfully, discussed the concept of a
core programme of monitoring biodiversity in Europe, gaps (in terms of taxa, levels of
biodiversity and environments) in monitoring, and identified future priorities for research to
meet the needs of users.

Reasons for monitoring biodiver sity

Many contributors considered the reasons for monitoring biodiversity. Perhaps there are three
major purposes (overlapping to some degree), each with more specific objectives, which
relate, for example, to the management of protected areas, nationa and international
biodiversity strategies and action plans, and the concerns and aspirations of NGOs and society
generaly (Table 1).

It is not difficult to list these objectives but they al pose formidable chalenges. Itis
difficult enough to provide a series of meaningful measures of biodiversity; it is a magor
challenge to separate “natural” variation in biodiversity from the impacts of one or more
anthropogenic influences, and it may be an impossible task to confidently separate the
influences of the many policies and management actions, anthropogenic influences and
natural factors on biodiversity. Ben Delbaere summarised the problem: “It is easier to
develop a programme to monitor the population size of an individual species in a single site
than to develop a programme that measures progress in reaching ‘no further loss of
biodiversity in Europe’”. But most contributors clearly believe that these chalenges are
important enough to attempt to overcome them.

Biodiver sity monitoring programmes

At the international scale, potentialy the most significant influence on the conservation and
sustainable use of biodiversity is the Convention on Biological Diversity (CBD). Indeed,
Paul Rose argued that the coordination and harmonisation of monitoring should probably be
done under the leadership of the CBD and Ben ten Brink described indicators as the “teeth”
on the CBD. However, the CBD appears to have been rather toothless. Nationa reports on
the implementation of the Convention on Biological Diversity show that only 1% of the
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Parties to the CBD have "comprehensive" monitoring programmes in place and only 6% have
identified national indicators of biodiversity.

However, Romain Julliard & Frederic Jiguet pointed out that there is a vast amount of
monitoring going on. They cited the example of the involvement of voluntary amateursin a
French breeding bird monitoring scheme, stimulating several contributions about the role of
amateurs and local people in monitoring programmes and indigenous knowledge".

Tablel. Some objectives of biodiversity monitoring

Generic purpose Specific objectives (examples)™

Measuring status and trends in To quantify “natural” tempora variation (including

biodiversity historical) in biodiversity and establish biodiversity
“baselines”.

To quantify spatial variation, both landscape related and
biogeographical, identifying, for example,
biogeographic regions that are particularly likely to
show negative trends in biodiversity.

To identify priorities for action.

Quantifying impacts (positive as To identify, understand and quantify the pressures that
well as negative) of anthropogenic cause species loss and the ability of biodiversity to
influences on biodiversity and the provide life-supporting ecosystems (e.g. land use
impacts of policies and actions not  change (including urbanisation, land abandonment and
directly related to the conservation intensification), effluent discharges, desertification,
and sustainable use of biodiversity  climate change, over-exploitation and fragmentation),
identifying those which have the greatest impact on
biodiversity.
To identify practices that have a positive impact on
biodiversity.
To track the effect of the policy and actions taken e.g.
UNFCC LULUCF measures, Common Agricultural
Policy and Common Fisheries Policy (and their
reform), inclusion of new member states in the EU,
Urban Waste Water Treatment Directive.
To define policy or management measures to halt or
reverse any negative impacts.

Assessing the impacts of policies To track the effect (and effectiveness) of the policy or
and actions specifically focussing management actions taken e.g. Birds Directive, Water
on the conservation and sustainable Framework Directive, Directive on  strategic
use of biodiversity environmental  assessment’, the Convention on
Migratory Species”, agri-environmenta measures,
biodiversity action plans.
To report on the effective implementation of
commitments within international Conventions

We read about severa international monitoring programme such as those developed by the
MCPFE", |CP-Forests / Forest Focus', the International Waterbird Census™, and the
proposed Pan-European breeding bird monitoring scheme (which moved to the
implementation stage while this econference was running)*. Contributors also described
initiatives aimed at increasing collaboration between monitoring programme such as Bio-
MIN and EBMI-F‘. Ben Delbaere referred to his inventory reports on monitoring and
indicators and cited afew examples. Although many initiatives have started, he reported that
that “only very few get to the stage of long-term implementation and direct feedback to
policymakers and other stakeholders.... [and most] run in isolation, each of them resulting in
apartia picture of the status of biodiversity”.
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Several contributors wrote about national monitoring programmes®.  Other
contributors discussed the amount of existing data on the taxonomy, biology and ecology of
species and how this information should be used to make monitoring more effective™". It was
therefore heartening to read about initiatives to increase access to biodiversity data, notably
ENBI and GBIF®". It isto be hoped that these mgjor initiatives will not only increase our
knowledge of biodiversity but also play amgor role in its conservation.

Clearly there is a much greater amount of monitoring going on than the reports from
the CBD suggest. Unsurprisingly, therefore, many contributors have argued that we should
use what we have rather than invent new monitoring programmes. However, it is also clear
that current monitoring programmes are not well integrated and much more could be made of
the current monitoring effort. Ben ten Brink summarised the situation: “billions of dollars
have been spent on monitoring ecosystems and their biodiversity components. Office and
library shelves are now piled high with computer discs whose vast capacity is still too small
to contain al the data which, according to many, should be recorded. But despite this plethora
of information, we are till not able to tell policy makers and the public whether biodiversity
is getting better or worse”.

Developments in monitoring biodiversity
Many contributors outlined some desirable characteristics of a monitoring programme,
including criteriafor selecting “indicators’ or “parameters’ of biodiversity.

Table 2. Some desirable characteristics of monitoring programmes

Characteristics”

Practica to measure, with methods that are smple, cheap, consistent, robust and
reliable

Development should focus on or include aready existing monitoring programmes
Programmes should include parameters / indicators that provide early warning of
irreversible declines™'

Programmes should not be limited to particular habitats or features but should include
all spatia elements in the landscape, capturing the interactions between habitats in the
landscape / catchment

Programmes should incorporate existing long-term data where appropriate

Should provide easily understandable evidence of what is happening, relevant to
politicians, scientists, NGOs and the public generally and permitting measurement of
progress towards targets and/or decline towards thresholds for action.

Should provide information on biodiversity that can be integrated with environmental
and socio-economic data

It is very unlikely that any monitoring programme or set of indicators will have al these
characteristics. Many contributors argued for a very rigorous approach to monitoring. Mikko
Kuussaari, for example™"', wrote that an “ideal monitoring program of farmland biodiversity
would involve quantitative annual sampling of several taxonomic and functiona groups of
organisms in a large number of study areas, randomly stratified to produce representative
results from a large geographic cover. Replicates of all significant habitat types should be
included in the monitoring within all study landscapes’. However, as he himsdf
acknowledged, it is difficult to establish such ideal monitoring programmes. Similarly, Davy
McCracken and others reminded us that there is more to biodiversity than birds and plants™"
but as he wrote “assessment of the mgjority of [taxa] is laborious and time-consuming”.

Many contributors™™ argued for, and gave examples of research on, the use of
surrogate measures of biodiversity and sets of indicators (compositional (both taxonomic and
functional), structural and process-based). Severa contributors aso pointed out that we
already have methods that can be used to produce comparable results from place to place and
year to year”™. As Peter Bliss and colleagues pointed out near the end of the e-conference, few
contributors considered the question of which groups of plants and animas are most
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appropriate for monitoring at a pan-European scale. They argued that supercolonial (mound-
building) ants are a suitable group. In the terrestrial context, others suggested plants™ and
birds™" while Niemela and Duelli & Scheidegger considered criteria for the selection of taxa.
Clearly this needs further discussion.

Monitoring of natural processes (such as decomposition, dispersal and pollination) is
not included in many monitoring programmes but as Ant Maddock argued “we should widen
our monitoring efforts on the operation of the natural processes that ensure the survival of
genes and species’. Perhaps the most important points made about indicators of biodiversity
are that they need to be tested / calibrated™", particularly indicators that appear to be robust
but may not be”™" and that while indicators are necessary Summary measures of biodiversity,
we must be aware of the changes in species composition that they may mask®™.

Several contributors discussed the issue of targets and baselines. Laurence Carvalho
discussed some of the problems regarding the setting of targets for the Water Framework
Directive, particularly in relation to “good ecologica status’, defined as “representing only
dlight deviation in the biological quality elements from an ‘undisturbed’ state. How do we
interpret disturbance? Do we try to return mesotrophic lakes to more ‘pristine’, nutrient poor,
reference states irrespective of their value? Or are we aiming to maintain or restore ecosystem
structure (water quality, quantity and biodiversity) and function (conservation, water supply,
flood storage capacity, etc.) to ensure a more sustainable use?” Ben Brink argued the case for
defining baselines. “The basdline i) provides significance to meaningless data as such; ii)
alows aggregation of many data to a high leve; iii) makes figures within and ketween
countries comparable, iv) is a fair and common denominator for all countries, being in
different stages of economic development, and v) is relevant for al habitat types. How else
could we deal with countless statistics on fish stocks, insects, birds, forest, plants and
mammals and communicate it with the public?’

A core programme, priorities and gapsin monitoring

From the start of the econference, many contributors have been explicitly or implicitly
discussing the idea of a core programme of monitoring biodiversity in Europe. Paul Rosg, in
the first contribution, argued for coordination and harmonisation of monitoring efforts. He
wrote that international monitoring “requirements are most efficiently met by the aggregation
of results from national monitoring programmes, through the establishment of monitoring
standards and the filling of geographic gaps’. Horst Korn wrote that “local monitoring
results should feed into national and national ones into international monitoring schemesin a
nested way”. Richard and Condé wrote that to provide a “European picture... assessments
have to rely on comparable methodological protocols.” Van der Bijl and Iversen wrote that
we need “national and international agreement on methodol ogies for data collection, analysis,
and data handling and on streamlining reporting by means of policy relevant core indicators’.
Others made similar points.

What should a core programme of monitoring look like? Relatively few contributors
considered this question explicitly. Most relevant contributions either discussed the
“scientific” development of monitoring, outlining protocols and sampling strategies that are
probably unsuitable for large-scale monitoring™” or they outlined relatively simple
monitoring programmes (in existence or at the planning stage). | remain convinced that a
core programme of monitoring should comprise two elements: an extensive network of
monitoring using as simple protocols and sampling strategies as possible™" and a series of
intensively monitored sites to test the methods being used in the extensive network, focus on
aspects that an extensive network could not afford to cover and to quantify the contribution of
natural and anthropogenic (including policy influences) on biodiversity™". The intensively
monitored sites would be most effective if placed along land-use intensity gradients™ and to
“target those areas and habitats where pressures are known to be high”**. These intensively
monitored sites would alow the development of improved indicators and monitoring
programmes. Meanwhile, we need to obtain the best possible message from the information
we have. As Ben Delbaere writes. “we should have the guts to test an aggregated and simple
indicator, such as the Natural Capital Index as proposed by ten Brink, and use the bottom-up
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data flow from local data collectors to international reporting while at the same time
providing scientifically sound interpretation of results presented with a convincing and simple
message to the decision makers’.

How could a core programme of monitoring succeed? This e-conference has
identified the major requirement: cooperation and collaboration. This is needed between
policy makers and scientists™, between the many monitoring programmes in existence or
being planned™" and between scientists working in monitoring networks, and other scientists
working on biodiversity™. We also need to develop ways of integrating data from
programmes operating at different spatial scales™", collating data collected locally to larger
spatial  scales™, including the correct balance of pragmatism / simplicity™,
standardisation™™" and flexibility™™", maintaining a sense of perspective™", and reporting
the information rapidly™ and in a meaningful way*".

