
taxon provide poor predictions of the diversity of other taxa.101–109 For
example, the species richness of birds and seven invertebrate taxa were found
not to correlate with each other along a gradient of forest disturbance in
Cameroon.103

These studies usually considered the congruence of different taxa in either
different habitats in relatively small areas103 or in the same habitat types in
different parts of the same country.109 The purpose of the BioAssess project,
involving partners from ten European countries and conducted between 2000
and 2004, therefore, was to assess the potential of a range of taxa as indicators
of biodiversity in managed terrestrial habitats in Europe. Using standardised
protocols, the diversity of different taxa was sampled in 64 sites across Europe
(see below). The following taxa were chosen both as representing major
components of biodiversity and as potential indicators of biodiversity; birds,
butterflies, lichens, plants, ground beetles (Carabidae), soil macrofauna (inver-
tebrates greater than 1 cm in length) and soil Collembola.

No single taxon was found to be an adequate indicator of the diversity, as
measured by species richness, of all other taxa. There were, however, significant
relationships between the species richness of several taxa, notably between
plants, lichens, butterflies and birds. In contrast, no significant relationships
were found between the species richness of the three other taxa studied, two
soil-dwelling taxa, soil macrofauna and soil Collembola, and epigeal (ground-
surface dwelling) ground beetles. Furthermore, the species richness of above-
ground taxa generally failed to correlate with below-ground biodiversity. This
study suggested that some species-based indicators, such as birds, might
succeed in predicting the status and trends in some other major components
of biodiversity. International initiatives to monitor trends in the abundance and
diversity of birds and associated indicators such as the European Wild Bird
Index56 may therefore be important in indicating trends in some other com-
ponents of biodiversity. However, this study also showed that this index would
fail to predict trends in the diversity of many taxonomic groups, particularly
soil-dwelling and epigeal invertebrates.

8 Biodiversity and Land-use Change

Although monitoring trends in biodiversity is a major challenge, information
on trends alone, without an assessment of what is causing these trends, provides
an inadequate basis for taking action against biodiversity loss. We know, as
discussed above, that there are many anthropogenic drivers of biodiversity loss.
However, we have very little quantitative information on the contribution of
each of these drivers. There are some notable exceptions. Our understanding of
the impacts on biodiversity of aquatic pollutants87 and agricultural practice81 is
relatively good. This understanding has led to specific measures to alleviate
these impacts, although some of these have not been as effective as intended.110

Although studies on particular species and habitats are increasing our
understanding of the impact of many of the pressures affecting biodiversity,
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there have been few assessments of the impact of major drivers across Europe.
The MIRABEL framework, however, was developed to assess the impact of
land abandonment, eutrophication, afforestation and other pressures on bio-
diversity in 13 European ecological regions, and showed that agricultural
intensification is one of the main threats to European biodiversity.70

General assessments of the impact of different drivers on biodiversity are
made difficult by possible differences in the impact of these drivers on different
species and habitats. Research in forest ecosystems, for example, demonstrates
that different invertebrate taxa respond in different ways to forest manage-
ment.111,112

In an attempt to provide an assessment of the impact of major land-use
changes across Europe, the BioAssess project (see above) measured the diver-
sity of several taxa along gradients of land-use intensity in eight countries
(Portugal, Spain, France, Switzerland, Hungary, Ireland, Finland and the UK),
thereby encompassing six major biogeographical zones (Boreal, Atlantic,
Continental, Alpine, Mediterranean and Pannonian). A total of more than
3450 species were recorded from six 1 km2 sites in each of eight countries,
ranging from 1442 plant to 111 bird species. Mean species richness across the
land-use gradient ranged from 321 plant to 34 butterfly species. In terms of
species richness, different taxa varied in their sensitivity to land use: the impact
of land use ranged from a mean difference of 40% (27 species) between the
species richness of carabids recorded in the most and least species-rich sites to a
mean difference of 25% (17 species) between the species richness of soil
Collembola. The most speciose taxa, plants and lichens, showed a 31% (98
species) and 35% (61 species) difference, respectively. Several taxa responded
similarly to land use: plants, birds, butterflies and lichens showed similar trends
in species richness across the land use gradient (Figure 3). The diversity of each
of these taxa was greatest in sites with a mixture of land uses and tended to be
lowest in managed forests and sites dominated by arable fields. The soil-
dwelling and epigeal invertebrates, however, responded differently. Carabids,
for example, showed an increase in diversity across the gradient from forest to
agricultural sites.

