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Summary

As a result of the SEBI 2010 (‘Streamlining European 2010 Biodiversity
Indicators’) project, the European Environment Agency (2007) proposed
26 indicators for inclusion in the set of European biodiversity indicators.
In this report we update one of these: the European Grassland Butterfly
Indicator.
This indicator is based on data from fourteen national Butterfly Monitoring
Schemes, twelve of them from countries within the European Union. The
European Grassland Butterfly Indicator shows the population trend of
butterflies which are characteristic of grasslands in the investigated
countries in Europe.
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Figure 1: The European Grassland Butterfly Indicator shows
a strong decline: since 1990 numbers have dropped with
almost 60%, outweighting the small annual variations,
mainly caused by weather effects. The traffic light is red,
indicating a deteriorating situation.

Since 1990 the European Grassland Butterfly
Indicator shows a strong negative trend (figure 1)
and has declined by almost 60%. As the
majority of grasslands in Europe require active
management by humans or their livestock,
butterflies also depend on the continuation of
these activities.
The main driver behind the decline of grassland
butterflies is thought to be changes in rural land
use. In some regions, grassland habitats have
deteriorated due to agricultural intensification
while in other regions (such as more remote
mountain areas) the chief problem is from land
abandonment. In both cases, the situation for
butterflies is the same, as their habitats become
less suitable for breeding. When land use is
intensified, host-plants often disappear or the
management becomes unsuitable for larval
survival. In the case of abandonment, the
grassland quickly becomes tall and rank, and is
soon replaced by scrub and eventually woodland.

Two instruments of the European Union could be used to halt further
declines: the Habitats and Species Directive and greater support for High
Nature Value Farmland. These are discussed. Since climate change is an
important driver of loss of butterfly species, action to reduce greenhouse
gas emissions and to adapt land use policy to facilitate the retention of
remaining semi natural habitats and increase the connections between
them will also be increasingly important in the years ahead. Much greater
shifts of EU Common Agricultural Policy funds into agri-environment
schemes and support for continuation of sustainable livestock grazing,
particularly in Central and Eastern Europe, will be vital.
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Chapter 1 / Introduction

Biodiversity indicators are needed for assessing, reporting on and
communicating the achievements of the 2010 target to halt
biodiversity loss. The SEBI 2010 (‘Streamlining European 2010
Biodiversity Indicators’) project aims at ensuring European coordination of the development and implementation of such
indicators
European Union Heads of Government are committed to halting the loss of
biodiversity across Europe by 2010. This is a critical political target and
action needs to be intensified in order to make more progress towards it.
This is complemented by a target to significantly reduce the global rate of
biodiversity loss by 2010. These targets are accompanied by a growing
consensus on the need for structured European coordination of
biodiversity monitoring, indicators, assessment and reporting efforts, with
a long-term perspective and a sound funding basis. These activities are
co-ordinated in the SEBI 2010 project (Streamlining European 2010
Biodiversity Indicators) led by the European Environment Agency in
partnership with institutions across Europe.
Phase 1 of the SEBI 2010 concluded in the summer of 2007
with the publication of a technical report (European
Environment Agency, 2007) proposing 26 indicators for
inclusion in the set of European biodiversity indicators. In 2008,
an indicator-based assessment will be prepared (for publication
in 2009), using the latest possible assessments based on these
indicators. An update of the European Grassland Butterfly
Indicator will be included as one of the indicators tracking
trends in selected species.

BMS active
BMS expected soon

Figure 2: Butterfly Monitoring
Schemes (BMS) in Europe.

Butterfly monitoring enjoys a growing popularity in Europe. The
map in figure 2 shows the current Butterfly Monitoring
Schemes (BMS) and the countries where they are expected
soon. Although Butterfly Monitoring Schemes are present in a
growing number of countries and new ones are being initiated
in many places (e.g. Sicily, Basque-region of Spain, Romania,
Denmark, Sweden, Luxemburg), long time-series are only
available for a limited number of countries. For this new
indicator data were used from 12 countries: Belgium, Estonia,
Finland, France, Germany, Jersey, Portugal, Spain, Switzerland,
The Netherlands, Ukraine and the United Kingdom.
In this report we update the European Grassland Butterfly Indicator, first
published by Van Swaay & Van Strien in 2005. The updated indicator does
not only have a longer time-series, with data from the 2005, 2006 and
2007 field seasons now included, but also the method of calculating the
indicator has been improved and enhanced.
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Chapter 2 / European grasslands and their Butterflies

Grasslands harbour the greatest species diversity of butterflies of all
the biotopes in Europe. Flower-rich meadows can be full of butterflies,
thus presenting a powerful indicator for the quality of Europe’s
grasslands.