Many contributors discussed gaps in current monitoring programme. Jari Niemela
argued for more monitoring of biodiversity in urban environments and Bill Heal & Snorri
Baldursson emphasised the importance of monitoring the Arctic environment. Several
people™’ provided strong reasons for monitoring genetic diversity and others®™ argued that

microbial diversity and soil biodiversity require more attention.

Prioritiesfor research
Throughout the e-conference, many suggestions for research were put forward and some of
these have been mentioned aready. Focussing mainly on the session that specifically looked
a research priorities, the following priorities emerged™":
- The response of biodiversity to humartinduced and natura environmental changes.
A better understanding of the importance of ecologica scale.
Complementary methods monitoring aspects of aguatic biodiversity not included in the
Water Framework Directive.
The development of new methods for biodiversity assessment e.g. modelling approaches
to biodiversity assessment (while recognising that monitoring methods have often
developed from “nature surveillance’™").
The testing of existing and proposed indicators of biodiversity™"'.

Overdl, contributors to this e-conference have urged for research as a basis for action, not as
an excuse for inaction. Nevertheless, there are some major challenges, many of them set by
policy objectives. In his second contribution, Ben Delbaere outlined the challenge faced by
monitoring progress towards the EU Strategy for Sustainable Development objective “to halt
the loss of biodiversity by 2010”. As if thisisn't a large enough challenge, Jacques Weber
reminds us that “biodiversity is only one issue amongst many to be taken into account in
public decision-making”.

Our “sister” e-conference, MARBENA, considered the monitoring of marine
biodiversity. There were several common themes: the need to monitor both biodiversity per
se and ecosystem function, the validity of indicators, scale, volunteers and the issue of
adapting monitoring programmes to suit local conditions™""'.

Conclusons

This e-conference demonstrated that it is impossible to consider the monitoring of
biodiversity in isolation from a general understanding of biodiversity™"". Perhaps this simply
reflects the essential nature of monitoring, but clearly effective monitoring requires at least a
basic understanding of biodiversity and an adequate understanding of biodiversity requires
monitoring®™. As Andreas Troumbis wrote: “Monitoring is not only about change. It is also
about cataloguing the bictic richness in an areg, in the sense that it offers the link between the
taxonomic investigation and the understanding of the ecological structure — and function — of
higher levels of biological organization”. A maor message of this econference is that we
need more collaboration between people monitoring the same species in different countries
and between people engaged in different monitoring initiatives. Initiatives such as the
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proposed Pan-European breeding bird monitoring scheme and Bio-MIN are therefore to be
greatly welcomed. But perhaps there is a wider message — we need much more collaboration
between scientists, stakeholders and policy-makers. We look to the EPBRS to promote this
am.

' See Richards, Kenward; Ellenberg; Tack, De Bluust & Kuijken; Bliss et al.. Also note recent e
conference on participatory involvement in monitoring and evaluation of biodiversity
http://www.etfrn.org/etfrn/workshop/biodiversity/index.html .

"' Heal & Baldursson.

""" See e.g. contributions by Rose, Korn, Bolger, Bradshaw, Richard and Condé, Mathieson, Waldhardit,
Brink; Simoncini.

"L aurence Carvalho identified several problems regarding the implementation of the Water Framework
Directive. Most seriously, perhaps is the concern that with tight deadlines for implementation, there
will be more effort spent on technical implementation than on a core purpose of the WFD, “to deliver
major improvements in the monitoring, protection and sustainable use of biodiversity associated with
aquatic ecosystems’. One wonders if this may be a more widespread problem, with legislation rather
than “purpose” often driving monitoring. See also Smith & Newton; Declerk and De Meester

¥ See Queralt.

¥' Smith & Newton.

V! See Larsson.

V!"'See Branquart, Neville, and Fischer; also see related contribution by Marchetti on High Conservation
Value Forests.

" Established for the Ramsar Convention and the African-Eurasian Migratory Waterbird Agreement —
see Delbaere.

X See Gregory & Vorisek; Hegemeijer et al.

¥ See Richard & Condé, and Delbaere.

X' Austria (Sauberer et a.), Denmark (van der Bijl & Iversen; Bradshaw, Mgller & Wolf), Estonia
(Sepp & Roose), Finland (Saaristo & Niemeld, Kuussaari), France (Julliard & Jiguet); Germany
(Waldhart), Hungary (Torok), Mediterranean countries (Poli), the Netherlands (Jansen), Romania
(Mihailescu), Scotland (Wilson & Bainbridge; Wilson et al; Mathieson), Sweden (Nilsson).

X' See Walter, Schneider & Gonseth; Ejrnass & Aude; Heal & Baldursson; Julliard. Alan Feest also
pointed out that for some groups, their taxonomic statusisill defined.

XV See Hof, Los and de Y ong.

¥ See contributions by Rose, Korn, Kapos, Richard and Condé, van der Bijl and Iversen, McCracken,
Bradshaw, Maller & Wolf, Niemela, Muessner.

*I See contributions by Ben ten Brink and Alan Feest on the use of population abundance & an early
warning for species|oss (Kapos).

' For other examples of a rigorously “scientific’ approach to monitoring see e.g. Veen; Waldhardt;
Lobo & Hortal; Garcia del Barrio.

' This is a terrestrial viewpoint — Scot Mathieson describes the invertebrate focus of much aguatic
monitoring and notes that under the Water Framework Directive monitoring should be expanded to
include algae, macrophytes and fish.

X E.g. Sauberer; Bolger; Maddock; Saaristo & Niemel&; Johnson; Sousa & Morais.

* See Feest, Settele

* E.g. Fischer.

! E.g. Rose; Hagemeijer; Heath.

¥ E.g. Niemel&; Johnson; Declerk and De Meester, Henle; Ellenberg.

' See comments on rare species by Moritz and Johnson, and on protected areas by Nilsson.

¥ E.g. Gosselin; Fischer.

¥ Andreas Troumbis wrote that we should be wary of “a vision of monitoring as a self-defined and
ultimate scientific process.”

VIt e Choosing a core set of indicatorsisthe art of measuring as little as possible with the highest policy
significance as possible.” (Brink). Herrmann Ellenberg cites some “non-biodiversity” examples of
simple but effective indicators and also warns against their use without “ calibration”.

VIl See also Kenward; Neville.

X Asin the BioAssess project (www.nbu.ac.uk/bioassess)

X See Petit & Firbank.

X% E g. Brink: “Policy makers choose an appropriate baseline and set targets for each indicator, against
which scientists establish a monitoring programme, quantify the baseline and current state, and develop
pressure-effect relationships (future state). Indicators are a vehicle of communication between
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policymakers and scientists. Once chosen, they are aprogramming tool for research, monitoring and
policy making.” See also arguments by Simoncini.

¥ See contributions by e.g. Delbaere.

X Particularly those working on the impacts of anthropogenic factors on biodiversity, both natural
and social scientists (Berge) and those working on bioinformatics.

XV See Petit & Firbank; Henle.

¥ Noting issues of data ownership, accessibility, funding and data quality assurance (Mathieson;
Rose). See also van der Bijl and Iversen.

XV See Tack, De Bluust & Kuijken; Julliard.

X! See Johnson; Gosselin.

Vit See Declerk and De Meester; Freitas; Larsson (who wrote: “For pan-European assessments it is
desirable to have a common standard but there may be strong scientific and methodological arguments
that the “ standard” must take the regional variation in forests into account.”).

X See Bradshaw; Brink; Weber.

X See Queralt.

' E.g. Rose, Brink.

Xl See Villani; Smulders & Vosman; Buiatti; Spanos.

Xl see Wilmotte; Laczko

XV See Johnson; Declerk & De Meester; Petit and Firbank; Framstad.

XV See Bliss & Katzerke

XV This was the most frequently cited research priority (see Johnson; Declerk & De Meester; Henle;
Duelli & Scheidegger etc). Declerk and De Meester, for example, wrote that “the Water Framework
Directive requires the monitoring of only four groups of aquatic organisms: algae, fish, macrophytes
and macro-invertebrates. Thereis aneed for well -conceived studies addressing the question of how
these groups can serve as a surrogate for the biodiversity in other important components, such as
zooplankton, ciliates, nanoflagellates or bacteria, and how the diversity in these groupsisrelated to
ecosystem functioning”. EXxisting networks may also be usefully used for testing indicators (e.g.
Neville; Marchetti).

XVl See Josefson; Tack, De Bluust & Kuijken.

XIVill Among the many interesting “side” issues was an appeal from Frédéric Gosselin for the testing of
different management alternatives.

XX See Framstad who describes an “underlying understanding of the mechanismsinvolved in how
natural and anthropogenic causes affect biodiversity” as one of the two pillars that science-based
monitoring of biodiversity should rest. He arguesthat the other is*“ stringent sampling procedures for
getting reliable data” .
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Annex — list of contributions

Session and title of contribution Contributors
Session 1. To identify major reasons for monitoring

Introduction: Auditing the ark- Science-based monitoring of Allan Watt, Chair
biodiversity

Do international reporting obligationsrequire biodiversity A. Newton & G. Smith
monitoring?

Ensuring the conservation of our "natural capital" through Thomas Bolger
monitoring

Monitoring of natural processes Ant Maddock
Biodiversity monitoring needs at the global scale Paul Rose
Biodiversity monitoring needs- An international perspective Horst Korn

Monitoring needsin support of the conservation of biodiversityin ~ D. Richard & S. Condé
Europe

Biodiversity monitoring strategy in Denmark L. Van der Bijl & T.M.
Iversen
The need for different indicators for different spatial scales Richard Bradshaw
Counter Reply to Biodiversity monitoring strategy in L. Van der Bijl & T.M.
Denmark Iversen
Biodiversity indicators- A national perspective JD. Wilson & |I.
Bainbridge
Monitoring biodiversity in Finnish agro-ecosystems Mikko Kuussaari
Biodiversity monitoring needs in agro-ecosystems Davy McCracken
Reasons for monitoring biodiversity- A North European forest Richard Bradshaw
per spective
The case of Mediterranean trees and shrubs Beti Piotto
Monitoring and the conservation of forest biodiversity Vderie Kapos
Biodiversity monitoring: Towards a functional approach Peter Veen
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Session and title of contribution Contributors

Biodiversity monitoring needsin rivers Scot Mathieson
Challenges for monitoring biodiversity in the Water Framework Laurence Carvaho
Directive

Introduction: Auditing the ark — Science-based monitoring of biodiversity- Allan Watt
(e-conference chair)

SUMMARY:: Little effort is spent on monitoring biodiversity, and less research is devoted to
developing scientific monitoring methods. The purpose of this e-conference echoes that of
the European Platform of Biodiversity Research Strategy — “to improve the effectiveness and
relevance of European biodiversity research”. In the first week of the conference, you are
invited to help identify the major reasons for monitoring biodiversity.

Given widespread concerns about declining global biodiversity, the amount of effort spent on
monitoring biodiversity is shamefully small. Yet how can we identify the factors that threaten
biodiversity, accurately assess the scale of their impacts or devise policies that effectively
conserve or use biodiversity sustainably without adequate information on the status and trends
in biodiversity? And how do we get that information without monitoring? There are
exceptions, of course, and in this eectronic conference we will hear about a few monitoring
initiatives. But information on trends in biodiversity is nearly everywhere inadequate. Thisis
apparent from national reports on the implementation of the Convention on Biological
Diversity. These show that only 1% of the Parties to the CBD have "comprehensive"

monitoring programmes in place, 2% have a"comprehensive understanding” of activities that
have an adverse effect on biodiversity, 6% are monitoring these activities and their effects and
only 6% have identified national indicators of biodiversity.