The BioAssess project confirms that biodiversity is unlikely to show a simple,
unified response to major anthropogenic drivers such land-use change: these
drivers may have different impacts on different groups of plants and animals.
Indeed, individual species within each taxa are also likely to respond differently,
as analyses of the BioAssess data are beginning to demonstrate.113–115

9 Discussion

Despite our gaps in knowledge and the lack of data, the evidence of biodiversity
loss in Europe is convincing.5,116,117 Further pressure on land use is likely to
have a continued impact on biodiversity, as is climate change118 and the
interaction between climate change and land-use change.24,119
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The policy responses to biodiversity loss in the last twenty years have
demonstrated a commitment to conserve biodiversity but despite major initi-
atives, notably NATURA 2000 and the growing list of Biodiversity Action
Plans, there are worrying signs that action to conserve biodiversity is not
always effective.110,120 And despite the increasing amount of available
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Figure 3 Average species richness of seven different taxa across a land-use gradient of
sites from unmanaged forest to intensive arable in eight different countries in
Europe.
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information on biodiversity, most of which is provided by the action of NGOs,
there are inadequate data available for many taxa.

The implementation of headline biodiversity indicators in Europe is to be
welcomed but it is unlikely that their implementation will provide direct
information on many taxa other than birds. The Red List Index61 will provide
an assessment of a range of taxa but it is biased towards species groups that are
well known. As discussed above, indicators derived from information on a
restricted range of species do not provide reliable information on trends in all
taxa.

We clearly need better information on trends in biodiversity, particularly for
taxa that have been relatively neglected. We also need information that allows
us to quantify the impact of major drivers of biodiversity and to evaluate the
policies and measures put in place to conserve biodiversity loss. But it is
unrealistic to expect that monitoring programmes to assess trends in more than
a very few taxa will be established across Europe, at least at the scale that bird
monitoring is being conducted. We therefore argue for a two-level approach to
monitoring biodiversity in Europe and elsewhere, the first comprising extensive
monitoring of a limited number of taxa, such as birds, which are both intrin-
sically important and are also potential indicators of other components of
biodiversity. In addition to the monitoring initiatives on birds referred to
above, there are other extensive monitoring programmes in various stages of
development.121 Most of these programmes have a limited geographical cov-
erage but methods do exist to aggregate data from a variety of sources to
provide comparable indicators of biodiversity.122

Given the limited value of one or few taxa as indicators of all other
components of biodiversity, however, a network of a limited but carefully
selected number of sites is needed for the intensive observation of a wider range
of taxa. Such a network should provide information on those components of
biodiversity that extensive monitoring programmes do not address. It should
also serve as a focus for research, evaluating indicators of biodiversity used in
extensive programmes and developing new indicators, including indicators
based on earth observation. In addition, this network of intensively monitored
sites would provide a basis for an improved understanding – through obser-
vation, experimentation and modelling – of the impact of anthropogenic
drivers and pressures on biodiversity in the context of natural temporal and
biogeographical influences on biodiversity.

To address effectively the 2010 targets to reduce or halt the loss of biodi-
versity we need information on trends on biodiversity delivered to those that
need it to take the required action in the timescale needed to do so.123 Effective
action does, however, require that we have a much better understanding of
the impacts of various anthropogenic drivers and pressures on biodiversity.
A network of intensively monitored observation and research sites, linked to
the extensive monitoring networks of a limited number of taxa such as birds,
would therefore serve to provide both an improved understanding of trends
in biodiversity and also a better understanding of their causes. It would
also serve to bring scientists, policy makers and other stakeholders closer
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together and, therefore, improve the likelihood of effective action to conserve
biodiversity.37AQ1
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Richards, Biodiversity And Conservation, 2005, 14, 1641.

72. J. Young, P. Nowicki, D. Alard, K. Henle, R. Johnson, S. Matouch, N.
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