Grasslands form a major part of the
European landscape. Wide
expanses of grassland have been
characteristic of the farmed
landscapes of Europe for several
centuries, mostly originating from
the impact of pastoral grazing and
mowing since the Roman Empire
and the Middle Ages (Pott, 1998;
Poschlod and WallisDeVries, 2002).
Sustainably managed semi natural
grasslands continue to harbour a
high biodiversity, especially of
plants, butterflies and many other
insect groups (figure 3).

Figure 3: Grasslands
can have an
extraordinary
biodiversity with a rich
plant and animal life.

Grasslands are the main habitat for many European butterfly species. Out of
the 436 butterfly species in Europe for which information on habitat type is
available, 382 (88%) occur on grasslands in at least one country in Europe, and
for more than half of the species (280 species, 57%) grassland is their main
habitat (Figure 4; Van Swaay & Warren, 1999; Van Swaay et al., 2006).

Heath, bog
and fen; 25

others ; 31

Gras sland; 280

Woodland and
scrub; 153

Figure 4: Main habitat used by European butterflies (Van Swaay & Warren, 1999).
For each habitat the number of species is given. For 57% of the species, grasslands are
their main habitat. Each species has only one main habitat.
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Figure 5: Among the most species-rich biotopes for butterflies in Europe are calcareous grasslands (left),
subalpine grasslands (middle) and mesophile grasslands (right).

The most species-rich biotopes in Europe are dry grasslands: dry calcareous
grasslands and steppes (274 butterfly species), alpine and subalpine grasslands
(261), mesophile grasslands (223) and dry siliceous grasslands (220 species)
(Van Swaay et al., 2006) (figure 5).

Figure 6:
Butterflies are
important for
people.

Many people enjoy the presence of
butterflies and for many European
citizens they represent an important
aspect of biodiversity that they can see
and notice (figure 6). Grasslands are
particularly important as they support the
highest densities of butterflies (Van
Swaay, 2003). Moreover, Thomas (2005)
has shown that butterflies are good
indicators of insects, which comprise the
most species rich group of animals in
Europe. The trend in grassland butterflies
is thus an indicator for the health of
grassland ecosystems and their
component biodiversity. Insects play a
crucial role in pollination services and the
health of the ecosystems on which they depend is important to Europe’s future
economic and social wellbeing.
All butterfly families have representatives that occur in European grasslands.
The most conspicuous grassland butterflies are the Blues (Lycaenidae) and
Fritillaries (Nymphalidae) which have many grassland species and high numbers
(figure 7).

Figure 7: Whites (Pieridae), Fritillaries (Nymphalidae) and Blues (Lycaenidae) are the most abundant
butterflies on Europe’s grasslands.
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Chapter 3 / Constructing the European Grassland Butterfly Indicator

The European Grassland Butterfly Indicator must show the population
trend of butterflies which are characteristic for grasslands in the
investigated countries in Europe.
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Figure 8: The European trend of
Lycaena phlaeas and Polyommatus
coridon.

Population trend.
Since it is not possible to count all butterflies, we have to rely on Butterfly
Monitoring Schemes which sample the trend of butterfly species in regions of
countries in Europe (see Annex I). For each species these trends are combined
to form supra-national species trends (figure 8). Trends per butterfly species
can be combined into a unified measure of biodiversity. We followed Gregory et
al. (2005) in averaging indices of species rather than abundances in order to
give each species an equal weight in the resulting indicators. When positive and
negative changes of indices are in balance, then we would expect their mean to
remain stable. If more species decline than increase, the mean should go down
and vice versa. Thus, the index mean is considered a measure of biodiversity
change. We used geometric means rather than arithmetic means, because we
consider an index change from 100 to 200 equivalent, but opposite, to a
decrease from 100 to 50. Buckland et al. (2005) discussed a number of possible
composite indicators and found the geometric mean of indices a useful
approach.
Butterflies which are characteristic of European grassland.
A selection was made by European butterfly experts of species that were
considered to be characteristic of European grassland using the following
criteria:
Species had to occur in a large part of Europe
Species had to be covered by the majority of Butterfly Monitoring Schemes
Grassland must be their main habitat (figure 9) in Van Swaay et al. (2006).
Although, the selected species are characteristic of grasslands across
Europe, some occur in a few other habitats as well, so the indicator is not a
precise grassland indicator. The species are listed in figure 10.