This e-conference should not just be used to complain about the lack of monitoring.
It should be seen as an opportunity to influence research on monitoring. A Summary of your
views will be presented to the European Platform of Biodiversity Research Strategy (EPBRS)
meeting to be held under the Danish Presidency of the European Union in October. The main
objective of the EPBRS is “to improve the effectiveness and relevance of European
biodiversity research”. The theme of the next EPBRS meeting, like this econference, is
science-based monitoring of biodiversity. This meeting will discuss the current state of
monitoring of biodiversity, consider how it may be improved and, in line with the main
objective of EPBRS, identify priorities for research on biodiversity monitoring.

Although the current state of monitoring may result from a lack of political will,
inadequate research aso contributes. Indeed it may be argued that research scientists have
neglected this problem. A sample of the literature reveals that of 6,000 research papers
published in scientific journals on biodiversity since 1997, less than 10% are even
tangentially relevant to monitoring.

The aims of this e-conference, organised by the BioPlatform project, are to identify
the major reasons for monitoring biodiversity, discuss some existing and planned biodiversity
monitoring programmes, identifying their strengths and weaknesses, identify some
developments in monitoring biodiversity and the advantages they offer, discuss the
development of a core programme of biodiversity monitoring across Europe; what are the
priorities for monitoring and what major gaps exist? And identify where research should be
focussed to develop monitoring programmes that best meet the needs of users, including the
development of a core programme of biodiversity monitoring across Europe?

The scope of this e-conference is biodiversity in terrestrial and aquatic habitats. The
concurrent MARBENA (http://www.vliz.be/marbena/) e-conference will consider monitoring
in marine habitats. The full title of the MARBENA econference is “Marine Biodiversity in
the Badltic in the European Context — Is a genera methodology for biodiversity monitoring
possible and do ecosystems with high and low diversity function in asimilar way?” We hope
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that many of you will be able to participate in both e-conferences and towards the end of this
e-conference, the Chair of the MARBENA econference will make a contribution to the
BioPlatform e-conference. We hope this will lead to a discussion on common issues. In the
BioPlatform e-conference, a number of keynote contributors will discuss the aims of the over
the next two weeks, moving from one aim to the next. We invite you to respond to these
contributions and to make additional points relevant to each aim of the e-conference.

Over the next few days, we will consider the first aim — to identify the major reasons
for monitoring biodiversity. Keynote contributors will discuss the monitoring of biodiversity
in relation to conservation and sustainability, in different habitats (eg. forests,
agroecosystems and freshwater habitats) and at different scales, from monitoring at the
national scale to monitoring biodiversity across Europe and global monitoring of biodiversity.

We look forward to receiving your contributions, however short. Please restrict your
comments to the aim of this “session”. Next week we will discuss different approaches to
monitoring biodiversity.

Do international reporting obligations require biodiversity monitoring?- Gemma Smith
and Adrian Newton, UNEP- World Conservation Monitoring Centre

SUMMARY': A review of international reporting obligations relating to biodiversity indicates
that relatively few require trend data on biodiversity. Therefore, there is little legidative
requirement for biodiversity monitoring at the international scale.

The volume of international biodiversity legidation has significantly increased over the last
20 years. All of these pieces of legidation have some form of reporting obligation, however
the frequency, approach and degree of detail for reporting vary significantly. Additionaly,
most biodiversity-related conventions, agreements and regulations rely on the good will of
Contracted Parties to submit national reports. Countries are encouraged and requested to
submit reports, however if they fail to do so, they face no penalty.

Our recent review of reporting obligations (Newton et al. 2002) has confirmed that
most biodiversity-related conventions have requested Contracted Parties to report on their
compliance with legidation (their means and success of implementation of policies, strategies
and action plans), rather than focusing on regular quantitative reporting on the status of biota
that the Convention represents. European Directives and Regulations have had a similar
focus. In contrast, legidation relating to air and water pollution often requires detailed
monitoring of water and air quality, and levels of specific emissions and chemical elements.

Only over the last few years have many international Conventions, associated
agreements and regiona Directives and Regulations begun to develop improved and more
focused reporting guidelines that may incorporate the need for detailed or quantitative
biodiversity data or trends. Chief amongst these is the Convention on Migratory Species
(CMS). At present, the CMS provides the clearest need for trend data to assist with meeting
reporting obligations, being the only Convention that requests trend information with regard
to species listed on its appendices. Thisis only avery recent development that is still awaiting
full approval by al Contracting Parties. This approva should be given in mid-September
2002 at the CM S Conference of Parties (COP).

The Convention on Biodiversity (CBD) potentially has scope for making use of
biodiversity trend information, however only after reporting needs and guidelines have been
further refined. National reporting currently focuses on the implementation of Article 6
General Measures for Conservation and Sustainable Use. In recent years Contracting Parties
have been invited, as a result of Decisions made at the Conference of the Parties (CoP), to
voluntarily submit information on the status and trends of selected ecosystems and associ ated
components, such as forests, inland waters, dry and sub-humid lands as well as protected
areas. This information is being used to guide and further refine the Convention’s Thematic
Programmes of Work. Trend data could clearly be of value in this context.

Article 7 of the Convention (Identification and Monitoring) requests each Contracting
Party to identify and monitor components of biologica diversty important for its
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conservation and sustanable use. At present no guidelines have been devel oped and accepted
by Contracting Parties for the incorporation of such information into national reports,
athough work is being undertaken on identifying key biodiversity indicators that could be
used to support this need.

At the regiond level, the recent acceptance of the European Water Framework
Directive (2000/60/EC) is likely to offer the best opportunity for the use of trend data to meet
or assist with reporting obligations. Acting as an umbrella for al existing water legislation,
the Directive establishes a dtrategic framework for managing the water environment. It
establishes a common approach to protecting and setting environmental objectives for al
groundwaters and surface waters (defined as rivers, canals, lakes, reservoirs, estuaries and
coastal waters up to one mile from the shore) within the European Community.

Ensuring the conservation of our “natural capital” through monitoring- Thomas Bolger,
University College Dublin

SUMMARY : Therapid rise in the rate of species|oss due to human activities may impair the
ability of the biota to provide life supporting ecosystem services. We therefore need to
monitor biodiversity in order to understand the extent and causes of change.

Up to 50% of biotic diversity will be lost in the next century as a direct result of human
economic activities (Soulé 1991, Splatt 1997). Earth’s resources are finite and must be
managed in a sustainable way if they are to continue to serve as our principa source of
sustenance. Therefore the loss of species has led to aworry about the unpredictable risks that
biological impoverishment could mean for the continuous dynamic functioning of the
biosphere (Lubchenco et al. 1991).

It is atenet of conservationists that biodiversity is crucid to the earth's “life support
system”: as we loose species, we also dter the integrity of the processes that maintain the
ecosystem services (Baskin 1994). Some undetermined level of biological diversity is
obviously necessary to maintain ecological function and resilience. However, authors such as
Lawton and Brown (1993) and Walker (1995) have suggested that communities may contain
functionally redundant species that potentially play very similar ecologica roles. If thisis
true, then key aspects of community and ecosystem processes may remain unchanged by
changes in species composition as long as each broad functional group retains at least one
functionally competent species (Morin 1995). Gaining an understanding of this has proved to
be controversial and it has become obvious that there is an urgent necessity for integration
between the areas of natura history, population, community and ecosystem ecology.

It is not a simple matter to “rigoroudy assess the ecosystem function of biodiversity
in a manner that speaks plainly to the concerns of the public and policy makers’ (Kareiva
199643, Bolger 2001). However, despite the debate about the appropriateness of experimental
design that has been ongoing in this area, it is becoming obvious that loss of species does
influence ecosystem function and that removing key species, such as ecosystem engineers or
some top-predators, can have particularly detrimental effects. However, for other species we
do not know the exact form of the relationship between ecosystem function and species
richness.

Given this uncertainty, it would be wise to follow the argument as outlined by
Costanza et al. (2000) where the management of the Earth’s * Environmental Portfolio’ isin
the format of game theory. They use a payoff matrix where the policy that has the least bad
potential outcome is selected and conclude that the costs of being wrong if we assume that
species can be lost are far greater and less reversible than the costs of being wrong in pursuing
conservative policies.

Adopting this argument will involve preserving our ‘natural capital’, not putting
ecosystem services at risk and having ‘environmental insurance’ (Costanza et al. 2000) all of
which argue for the preservation of as many species as possible. We therefore need to be able
to monitor changes in biodiversity and in population dynamics, in order to alert us to changes,
to understand the pressures that are leading to species loss, to contribute to our knowledge of
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how species are assembled in systems and to understand changes in the relationships between
species under different environmental conditions.

Monitoring of natural processes- Ant Maddock, Joint Nature Conservation Committee
(INCC).

SUMMARY: An important role of conservation is to ensure that biodiversity survives in
perpetuity. Biodiversity has evolved in response to natura processes and our role in
monitoring should be to ensure that these processes are functional in the ecosystems and
landscapes we aim to conserve.

Perhaps a magor reason for monitoring biodiversity is to examine if, under current
management, biodiversity at a site will survive in perpetuity. (Note: management may range
from detailed intervention by humans to a no management or hands off approach). If an
understanding of biodiversity is that it has evolved in response to various selective pressures,
then we need to ensure that at least some of these natura processes still operate. Natural
processes include gene flow, pollination, dispersal, predation, decomposition, as well &
energy cycling etc. but aso include harvesting techniques and farmland management.

How are these processes operating? Perhaps, in conjunction with other measures of
biodiversity (taxic, genetic, cladistic, trophic diversity / richness), we should widen our
monitoring efforts on the operation of the natural processes that ensure the survival of genes
and species.

Undoubtedly, this is an exceptionaly tall order but this approach may provide a
number of advantages:

- We may be better able to estimate if biodiversity will survive at asite.

- We may aso be better able to understand natural ecosystem functioning leading to better
Site management.

- Introduce a way of thinking that sees conservation from the point of the needs of the
organisms that we aim to conserve. Just a suggestion...

Biodiversity monitoring needs at the global scale- Paul Rose, Joint Nature Conservation
Committee (JNCC)

SUMMARY': Monitoring of biodiversity is essential to identify priorities for action, define
the actions and carry them out. Global monitoring coordinated by MEAs and NGOs can be
best achieved by aggregating monitoring schemes organised at a smaller, nationa scale. In
order to help identify monitoring needs, a set of guidelines as to what biodiversity should be
monitored at a national scale and what essentia research is needed before undertaking any
aggregation of datais specified.

From a user perspective, and a conservation user at that, the highest level requirements for
biodiversity monitoring are the same at any geographic scale. Monitoring is needed to identify
priorities for action, to assist in defining actions that address these priorities and to track the
effect of the actions taken.

Given this assumption it is reasonable to assume that global biodiversity monitoring
requirements are always most efficiently met through an aggregation of monitoring schemes
organised at a smaler, usualy national, geographic scale. Only if there was a unique global
requirement for information that did not apply at the national level would there be
justification for co-ordinating and implementing monitoring at the global level. | don't think
thisis ever likely to exist.

There are some actions taken at the global level by Multilatera Environmental
Agreements (MEAS) or international NGOs for which it is very important that the information
needed to monitor and inform these actions is collected in a standardised way throughout the
geographica area of action impact. Although national monitoring is still the most likely
source of information, it is essentia that the co-ordinating MEAs and NGOs set the standards
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necessary to pull this information together and promote solutions to fill gaps in the national
monitoring programmes (of which there are many).

A requirement for larger scale monitoring, at least at the biogeographic level if not
the global level, is created by the national monitoring programmes themselves and the need to
put national results in a biogeographic context. This is especidly true for migratory species
and for components of biodiversity with rapidly changing distribution patterns or nomadic
characteristics.

As a starting point for discussion, | emphasize that global monitoring requirements
are primarily created through the actions of MEAS, internationa NGOs and the need for
national monitoring programmes to place their results in a biogeographic context. Global
requirements are most efficiently met by the aggregation of results from national monitoring
programmes, through the establishment of monitoring standards and the filling of geographic
gaps. This type of global monitoring activity needs to carefully coordinated and harmonised
probably under the leadership of the Convention on Biologica Diversity (CBD).

Having touched on how to deliver globa biodiversity monitoring how do we decide
on what to monitor? The global issues are largely set by the deliberations and actions of the
MEAs but what biodiversity do we measure to help address the maor factors causing
biodiversity loss and decline? | propose the following as a first attempt to define criteria to
assist this selection.

We must understand the relationship between the biodiversity measured and
the factors causing loss or decline.

The biodiversity must be practical to measure.

The biodiversity must be measured nationally, localy or regionaly across
much of the geographical area of interest.

Monitoring methods must be reasonably consistent, robust and reliable.

Based on my own rather limited experience and expertise, | can immediately identify
wetland inventory and waterbirds as two subjects that fit these criteria. To take the example
further, it is also possible to imagine analyses and information products that could be created
from global aggregations of national wetland inventory and waterbird monitoring
programmes to help inform global issues such as such as climate change, agricultural reform,
fisheries policy, atmospheric nitrogen deposition, coastal squeeze and probably more.

Before any comprehensive selection of globa biodiversity monitoring priorities can
be conducted using this style of approach it is essential to:

produce metadata about biodiversity monitoring schemes

link biodiversity monitoring to the actions and customers it can most
usefully inform and support

develop and implement standards to facilitate aggregation of data

provide sufficient access to monitoring results for aggregated
analysis products to be created and tailored to specific uses.

Finally is this selection of global biodiversity monitoring priorities any different from
the selection of global biodiversity indicators? Personaly | can see very little difference.

Biodiversity monitoring needs- an international per spective- Horst Korn, Federal Agency
for Nature Conservation

SUMMARY: We need smple, long term monitoring programmes that generate policy
relevant data and build on existing systems. Data sets should focus on the external pressures
affecting biodiversity, and integrate local, national and international level monitoring.

Biodiversity monitoring is urgently needed to generate data sets that
1) Reflect the status and trends of representative sets of biodiversity (not only species!)
2) Show the possible effects of policy or management measures and
3) Indicate when political or management actions are needed to halt or reverse negative
trends.
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The design of monitoring programmes should focus on the possible integration of
local, national and international levels. All levels should be compatible and integrated. This
means that loca monitoring results should feed into national and national ones into
international monitoring schemesin anested way.

Since many local and national monitoring programmes are aready in place, emphasis
should be given to develop a Europeanwide system that tracks changes in biodiversity,
irrespective of the actual methodologies used in the different regions or countries.

Internationally, the most policy relevant data should reflect trends in biodiversity that
are comparable between countries and regions, which means that the same items are
monitored by different countries or regions. This way we could relate observed trends in one
country to a wider range of countries where the same subset of biodiversity (species, habitat
etc.) occurs. Only then we can see if a specific country follows a genera trend or if it is an
“outlier” on awider scale.

The most valuable data sets would be those linked directly to external “drivers’ and
“pressures’ that effect biodiversity. Relationships must be obvious in order to convince
politicians and other decision makers. Priority should be given to develop simple and cheap
monitoring schemes that could be applied widely in Europe, building on and incorporating
already existing monitoring programmes.

Monitoring needs in support of the conservation of biodiversity in Europe- Dominique
Richard and Sophie Condé, European Topic Centre on Nature Protection and Biodiversity.
SUMMARY: : In order to analyse the full effects of policies on biodiversity conservation and
to involve decison-makers and the genera public in conservation and predict possible
changes, it is essential to monitor at the EU level. The needs for monitoring are listed here, as
well areview of schemes (both at the NGO level and EU level) aready underway in Europe
that could help in coordinating data collection in Europe and analysing the effects of policies.

The need for biodiversity conservation has gained increasing concern in the political agenda
resulting in a number of statements and commitments at al levels. At EU leve, biodiversity
conservation is part of the four priorities addressed by the 6" EU Environmental programme
(http://europa.eu.int/comm/environment/newprg/), which has a target to stop biodiversity loss
by 2010.

As adirect consequence, effects of policies and other initiatives should be scrutinised
in the light of their efficiency to halt degradation of biodiversity. Both decision-makers and
the wider public need easily understandable evidence of what is happening, should it be better
or worse. Thisistrandated in different biodiversity monitoring needs.

At the European level, needs are the same than those faced by any national authority
in charge of the proper management of biodiversity. However, results should provide a
European picture, which means that assessments have to rely on comparable methodological
protocols from one country to another. They can be grouped in three main categories:

1) The need to keep an overview of the general state and trends of biodiversity at the
European scale, with, as far as possible, a clear understanding of the underlying causes of
changes, particularly in relation to human activities (land-use changes in protected areas
and in the wider countryside, defoliation in forests, trends in species populations,
phenological changes...). The questions behind are “does it matter?” and “can we
improve and how?’

2) The need to assess the efficiency of policies and other management activities specifically
implemented to preserve biodiversity or to counteract negative effects of other policies
(efficiency of the Bird and the Habitat Directives, of LIFE-nature projects, of agro
environmental measures, of biodiversity action plans...)

3) The needs of the EU to report on the effective implementation of commitments within
international Conventions
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In al cases, monitoring schemes should answer specific questions, if possible both in
a qualitative and quantitative way. They should a so be strong enough to provide background
for predictions on future trends in relation to different scenarios of environmental change.

As a close counterpart to monitoring activities, the development of Indicators, which
so many decision-makers call for should both guide the design of such monitoring schemes
(What do we try to demonstrate? Can we apply it to other similar situations? With which type
of socio-economic data can we compare the results?) and be a systematic output of them
(does the monitoring show any progress/’ deterioration? Can this be related to the
implementation at a given moment of a certain policy?).

In Europe, severa international monitoring programmes are on the way (see B.
Delbaere’s and T-B. Larson’s contributions), each one responding to specific purposes, but
thus often disconnected. On the other hand, a number of recent initiatives are arising, which
should help to focus on priorities for future monitoring:

- The European Environment Agency (EEA) is developing a “core set of indicators”

(including  biodiversity) to target future collection of data to better answer policy questions.

- In relaion with the implementation of the EU Biodiversity action plans, a series of
ndicators are being developed to assess the efficiency of these EU action plans
(Commission’s responsibility) (http://biodiversity-
chm.eeaeu.int/stories’STORY 1016812291)

- At theinitiative of the EEA, a Biodiversity Monitoring and Indicator Working Group is
being set-up to better coordinate international approaches involving collection of
biodiversity-data. The “European Biodiversity Monitoring and Indicator Framework”
(EBMI-F) (http://www.strategyguide.org/ebmf.html), presented during CBD-COP6 in
The Hague, was recognised as being a good process to stimulate better coordination on
these issues at the Pan-European level.

Biodiversity monitoring strategy in Denmark- no monitoring without objectives, and no
obj ectives without monitoring- Lilian van der Bijl and Torben Moth Iversen

SUMMARY : The authors describe the need for biodiversity monitoring in Denmark and the
implementation of the Danish National Monitoring Programme, an integrated nation-wide
programme for monitoring of terrestrial habitats, water bodies and the biodiversity within
these. The overall objectives are to establish the status of terrestrial habitats and water bodies
and their pressures. These objectives are used to determine the order of priority of monitoring
needs established by the Danish Forest and Nature Agency. The authors aso highlight the
need to develop identical indicators for al levels in order to reach nationa action plans and
international targets. This requires national and international agreement on methodologies for
data collection, analysis, and data handling and on streamlining reporting by means of policy
relevant core indicators.

Useful monitoring is policy relevant monitoring for decision-making at national and regional
levels. The overal Danish monitoring strategy stipulates. No monitoring without objectives,
and no objectives without monitoring. In accordance with this principle there must be no
monitoring without predefined objectives, and conversely, defined objectives claim
monitoring.

Thus a monitoring programme must be relevant to politicians, but aso to the public,
to scientists, NGOs etc. It must be economically reasonable as there are limited resources
available. It must be based on a scientific foundation and alow integration of knowledge
acquired. Finally a monitoring programme must be able to establish statistical changes and
trends towards targets.

The monitoring of biodiversity, like other forms of monitoring, falls under strategic
planning. Strategic planning requires that the monitoring activities are organised in
accordance with the so-called DPSIR concept, i.e. Driving forces, Pressures, State, Impacts
and Responses. The P, S and | elements of the concept will congtitute the backbone of the
monitoring programme as they are measurable elements.
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Biodiversity monitoring (i) measures progress towards strategic targets, (ii) reaches
national and international targets and (iii) provides the scientific basis for identifying the need
for further measures. Biodiversity monitoring should also be seen in relation to the expected
implementation of habitat quality planning.

The Danish National Monitoring Programme is an integrated nation-wide programme
for monitoring of terrestrial habitats, water bodies and the biodiversity within these. The
overal objectives are to establish the status of terrestrial habitats and water bodies and their
pressures. The programme must be designed to:

- Fulfil Denmark’s international monitoring obligations and commitments (Conventions and
EU directives)

- Prove the effects of national action plans and targets

- Provide information on the effect of other programmes of measures, including establishing
the status of habitats and water bodies in relation to national legidation

- Improve the scientific basis of decisions for future national action plans or internationa
initiatives to introduce improvements on the quality of terrestrial and agquatic habitats.

These objectives are used to determine the order of priority of monitoring needs
established by the Danish Forest and Nature Agency. According to these objectives,
monitoring needs include essential habitats and species of high priority in compliance with
the Habitats Directive. This directive includes many aguatic habitats and the monitoring
strategy should be consistent with the strategy of the Water Framework Directive.

To ensure that biodiversity monitoring is policy relevant for decison-making at
national and regional levels and to attain international monitoring obligations, indicators must
be developed to fulfil the reporting needs on each level. A crucia point is the need to develop
identica indicators for all levels in order to follow the information flow from assessment of
status in relation to habitat quality objectives to redlization of nationa action plans and
international targets. This requires nationa and international agreement on methodologies for
data collection, analysis, and data handling and on streamlining reporting by means of policy
relevant core indicators.

Reply to: Biodiversity monitoring strategy in Denmark - no monitoring without
obj ectives, and no objectives without monitoring- Richard Bradshaw, Geological Survey of
Denmark and Greenland

SUMMARY : In response to the contribution made by Van der Bijl and Torben Iversen, the
authors argues the need for different indicators adapted to different spatial scales.