Figure 9: Grasslands have to
be the main habitat for the
indicator species, like
Polyommatus coridon.
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Widespread
Grassland
butterflies

Widespread species: Ochlodes sylvanus, Anthocharis cardamines, Lycaena phlaeas, Polyommatus icarus, Lasiommata
megera, Coenonympha pamphilus and Maniola jurtina
Specialist
Grassland
Butterflies

Specialist species: Erynnis tages, Thymelicus action, Spialia Sertorius, Cupido minimus, Maculinea arion,
Maculinea nausithous, Polyommatus bellargus, Polyommatus semiargus, Polyommatus coridon and Euphydryas aurinia
Figure 10: Seventeen butterflies, were used to build The European Grassland Butterfly Indicator, comprising seven widespread and
ten specialist species.

At this moment it is not possible to restrict the trends of the species to sites on
grassland only. When the number of sites grows , this will become possible for
future indicators.
Annex I shows that in many countries the selection of sites monitored by the
Schemes is the choice of the (mostly volunteer) recorders. This can lead to
biased trends if a greater proportion of sites are in nature reserves rather than
random representatives of the countryside as a whole. In some countries the
final trend is corrected for this bias, while in other countries such a bias is
prevented by a random or systematic choice of sites..
It is important to note that the trend in the status of butterflies within nature
reserves may be expected to be better than in the wider countryside, since the
management of these reserves focuses on reaching a high biodiversity and
positive population trends. This suggests that the grassland indicator is
probably a conservative measure of the real trend across the European
landscape. There is a risk that the decline in the population size of butterflies is
actually more severe than the indicator shows. We hope to be able to test this
in future.
Not all countries have Butterfly Monitoring Schemes.
Figure 2 shows the countries where Butterfly Monitoring Schemes are active or
are expected to start soon. In spite the number of countries or regions with
Butterfly Monitoring Schemes is growing fast, it still is not covering large parts
of Europe and the European Union. Outside the European Union only two
Butterfly Monitoring Schemes are active (Western Ukraine and Switzerland).
Furthermore some of the Butterfly Monitoring Schemes that were used, were
relatively new, thus only providing data for the last few years (see table 2
below for details on each scheme).
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Chapter 4 / The European Grassland Butterfly Indicator

The European Grassland Butterfly Indicator shows the combined
trend of butterflies characteristic of grasslands over large parts of
Europe.
The decline of Europe’s butterflies has been recognised for many years. The
Red Data Book (Van Swaay & Warren, 1999) first made clear the true scale of
the problem. With this data Van Swaay et al. (2006) showed that the decline of
grassland specialist butterflies is much more severe than for other habitats or
generalist butterflies. Van Swaay & Van Strien (2005) produced the first
European Grassland Butterfly Indicator in 2005, which showed that the decline
continued. An overview of the Butterfly Monitoring Schemes in Europe used to
build this indicator is given in Annex I. The method for this update of the
indicator is described in Annex II and the seventeen butterfly species used to
build the indicator are listed in Figure 10.
Table 1 shows the trends for the 17 species in Europe and the EU alone. On a
European scale twelve species show a significant decline (e.g. the species in
figure 11), one species is stable and two species are increasing. In the EU
eleven species are declining, two are stable and two show a significant
increase. For two species the trend, both in Europe and the EU, is uncertain.

Table 1: Supra-national trends of the 17 butterfly species used for the European
Grassland Butterfly Indicator in Europe and the EU. A moderate decline or increase means
there is a significant population change of less than 5% per year since the starting year.
If the population change is larger than 5% (which is more or less equivalent to doubling
or reduction by 50% in 15 years) it is called a steep decline or increase. Species are
sorted by trend.
Significance: * p<0.05; ** p<0.01
Species

Figure 11: Maculinea arion (left) and
M. nausithous (right) are listed in the
annexes of the Habitats Directive. Both
species show a steep decline in Europe
and the EU.