Van der Bijl and Torben Iversen stress the need for "identical indicators (of biodiversity) for
al levels (regional, national and international)”. | question the scientific basis of this need.
Different factors impact biodiversity at different spatial scales. For example, climate change
acting on genetic diversity is a mgor determinant of diversity change when viewed a the
continental scale, while land-use change is amajor driving force at the regional scale. At local
scales, disturbance processes are of major importance - but this importance does not scae-up
to the continental scale.

Monitoring of biodiversity should be related to the driving forces for change as they
propose, but | would argue that different indicators are appropriate for the different spatia
scaes they mention.

Counter-reply to “Biodiver sity monitoring strategy in Denmark - no monitoring without
objectives, and no objectives without monitoring” - Lilian van der Bijl & Torben Moth
Iversen

SUMMARY : In our keynotes we stressed the need for "identical indicators (of biodiversity)
for all levels (regiona, national and international)". Richard Bradshaw questions the scientific
basis of this need and argues that different factors impact biodiversity at different spatial
scales and that different indicators are appropriate for the different spatia scales they
mention.
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The Danish nationa monitoring programme is primarily designed to fulfil Denmark’'s
international monitoring obligations and to answer policy-relevant questions e.g. provide
information on whether or not an action plan is realised and the objectives of that action plan
attained. We believe that indicators must be developed to meet these requirements.

As the policy-relevant questions are expressed on the national or international level,
the data coming from the local samplings must basically be comparable at the local level, and
both data handling and indicators chosen for reporting must be identical to fecilitate the
establishment of a comprehensive overview and policy-relevant answers.

Threatened species on the red-list could be an example of an appropriate indicator on
al levels. On the regiona level, the indicator would describe the status (e.g. a threatened
butterfly species in different habitats). On the national scale, the indicator would describe the
number of threatened butterflies and the geographic distribution of the problem. On the
international scale, the indicator would identify the number of threatened species e.g. within
an eco-region and whether the international targets are met.

Reuse of indicators at al levels is economically sound and also gives rise to shared
understanding among decision-makers. We agree that additional indicators may be needed.
On dl levels the DPSIR-approach must be integrated in the development of indicators.

The monitoring programme must be based on a scientific foundation. By this we
mean that sampling, data handling and reporting must be done with scientifically approved
methodologies. The interpretation of the data must not conflict with universaly accepted
scientific knowledge either. Of course the design of the monitoring program must be
knowledge-based as emphasised in our keynote (6 September 02). By using uniform data
sampling, analysis and data handling methodologies and comparable indicators
locally/regionally/internationally, the statistic foundation will be improved to potentially give
rise to scientific spin off. For this purpose we do agree with Richard Bradshaw that additional
indicators may be needed for instance for certain eco-regions.

Biodiversity indicators - a national perspective- Jeremy D. Wilson, Royal Society for the
Protection of Birds (RSPB) & lan Bainbridge, The Scottish Executive.

SUMMARY: A number of indicators have already been adopted at the UK level to monitor
the current state of the environment and the environmental pressures that threaten
biodiversity. In Scotland, the development of a national set of indicators of sustainable
development is in progress. Some of the factors being taken into account in the devel opment
of the monitoring of biodiversity in Scotland are discussed.

Biodiversity indicators are regularly monitored measures of pressures on the environment,
current state of the environment and human responses to changes in that state. For example,
the rate of extraction of peat from lowland peat bogs (a pressure indicator) affects the quality
and extent of remaining bog habitats (a state indicator) and a Government response may be to
encourage the production of peat dternatives (a response indicator).  This ‘pressure-state-
response’ model is now widely accepted as the basis for generating suites of environmental
indicators to help focus attention on key issues within the very broad concept of sustainable
development. The UK now contributes to the development and application of indicators of
sustainable development at all scales from global and European to nationa, regiona and

local. Atthe UK level, Government has now adopted a set of 150 indicators and 15 headline
indicators published in Quality of Life Counts: Indicators for a Strategy of Sustainable
Development in the UK (www.sustai nable-devel opment.gov.uk/sustainable/quality99/). The
distinction between a larger suite of genera indicators and a smaller suite of ‘headline

indicators reflects the need both to stimulate debate across a wide range of sectors of human
activity with environmental impacts, and to identify key indicators with strong public
resonance in order to focus attention on the three main pillars of sustainable development -
social, economic and environmental.
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Biodiversity (biological diversity at al scales from genes to species to ecosystems) is
a fundamental component of environmenta state. Development is not sustainable if it results
in unacceptable deterioration in the stock or condition of biodiversity, yet current
environmental pressures (eg. land use change, pollution, climate change and invasive
species) threaten biodiversity as never before. Against this background, it is critical that any
suite of indicators of sustainable development should include measures related to biodiversity
state, the pressures upon it, and responses to biodiversity trends.

At one of a series of meetings to develop a Scottish Biodiversity strategy, a working
group considered the issue of monitoring. The group agreed that terrestrial habitat monitoring
was vital to assess progress, but in many habitats, adequate data was not available. We
therefore need a thorough review to:

- Analyse the monitoring needs to meet requirements for assessing habitat change

- Develop schemes compatible with UK, EEA requirements to enable cross-assessment.

- Ensure good co-ordination between organisations monitoring habitats, and not develop ad-
hoc schemes for immediate requirements only.

- Ensure that monitoring assesses outcomes, and not just processes and inputs.

- Resolve the debate over whether "habitat quality” monitoring is more appropriate than
systems that attempt to assess "ecosystem function or hedth”.

- Ensure that monitoring is fit for purpose and provides value for money.

- Assess the value of remote system monitoring for terrestrial habitats.

Clearly, data availability remains one of the primary constraints on the selection and
reporting d satistically powerful biodiversity indicators within Scotland. A review of the
kind proposed by this working group would help to lift some of this and other constraints.

Part of this contribution is an edited version of a draft of "Biodiversity Indicators of
Sustainable Development in Scotland (A report by the Action Plan and Science Group of the
Scottish Biodiversity Forum).

Monitoring biodiversity in Finnish agro-ecosyssems- Mikko Kuussaari, Finnish
Environment Institute.

SUMMARY : Monitoring of agro-ecosystem is particularly called for in view of the reform of
the EU’s Common Agricultural Policy and the inclusion of new members into the EU.
Simultaneous monitoring of plants, butterflies, bumblebees, birds and landscape structure in
randomly selected agricultural landscapes has recently started in Finland in order to monitor
the progress of current schemes and develop future Finnish agro-environmental programmes.

Agriculture and its intensification has long been the single most influential factor causing
changes in European biodiversity. During the last ten years, the European Union (EU) has
made large economic efforts to maintain and increase biodiversity through national agro-
environmental support schemes. Despite the large amounts of money put into these schemes,
recent studies have shown that in some schemes the benefits for biodiversity have remained
relatively small or even non-existent, stressing the need for good quality monitoring.

Effective agro-ecosystems biodiversity monitoring programs are particular needed
now, as the EU is going to reform its Common Agricultura Policy (CAP) and new member
countries are joining the EU. The reform of the CAP is likdy to retarget agricultura
subsidies away from production based subsidies and towards environmentally based
subsidies, potentially benefiting farmland biodiversity. On the other hand, adoption of the
CAP and intensification of agriculture in the joining countries may threaten the often rich
farmland biodiversity of the currently less intensively cultivated agricultural landscapes of
those countries.

An ideal monitoring program of farmland biodiversity would involve quantitative
annua sampling of severa taxonomic and functiona groups of organisms in a large number
of study areas, randomly stratified to produce representative results from a large geographic
cover. Replicates of all significant habitat types should be included in the monitoring within
al study landscapes. There is also a need to monitor parameters of environmental quality in
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the areas where the abundance of species is being monitored. Finally, the monitoring should
be able to answer questions at different spatia scales, from national to regiona scale and
down to the local scale of a specific patch.

In practice, it is difficult to get an ideal monitoring scheme established. In many
countries, monitoring of different taxa has started independently and the schemes are running
in different sites with incompatible methods. This issue is likely to hinder any attempts to
develop monitoring of farmland biodiversity at the European scale, even though from the
EU's point of view, compatible monitoring at the European level would be highly desirable.

In Finland, an attempt towards systematic monitoring of severa indicator taxa of
farmland biodiversity (vascular plants, butterflies, bumblebees and birds) and landscape
structure started in 2001 in 58 agricultural landscapes (each study area 1 km? in size), which
were selected for the study using stratified random sampling in four parts of southern Finland.
The monitoring was designed to serve two primary purposes.

1) Following the effects of the current Finnish agro-environmental support scheme and
2) Producing basic knowledge on factors affecting farmland biodiversity in order to
further develop the Finnish agro-environmental programme in the future.
In addition to collecting species data, environmental quality is measured in the field and
data on the details of farming practices is obtained from the national farmland database and
landscape structure is monitored based on aeria photographs and GIS methods.

Biodiver sity monitoring needs in agr o-ecosystems- Davy McCracken, Scottish Agricultural
College.

SUMMARY': Biodiversity monitoring in agro-ecosystems must put greater emphasis on
considering spetial and tempora changes across al elements of the wider landscape.

European farming systems and practices have been responsible for the creation and continued
maintenance of many landscapes, habitats and wildlife communities of high biodiversity. It
is, however, often forgotten that farming systems are dynamic, with management practised on
any one area of farmland changing constantly with time. Such changes may be marked (in
terms of the move from one land cover to another) or more subtle (in terms of differencesin
timing and/or intensity of grazing pressure). In addition, it is also often forgotten thereis an
extremely complex relationship between the biodiversity value of a particular field or area of
farmland and the associated land form and land use in the wider landscape. Biodiversity
monitoring on individual sites and farmland habitats can therefore obvioudy help identify
priorities for management action. But without an appreciation of the importance of pattern in
the wider agricultural landscape, it will be impossible to predict the impact of land-use change
upon this pattern and the associated biodiversity value.

Much emphasis has been placed to-date on birds and plant communities, but it is
essential to ensure that representatives from the full range of biological taxa are considered so
that the full implications for al the different components of biodiversity can be taken into
account in the appraisal of the monitoring. It also needs to be recognised that detailed
ecological assessmert of the mgority of these groups is laborious and time-consuming.
While one solution may be to cal for increased financing of monitoring programmes, it
would be more practical to make greater use of information on surrogate measurements (such
as vegetation structure) which not only may be more cost-effective to obtain but also may
actually be more informative in explaining the underlying processes.

By the same token, any monitoring of the biodiversity resource itself needs to put
much more of an emphasis on a functional approach (e.g. considering the life traits of the
species involved) rather than focusing solely on the species or assemblages concerned. Such
an approach is likely to be the only way to alow a comparison of the effects of any type of
impact on smilar habitats in different geographica areas of Europe, where the species
concerned are likely to differ but the functions performed by the species present are likely to
be more directly comparable.
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However, detailed ecologica monitoring data will only be of value if additional
contextual information is available. Given the dynamic nature of farmland, it is therefore aso
essentia that any biodiversity monitoring programmes ensure that information is aso
collected on the temporal changes occuring in the agricultura landscape. As such
information is currently collected as a matter of routine through CAP subsidy control
measures, this does not mean that additional information needs to be collected but rather that
existing information needs to be integrated into biodiversity monitoring programmes.

Findly, it is important that biodiversity monitoring stops focusing on particular
habitats or features (such as farmland, woodland, river corridors) in isolation but instead
consider and quantifies the importance for biodiversity of the interactions between all of these
dements (farmed and non-farmed) in the landscape. It is also essentia that monitoring
programmes are focused at a large enough scale (such as a catchment) in order to obtain an
understanding of the wider impacts of land use on the different biodiversity elements
occurring across the area as awhole, rather than focusing solely on individua sites or areas.

Reasons for monitoring biodiversity - a north European forest per spective- Richard H.W.

Bradshaw, Geological Survey of Denmark and Greenland.

SUMMARY : The main reasons for long-term monitoring of biodiversity include:

1. Establishment of 'natural’ variation and 'base-line' conditions.

2. ldentification of biogeographical regions that are particularly sensitive to irreversible loss
of biodiversity.

3. A tool for following the effects of management on biodiversity development.

A long-term perspective is vauable in the analysis of biodiversity change in forest
ecosystems where generation times of the dominant species can be several centuries.
Research into long-term forest dynamics in northern Europe has helped identify at least three
genera reasons for monitoring biodiversity.

1. Long-term monitoring is helping generate a picture of the scale and causes of
'natural variation' in forest biodiversity (Davis, 1989). Not all biodiversity changes are driven
by anthropogenic activity. Natural disturbances such as fire, animal browsing and wind-storm
have a long-term influence on local forest diversity, some of which may be interpreted as
undesirable by loca land managers. Climate change (previoudly natura but now most likely
with an anthropogenic component) is another mgjor driving force for long-term change in
species composition. Understanding of this natural element provides an important background
for interpretation of any biodiversity change.

2. Long-term studies have demonstrated that land-use change is the major driving
force in altered biodiversity, at least in north-west Europe during the last few centuries (Birks
et al., 1988). Systematic study has helped identify the biogeographical regions that have been
most affected and those that are most sensitive to anthropogenic impact. Some boreal forest
regions return to a near virgin state after human impact (Segerstrom et al., 1994), while in
others, irreversible changes have occurred. For example, the change from rich, mixed
deciduous forest in southern Scandinavia to semi-natural mixtures of Picea abiesand Fagus
sylvatica hasled to aloss of species diversity (Lindbladh et al., 2000).

3. Monitoring biodiversity development is an important way of assessng the
impacts of management on the biological environment. This applies whether the management
isaimed at conservation or exploitation of natural resources.

Monitoring and deep knowledge of the subject to monitor have to complement each
other, the case of Mediterranean trees and shrubs- Beti Piotto, Agenzia Naz. Protezione
Ambiente (ANPA).

SUMMARY: It is necessary to have a deep knowledge of the subject to monitor, a single
'segment’ of the problem showing gaps of knowledge could lead to reduction of biodiversity
levels.
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| think any kind of monitoring has to be completed or complemented with a deep knowledge
of what is being monitored. One such example is the following: Nearly 27% of the Italian
territory, mainly located in areas with Mediterranean climate and vegetation, is threatened by
processes of degradation, erosion or desertification. Desertification in the European
Mediterranean countries is linked to a number of characteristics of the region such as the
vulnerability of the environment due to particular climatic and geomorphological
characteristics combined with frequent unsustainable land uses, human pressure, extensive
forest cover l0sses, €tc).

Aswe know, vegetation strongly conditions the quality and evolution of soilsand it is
essential to mitigate degradation, erosion or desertification. Mediterranean flora is well
described from a botanical point of view. Abundant information is available for botanical and
ecological characteristics, distribution and occurrence, value and use of many species but little
is known about their natural and artificial regeneration.

The absence of this information is particularly serious because it represents a lack of
knowledge essential to address a multipurpose approach to forestation and restoration and
may explain the reason why tree planting is often limited to a narrow number of species that
are easy to grow in nurseries. This practice greatly reduces levels of biodiversity and it is even
more worrying with regard to shrubs and minor hardwood that constitute the greater part (60
to 70%) of the Mediterranean woody flora. As a contribution to this issue, the Italian Agency
for Environment Protection has published a handbook about propagation by seed of 120
Mediterranean  trees and  shrubs  (the Itdian  verson is in the
web:http://www.s nanet.anpa.it/aree/Biosf era/documentazi one.asp#propagazi one)

Monitoring and the conservation of forest biodiversity- Vaerie Kapos, UNEP- World
Conservation Monitoring Centre.

SUMMARY: To support decison-making effectively, monitoring efforts of forest
biodiversity should focus on parameters that are directly relevant to policy and management
godls.

Forest biodiversity has been widely atered by human action. In the contemporary world, human
activities, such as logging, land conversion, fuelwood and charcoa production, shifting
cultivation, non-timber forest product harvesting, hunting and mining, are dmost certainly the
most important influences on forests capacity to maintain their origina biodiversity. Climate
change is dso affecting the distribution and status of forest biodiversity. Each of these types
of human influence affects forest biodiversity differently, and the magnitude of the effects
depends strongly on the methods employed localy, the forest type, and on other factors
within and around the ecosystem. Thus, many factors influencing forest biodiversity are
affected in varying and complex fashions by human activity.

Policies and management decisions about forests and their use are crucial factors in
efforts to conserve forest biodiversity. Decision-makers need access to adequate relevant
information in order to try to minimise the adverse impacts of human activities on forest
biodiversity. Biodiversity monitoring is a fundamental tool in the provision of the necessary
information.

The role of biodiversity monitoring is scale-dependent. At national and international
scales the information it provides is an essential tool for evauating progress towards policy
goals and targets. At local scales monitoring is fundamental to assessing the impact on forest
biodiversity of management decisions and practices. At all scales biodiversity monitoring has
roles in both supporting decisions that are perceived as directly relevant to biodiversity and
ensuring that the implications for forest biodiversity of decisons in other sectors (and
locations) are adequately understood.

Much work on biodiversity has so far focused on one-off assessments at a range of
gpatial scales. Biodiversity assessment is often used to identify areas that are important for
biodiversity, or elements of biodiversity present in a given area that are of interest or concern,
and thereby establish priorities for policy and management. Monitoring is distinct from
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assessment in its focus on change through time. To support decision-making effectively,
monitoring efforts should focus on parameters that are directly relevant to policy and
management goals. Because these are often stated vaguely, substantial effort may be required
to identify which elements of biodiversity should be monitored. It isaso important to choose
parameters for which change can be detected before it becomes irreversible. Thus, for
example, population sizes of forest species or forest quality may be more relevant for
monitoring than total species number or simple measures of forest extent. Establishing useful
programmes of forest biodiversity monitoring therefore demands that resources be used fairly
intensively and be committed on a long-term basis. It also requires that careful attention be
paid to the likely use of monitoring data to inform decision making. These factors are vital in
selecting parameters for monitoring.

Biodiversity monitoring: towards a functional approach- Peter Veen, Roya Dutch Society
for Nature Conservation.

SUMMARY : Monitoring of biodiversity means principally that we are monitoring response
variables in ecosystems such as plant coverage, etc. This type of monitoring does not fit with
the requirements from the society, because sustainability cannot be evaluated solely on
response variables. The causal relationship with so-called positional and conditional abiotic
variables needs more attention in order to make a bridge with impacts from the society. |
propose to use ‘ecosystem monitoring’ as a unified framework for all types of monitoring
which will cover all aspects of biodiversity in connection with impacts from the society.

The past decades have enabled ecologists, like botanists and zoologists to have a broad
experience in mapping the distribution of plants and animals. The distribution-atlases of
plants and birds have been available in some European countries like the U.K. and the
Netherlands since the 19" and early 20" century. This type of monitoring is very important,
because this information can provide us with a base-line for future monitoring results. For
instance, in the Netherlands, we used the plant base-line from the 1900-1950 period for
caculating the Red List status of the plant species in our country (R. van der Meijden et all,
2000, Endangered and vulnerable vascular plant species in the Netherlands, Gorteria 26-4,
Leiden/NL). In fact, smple distribution-atlases can be seen as the first generation of
biodiversity monitoring results and they provide us with interesting information on different
scales, including the European scade (Atlas of European Mammals (1999), Atlas of
Amphibians and Reptiles in Europe (1997), the EBCC Atlas of European Breeding Birds
(1997)).

CBD accepted the ecosystem approach as a framework for understanding of
biodiversity in different geographical scales. Based m the ecosystem approach, biodiversity
monitoring means more than monitoring of habitats or species. It means that we have to
identify the most essential components of ecosystems in the biodiversity monitoring concept.
For that | propose that we use the fdlowing hierarchical structure:

- Onthe supra-regiona scale: positiona factors like soil type and hydrologica regime

- Ontheregiond scale: conditional factors like base status or macro-ion status

- On the sub-regional scale: operational factors like nutrient status, mineralisation
process...

- Response variables on different scales. plant and animal species.

This data should be monitored on a quantitative scale, enabling the data to be
interpreted using different statistical techniques such as “ Correspondence Anaysis’, which
can reach quantified conclusions.

By using this concept of biodiversity monitoring, the results are multi-interpretable.
The data can be used to look at impacts of agriculture (amelioration impacts), of urbanisation
and infrastructure development (fragmentation impacts) or of river catchment management
(dissification impacts). The DPSIR concept as mentioned by Van der Bijl and Iversen can
become operationa if we are able to identify the critica components in the ecosystem
approach.
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Until now, the ecosystem approach has not been implemented in biodiversity
monitoring. This means that the subject of our discussion needs more attention, especially
concerning ‘verification value' and ‘prediction strength’. In truth, most countries do not
include biodiversity monitoring in the policy making process. This is mainly because of
problems linked to ‘language’: politicians prefer to speak in terms of “EUROgha” production
rather than “Otis tarda”. In conclusion, | believe that in connecting the biota with the abiota,
the framework will be much stronger and more open for ‘falsification discussions and
‘sustainability prognoses'.

Biodiversity monitoring needs in rivers- Scot Mathieson, Scottish Environment Protection
Agency.

SUMMARY: The Scottish Environment Protection Agency’s river biodiversity monitoring,
principally of river invertebrates, is undertaken primarily to monitor the effectiveness of legal
controls, from UK and European statute, on effluent discharges, and to report on the state of
the river environment. Future needs, driven by the EU Water Framework Directive, will
require an expanded monitoring network, and the inclusion of fish, algae and macrophytes.

The Scottish Environment Protection Agency (SEPA) is the government agency responsible
for environmental regulation and improvement in Scotland. SEPA regulates, inter dia,
sources of pollution and activities that lead to risks of pollution to land, air or water. SEPA
also reports on the state of the environment, provides environmental advice and information
and works in partnership with public, voluntary and private sector organisations to deliver
environmental improvements.

What SEPA needs from monitoring programmes: In a strategic review of its science
functions, SEPA identified three key requirements for its environmental monitoring:

To measure environmental quality to the standards needed by SEPA;

To provide support for regulatory decisions (on environmental licences, monitoring

and enforcement);

To detect future problems in order to pre-empt long-term environmental harm.

Further key requirements for science are implicit in SEPA’s aims and objectives:

To provide information on regulated and unregulated emissions, environmenta

quality relevant to national/ international commitments, and the state of the

environment.

To operate to high professional standards, based on sound science.

Why SEPA needs biodiversity monitoring of rivers: SEPA has duties to promote the
cleanliness of Scotland'’s rivers and the conservation of river environments and wildlife. This
is achieved principally through a duty to control discharges to surface waters, including
rivers. The control exerted through the issuing of alegaly binding ‘Consent' to adischarger is
aso the principal means of ensuring implementation of several European Directives, e.g.
Urban Waste Water Treatment and Dangerous Substances Directives. Consents are kept
under review to ensure that the conditions imposed on discharges remain adeguate to protect
water quality. This process is supported by an extensive river water quality-monitoring
programme, with chemical and biodiversity assessment as key components. Monitoring data
are used to classify and report on the quality of river waters.

To ddiver the commitments above, SEPA requires biodiversity monitoring to address
anumber of business needs:

- Quality characterisation, combining biodiversity, chemica and aesthetic data into a
single default-based river quality classification scheme, with 5 qudity classes from
“Excellent” to “ Seriously Polluted”;

Establishing baseline understanding for river management;

Assessing applications for Discharge Consents, and their subsequent reviews,

Diffuse-source pollutant impact assessment;

Environmenta impact assessment for proposed developments;

Detection of pollution incidents and assessing their environmental impacts;
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Post-remediation assessment;

Ensuring that SEPA’s actions maintain and protect habitats, fauna and flora requiring
conservation, e.g. priority habitats and species listed in the UK Biodiversity Action
Plan, in EU Directives, and in IUCN categories.

What SEPA monitorsin rivers: Monitoring of biologica quality of Scottish rivers
has been principally through sampling and assessment of invertebrate assemblages at a wide
network of river sites, with more limited assessments of river macrophyte, diatom and fish
assemblages. The Biologica Monitoring Working Party (BMWP) Score system is used to
convert invertebrate assemblage data into a set of simple numerical values, based on the
perceived tolerances of invertebrate families or other taxonomic groupings to organic
pollution. As different types of river support different invertebrate assemblages, the software
package RIVPACS (River Invertebrate Prediction and Classification System) is used to
predict two indices of biological condition from BMWP, the taxon richness and Average
Score Per Taxon (ASPT) to be expected at each river site from physicochemical attributes of
the site. The biologica condition of Sites is assessed by comparing the dbserved and expected
values of taxon richness and ASPT. SEPA aso monitors river habitat quality using the UK’s
River Habitat Survey method, assessing the geomorphological structure as a surrogate
measure for overal river biodiversity and providing an assessment of the degree of human
modification of river habitats.

Future needs: In future, SEPA’s river biodiversity monitoring requirements will be
driven principaly by the demands of the EU Water Framework Directive (WFD). The full
monitoring and classification capabilities as specified by Annex V of the WFD must be
provided by 2006. This will involve expanding biological monitoring from primarily river
invertebrates, to include algae, macrophytes and fish, and expansion of the sampling network.
The monitoring programme must be sengitive to impacts from river engineering and water
Summaryion, new regimes to be introduced in Scotland under the WFD. SEPA is currently
preparing by contributing to UK and European method research and development, and is
expanding its monitoring capacity towards delivering wider Directive requirements. Thisis
likely to require data from other organisations. Proposals include the development of a
Scottish monitoring strategy to bring together the various sources of biological, chemical,
hydrological and geomorphological data for Scottish rivers. This raises challenging questions
of data ownership, accessibility, funding and data quality assurance and inter-calibration that
are now beginning to be addressed between the relevant organisations.

Acknowledgements: The author is grateful to SEPA colleagues, lan Fozzard and Ross
Doughty, for helpful comments during the preparation of this paper.

Challenges for monitoring biodiversity in the Water Framework Directive- Laurence
Carvaho, Centre for Ecology and Hydrology.

SUMMARY: The Water Framework Directive could potentially deliver major improvements
in the monitoring of biodiversity. Its effectiveness will greatly depend on the interpretation of
“good ecological status’ and the development of a more strategic monitoring framework that
identifies nature conservation as one of its core values.

The primary objective of the Water Framework Directive (WFD) is to promote “a
sustainable, balanced and equitable water use’. The longterm protection of freshwater
resources is highlighted as a key mechanism to achieving this with a specific objective of
attaining “good ecologicd status’. In terms of monitoring, the WFD represents a radical shift
from a focus on chemica water qudity to a much broader ecologica assessment that
incorporates information on four main biological groups (or quaity elements): agae,
macrophytes, invertebrates and fish. In essence, a core purpose of the WFD is to deliver
major improvements in the monitoring, protection and sustainable use of biodiversity
associated with aguatic ecosystems.

There is, however, areal risk that these great intentions are forgotten in the frantic
dash to deliver technical implementation by the appointed deadlines. The effectiveness of the
WFD will greatly depend on two aspects of the legidation: (1) The interpretation of “good
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ecologica status’ and (2) The development of a more strategic monitoring framework that
targets ecosystem functions, or services, rather than two or three pollution pressures.

Ecologica satus is defined as "an expression of the quality of the structure and
functioning of the system”. Good ecological status is further defined as representing only
dight deviation in the biologica quality elements from an “undisturbed” state. How do we
interpret disturbance? Do we try to return mesotrophic lakes to more ‘pristine’, nutrient poor,
reference states irrespective of their value? Or are we aiming to maintain or restore ecosystem
structure (water quality, quantity and biodiversity) and function (conservation, water supply,
flood storage capacity, etc.) to ensure a more sustainable use?

How can the quaity elements represent sustainable use? Because of the tight
deadlines in WFD implementation, most monitoring tools being developed are based on
existing tools that represent chemical water quality (particularly organic pollution and
eutrophication). There could be great redundancy, repeating the failings of earlier water
policies. How will the monitoring directly assess the impact of the other pressures
highlighted in the WFD (morphological alterations, Summaryion, etc.) as well as services we
place great value on? There is ill time to think strategically and develop an array of
monitoring tools that explicitly target conservation status alongside other measures of
sustainable use.

Of the four biologica quality elements, macrophytes would appear to be the most
suitable genera measure of biodiversity, or conservation status. They play a key structuring
role in healthy ecosystems and have been shown to be the best ‘umbrella indicator of
biodiversity in general with many invertebrate, fish and bird species dependent on their
presence. There are till a number of challenges for devisng an effective macrophyte
monitoring programme for the WFD. In particular, there is a need to develop a standard,
practicad sampling methodology and ensure supporting environmental data is collected at
appropriate tempora and spatial scales for interpretation of community change.

Session and title of contribution Contributors

Session 2. To discuss existing and planned monitoring programmes and identify their
strengths and weaknesses.

Introduction to the second session Allan Wett, Chair
Lessons from the French breeding bird monitoring programme R. dulliard & F. Jiguet
Advantages and challenges arising from amateur monitoring Caspian Richards
Innovative approaches to monitoring and conserving biodiversity Robert Kenward
European site-based monitoring: An illustration Ben Delbaere
The devel opment of biodiversity indicatorswithin the MCPFE Tor-Bjorn Larsson
Forest biodiversity monitoring under discussion in Finland L. Saaristo & J.

Niemela
Environmental objectives and indicators- The Swvedish exanple Thomas Nilsson
Reply to " Environmental objectives and indicators’ Frederic Gossdlin
Landscape and biodiversity monitoring in Estonia K. Sepp & A. Roose
Biodiversity and protected areas in Romania Simona Mihailescu
Monitoring routesin the Dutch province of Noord-Brabant Jan Jansen
Methods used in cross-cutting baseline estimates Alan Feest
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Criteriafor selecting species-level indicators of biodiversity Jari Niemda

Biodiversity indicators of sustainable development in Scotland JD. Wilson et al.
The Pan-European bird monitoring scheme R.D. Gregory & P.

Vorisek
Successful workshop in Prague W. Hagemeijer et al.
The new directive on Strategic Environmental Assessment Arnau Queralt

Introduction to the second session of the e-conference: existing and planned biodiver sity
monitoring programmes- Allan Watt (e-conference chair)

SUMMARY: In the first “session” of the econference severa common themes emerged,
notably the need for coordination and harmonization of biodiversity monitoring across
Europe. Econference participants ae now invited to write about existing and planned
biodiversity monitoring programmes.

During the last few days, awide range of contributors has argued convincingly for the need to
monitor biodiversity. So convincing are these arguments that it left me wondering why there
is o little monitoring of biodiversity. Isthere alack of political will? Or has science failed to
come up with methods that provide the sort of information on biodiversity that is needed?

There were several striking common themes in the contributions to the e-conference
initsfirst “session”. Paul Rose, in the first contribution, succinctly outlined why monitoring
is needed — “to identify priorities for action, to assist in defining actions that address these
priorities and to track the effect of the actionstaken”. Others, including Horst Korn, Richard
Bradshaw, Dominique Richard and Sophie Condé, and Jeremy Wilson and lan Bainbridge
made similar points.

Many contributors, including Mikko Kuussaari, emphasised the need for coordination
and harmonisation. Lilian van der Nijl and Torben Moth Iversen described the commonly
held view that a core programme of biodiversity monitoring is needed when they emphasi sed
the need for “national and international agreement on methodologies for data collection,
anaysis... data handling and [the] streamlining [of] reporting.”

Many other valuable points were made. Peter Veen was amongst those who
emphasised the need to understand trends in biodiversity, not just monitor them, Beti Piotto
pointed out that monitoring has to go hand-in-hand with increasing research on what is being
monitoring and Richard Bradshaw discussed the influence of natural factors on biodiversity.

Although most contributions focussed on monitoring in a very pragmatic way, Tom
Bolger usefully reminded us that the conservation of biodiversity is not just about preserving
plants and animals but about maintaining the biological diversity that provides life-supporting
€cosystem services.

It is therefore encouraging to read from Dominique Richard and Sophie Conde that
the 6" EU Environmental Programme has a target to stop biodiversity loss by 2010. But how
are we going to do this (and know we have done it) if, as | wrote in my introduction to this e-
conference, ten years after Rio, we have made such poor progress in even monitoring
biodiversity?

In this session of the e-conference we will discuss some existing and planned
biodiversity monitoring programmes. A few keynote contributors will describe some
monitoring initiatives in Europe. Please write to tell us about other initiatives, from the local
to the international scale.

L essons from the national coordination of the French breeding bird monitoring- Romain
Julliard & Frédéric Jiguet, CRBPO.

SUMMARY': A new breeding bird monitoring scheme has been implemented for the last 3
years in France and enjoyed an unexpected adhesion from amateur observers. We interpret
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this success as a change in the relationship between the national coordinators and the
observers.

In the introducing paper, the first sentence stated "the amount of effort spent on monitoring
biodiversity is shamefully smal”. It seems to us that the amount of monitoring is actually
enormous since almost every single protected or managed area has its own monitoring system
in place, and most loca naturalist amateur groups collect survey data on many kinds of
organisms. What is "small" is rather our ability to co-ordinate loca monitoring at a larger
national or European scale.

In the last three years, we restored a nationa monitoring scheme of breeding bird
abundance in France, based on point counts by amateur ornithologists. Despite a previous
failure of such a scheme, despite introduction of random sampling of surveyed sites, and
despite the fact that we were young unknown researchers, we have about 800 amateurs
participating, which is about three times more than during the first 1989-1995 attempt, and we
predict that the scheme should increase by a further 50% next year.

We spend alot of effort on communication, in particular, and there is now a yearly
publication of results from the scheme, which certainly contributes to its success. However,
we are convinced that there is a more fundamental reason for its success. We realised that
previous attempts relied on the theory that national monitoring was such a wonderful project
that everybody should participate in order to make it as effective as possible. Implicitly, any
candidate should feel guilty in not participating since it would weaken the whole scheme.
We tried to avoid using such argument, rather focusing on the own interest a participant
would have. Mogt participants are indeed members of loca ornithologist groups, and are
therefore primarily interested in what is going on around them. However, we underlined that
the local scale was all the most interesting if it could be compared to a larger scale. We thus
encourage local co-ordination of the scheme in order to alow production of loca indices
comparable to national ones. In other words, instead of implementing a new national scheme,
we actually merge local (potential) ones.

Such methods have some advantages. while the scheme grows, it is more and more
atractive. Because participants gain direct benefit from the data they collect, they tend to be
rigorous and there is efficient quality control by local coordinators. Furthermore, protected
and managed area networks aso think that it is their interest to use monitoring methods that
allows to separate loca variation (in particular response to management) from larger scale
processes. A partnership is rapidly establishing whereby protected area networks implement
compatible monitoring method and send monitoring data to the national co-ordination, which
in turn produces nationa indices on the effect of protection and management at a loca and
national scale. Any new local scheme now has the choice of benefiting by participating to the
national scheme. The national coordination has to be humble (it is only part of a monitoring
network instead of being at the head of a big project) and efficient if it wants to attract
participants.

We do not pretend we have discovered something really new, as many monitoring
schemes must already work in this way. The main question is whether such type of
coordination could be implemented at a European scale: a scheme which could help national
schemes to interpret their finding, as well as elaborating European biodiversity indicators.

Reply to 'Lessons from the national coordination of the French breeding bird
monitoring'- Caspian Richards, Macaulay Ingtitute.

SUMMARY : Monitoring of the kind described by Romain Julliard & Frédéric Jiguet, where
local amateur naturalist groups collect data, has many obvious benefits, but may depend on
better relations between professional researchers and amateurs if it is to be coordinated on a
more widespread basis.

The scheme described by Romain Julliard & Frédéric Jiguet is encouraging for several
reasons: Firstly, they are surely right in claiming that many monitoring schemes aready draw
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on the efforts and expertise of amateurs, even if many such schemes are not yet integrated
into monitoring networks run by professionals. The concept of 'biodiversity’ accords very well
with the work of many amateur naturalist groups, for whom identifying the full range of
species within their local environment has long (always?) been a primary interest - in many
parts of Scotland, for example, species lists are regularly published by amateur groups. The
expertise within such groups is often enormous, and some members will be able to draw on a
lifetime of experience and knowledge of their local habitats. Secondly, there are likely to be
significant socia benefits in terms of developing avenues of communication between
professiona scientists and the wider public, including encouraging a wider interest in and
understanding of biodiversity. Thirdly, the cost of working with existing amateur groups is
surely much lower than establishing a new network of professiona researchers.

Nevertheless, there are evidently significant challenges to be faced if such a strategy
could ever produce an integrated network - Romain Julliard & Frédéric Jiguet have identified
some of these, such as the need to persuade people working on a voluntary basis of the
benefits to them of a larger monitoring network. In particular, sustained rather than periodic
effort and the need to carry out administrative work seem likely to require considerable
powers of persuasion on the part of co-ordinators, and a good dea of commitment from
amateurs. The relationship between national and local co-ordinators is also, as they say, al
the more crucia when involvement is voluntary. In addition, the coverage of amateur groups
is probably very patchy, depending on the locations of a critical mass of interested individuals
with time on their hands (it would be interesting to hear how extensive such groups are in
other parts of Europe - | speak here purely from a knowledge of Scotland). Perhaps the most
significant challenge, though, is in persuading many professional researchers and especially
policy-makers/administrators that amateur groups are a credible source of scientific data.
Those of us who have had some contact with such groups will probably take little convincing
of this, but given the mistrust that is evident between 'scientists and 'the public' over issues
such as GM techniques, with the latter accusing the former of arrogance and remoteness,
while the former see the latter as ignorant and ill-informed about scientific matters, there are
clearly socia tensions between these groups that may make working together difficult or
impossible.

However, schemes such as the one described can potentially help to establish
communication and trust on both sides, and as such, have benefits much wider than the
monitoring of biodiversity.

Innovative approaches to monitoring and conserving biodiversity- Robert Kenward
(NERC)

SUMMARY:: The author looks at the potential of volunteers in monitoring programmes and
the roles of both volunteers and professionals in ensuring the success of these schemes. He
aso lists a few questions raised by volunteer monitoring at the local level.

The first sesson of the conference started by addressing the “why” of monitoring
biodiversity. The whys included the need to identify, implement and record effects of actions
to conserve biodiversity. Much discussion has followed on how to sample and what
biodiversity indicators to use. Another important area, introduced in the last session by
Romain Julliard & Frederic Jiguet, then developed by Caspian Richards and also implicit in
messages from Ben Delbaere, Richard Gregory and Petr Vorisek, has been the role and
motivation of volunteers and professionals in monitoring.At the start of the third session, it is
worth using a consideration of volunteer and professional roles to set discussions in a wider
context that indicates new approaches for future monitoring systems. Crucial factors are (a)
abilities and (b) motivations.

There is a bigger “why” about monitoring to conserve biodiversity — why conserve
biodiversity? A wide answer is “for people’. Some aspects of biodiversity may be critical for
human life support: public goods, for which governments may pay. Other aspects may be
recreational, with “user-pays’ opportunities for conservation. Given guidance, users can pay
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with time spent monitoring. Many aready volunteer, and as Caspian Richards reminds, can
create local groups that educate and involve yet more. Think how much the popularity of bird
watching has grown.

However, to contribute to useful monitoring, volunteers need professiona guidance in
sampling and recording, for example to advance their methods from presence/absence to
counting and even counting-with-qualifiers. They need professionals to compile and calibrate
their data Professionals are aso important for developing new techniques, creating
hypotheses about causation of processes, arranging experimental tests, deriving biodiversity
indices and communicating these to policy-makers.

Often there may be too little volunteer ability in particular locations or taxa, so that
professionals must monitor. However, this tends to “narrow and deep” monitoring, whereas
volunteers can provide the “broad and shallow”. If conserving biodiversity for recreation isto
become mass-market like video-films, rather than a minority interest like ballet, we need
“broad and shallow” engagement. Why depend on reserves if we could have countrywide
restoration of biodiversity, with local adaptive management through volunteer monitoring?

The European Sustainable Use Specialist Group of IUCN recently proposed such a
locaklevel countrywide approach to UNEP's High-Level Conference on Agriculture and
Biodiversity (http://nature.coe.int/conf agri 2002/agril6erev.0l.doc). ESUSG is working
with the UK Centre for Ecology and Hydrology to engage partners for a Framework 6
Network of Excellence bid to start building appropriate support systems. Such systems will
depend on volunteer monitoring at local level, which raises many questions. How best to
recruit volunteers? How to design monitoring, to provide appropriate indices but not be so
demanding that it demotivates? How best to provide training? How to optimise interaction
with professionals? How to reduce tensions between the consumptive and non-consumptive
users so that both contribute maximally?

Sociological studies are needed to answer these questions, but Europe, benefiting
from its diversity of cultures and devel opment stages across nations, is a good place to collect
the comparative data.

European site-based monitoring: An illustration- Ben Delbaere, European Centre for
Nature Conservation (ECNC).

SUMMARY: An ongoing inventory in Europe illustrates the need for more coordination
among the various monitoring programmes in order to ensure one unified and clear message
on the status of biodiversity in Europe and the effectiveness of European policy instrumentsin
terms of their biodiversity objectives.

No biodiversity monitoring programme, whether at the local or regiona level, can be
effective if no specific targets or objectives are formulated. The objectives that form the
reference for monitoring programmes are more difficult to define in measurable units with
increasing geographical scope. It is easier to develop a programme to monitor the population
size of an individual species in a single site than to develop a programme that measures
progress in reaching ‘no further loss of biodiversity in Europe'.

For the purpose of this contribution, a logical framework is used to anayse
monitoring programmes. Such a framework starts with the identification of a goa (“What is
the problem?’), which is trandated into a purpose and component objectives that are linked to
outputs that can be achieved by carrying out activities.

The example given below is taken from an inventory of some 50 international site-
based biodiversity monitoring networks in Europe'. Because of the high degree of variation
between them, it was hard to select one fully operational network that directly met policy
requirements. However arbitrary, | chose the International Waterbird Census (IWC) because
it is probably the longest running network in Europe and has a relatively close link to policy
needs. Also, birds are the species with the best developed monitoring programmes.

! Carried out by ECNC for the EEA's Topic Centre on Nature Protection and Biodiversity




The strength of the IWC is that it has a clearly defined goal, which in this case is to
tackle the lack of adequate information to monitor the conservation objectives of the Ramsar
Convention and the African-Eurasian Migratory Waterbird Agreement. Six objectives have
been drawn up to tackle this problem. Another strength of the IWC is that its activities have
been running for along time (since 1967) in a standard approach covering a network of over
20,000 wetland sites. This provides good opportunities for scientific analyses of trends over
time.

The weaknesses, however, are that data gathering is to a large extent based on
numerous voluntary counters and that the output is pretty technical. It aso only looks at
waterbirds and wetlands. An additional weakness is that the results from the monitoring
programme are not linked to specific impacts or driving forces, making it impossible to assess
the effectiveness of the policy instruments concerned.

Still, despite these weaknesses, the IWC is probably one of the most stable, consistent
and targeted monitoring programmes in Europe. Naturally, other examples can be given, each
with strengths and weaknesses. Some may be better in terms of bringing across a smple
message to policymakers (such as WWF s non-site based Living Planet Index), while others
may be better in terms of linkage to policy targets (e.g. the Trilatera Monitoring and
Assessment Programme for the Wadden Sea area).

In general terms, the nventory of monitoring networks reveals that many initiatives
are developed. At the same time it shows that only very few get to the stage of long-term
implementation and direct feedback to policymakers and other stakeholders. Also, the study
shows that much of the programmes run in isolation, each of them resulting in a partial
picture of the status of biodiversity. What is really needed, if one is to seriously consider the
matter at the European level, is more coordination among the monitoring programmes in
order to ensure one unified and clear message on the status of biodiversity in Europe. As
indicated by the paper of Richard and Conde, initiatives such as the BioMIN Informal
Working Group and EBMI-F may facilitate such coordination process.

The development of biodiversity indicators within the MCPFE- Tor-Bjorn Larsson,
European Environment Agency.

SUMMARY: The MCPFE (Ministerial Conference on the Protection of Forests in Europe)
has established a successful framework for the assessment and monitoring ¢ EU forest
biodiversity. This framework is constantly being improved through the work of an MCPFE
advisory group. Finaly, the author looks at how the new indicator of “dead wood” raises
certain difficult issues to be resolved by European experts.

A well-known framework for assessing and monitoring forest biodiversity is the “Helsinki”
set of indicators from 1993 established by MCPFE. MCPFE stands for the "Ministeria
Conference on the Protection of Forests in Europe’. The MCPFE presents itself on the
website established by the Vienna Liaison Unit - http://www.minconf-forests.net/ as “an
ongoing initiative for co-operation between around 40 European countries to address common
threats and opportunities related to forests and forestry”.

The Criteria and Indicator framework for sustainable forest management (SFM)
endorsed by the 1993 Ministerial Conference in Helsinki is also widely recognised. As a
conseguence, although MCPFE is not a monitoring activity per se, any pan-European forest
monitoring activity must take the MCPFE biodiversity Criteria and Indicators into account.

The Helsinki indicators e.g. for biodiversity reflect a positive political will. But there
is without any doubt potential for improvement. A general need for improvement of all
MCPFE indicators for SFM has been recognised and M CPFE established an “ Advisory Group
on the Improvement of Pan-European Indicators for Sustainable Forest Management”. This
Advisory Group has recently suggested a new indicator framework, after a process
comprising four pan-European workshops. The proposal is now discussed on a more politica
lev