Maculinea arion
Maculinea nausithous
Lasiommata megera
Lycaena phlaeas
Thymelicus acteon
Erynnis tages
Ochlodes sylvanus
Coenonympha pamphilus
Cupido minimus
Polyommatus icarus
Anthocharis cardamines
Maniola jurtina
Euphydryas aurinia
Polyommatus coridon
Polyommatus bellargus
Spialia sertorius
Polyommatus semiargus

DE VLINDERSTICHTING

Starting year
1990 (EU 1994)
1990
1990
1990
1992
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
2001
1990 (EU 1994)

Trend in Europe
Steep decline **
Steep decline **
Steep decline **
Steep decline **
Moderate decline **
Moderate decline **
Moderate decline **
Moderate decline **
Moderate decline **
Moderate decline **
Moderate decline **
Moderate decline *
Stable
Moderate increase *
Moderate increase **
Uncertain
Uncertain

Trend in EU
Steep decline **
Steep decline **
Steep decline **
Moderate decline **
Moderate decline **
Moderate decline **
Moderate decline **
Moderate decline **
Moderate decline **
Moderate decline **
Moderate decline **
Stable
Stable
Moderate increase *
Moderate increase **
Uncertain
Uncertain

2008 | The European Butterfly Indicator for Grassland species 1990-2007

9

The updated European Grassland Butterfly Indicator (figure 12) shows an
ongoing and severe decline of the butterflies on grasslands in Europe.
In the European Union the trend is very similar, which is not surprising since
most Butterfly Monitoring Schemes are found in EU countries (figure 13).
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Figure 12: The European Grassland Butterfly Indicator
shows a strong decline: since 1990 numbers have dropped
with almost 60%, outweighting the small annual variations,
mainly caused by weather effects. The traffic light is red,
indicating a deteriorating situation.
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Figure 13: The Grassland Butterfly Indicator for the
EU alone also shows a strong decline. It should be
noted that Butterfly Monitoring Schemes outside the EU
are only active in Switzerland and the Western part of
the Ukraine. The traffic light is red, indicating a
deteriorating situation.

When comparing these results to other indicators, for example the European
Farmland Bird indicator, it should be noted that
(i) this indicator is not based on results from transects on grasslands alone, but
on national trends of species characteristic for grasslands and
(ii) in some cases nature reserves may be over-represented, which implies that
losses on undesignated agricultural grassland may be even greater. The
differences mean that the European Grassland Butterfly Indicator is not
equivalent to a farmland indicator, although it does indicate the adverse effect
of some current farming practices and the need for the CAP regime to give
more support to sustainable management of semi natural grasslands. Further
information on the methods of monitoring and the Butterfly Monitoring
Schemes is given in Annex 1.
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Chapter 4 / Drivers behind the changes

European Grassland Butterflies are continuing to decline at an
alarming rate. Although the reasons for decline are different for each
species and within each country, the main drivers are intensification
on one hand and the abandonment of grassland on the other .

In most of Europe grasslands are not the climax vegetation. Without any form
of management, they would gradually change into scrub and forest. This means
that grasslands and their butterflies are highly dependent on activities such as
grazing or mowing. Traditional forms of farming management, such as
extensive livestock grazing and hay-making where fertiliser and pesticide use
are minimal, provide an ideal environment for these butterflies.
Economic developments in agriculture make it virtually impossible for farmers to
maintain such traditional methods of farming. However, when considering
farming changes, it is worth stressing that Europe is a large and diverse region,
and the specific nature of threat to grassland butterflies varies considerably
from country to country. This partly reflects the fact that the types of
grasslands used by each species vary naturally in different climatic zones, but
also reflects the wide variation of economic and political situations.
There are two main developments on these traditional grasslands:
1. Intensification of agriculture.
Intensification comprises a wide range of activities, including the
conversion of unimproved grasslands to arable crops, heavy use of
fertilisers, drainage, the use of herbicides, insecticides and pesticides,
enlargement of fields, and the use of heavy machines. In its most extreme
form (e.g. in the Netherlands and Flanders, Maes & Van Dyck, 2001;
figures 14 and 18) the remaining agricultural land is virtually sterile with
almost no butterflies. In such situations, butterflies can survive only on
road verges, in remaining nature reserves and urban areas. In these
countries the biggest loss of butterflies probably occurred before the start
of the Butterfly Monitoring Schemes in the 1980s and 1990s.

Figure 14: Intensive agriculture leaves no
room for butterflies. Next to that the
population density in parts of Western
Europe is so high, that urban areas occupy
more and more of the former agricultural
land. This leads to a strong rise in land
prices, which leads to further intensification
of the remaining agricultural land.
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2.

Abandonment
In recent decades large areas of grassland have become abandoned (figure
15), especially in areas that are too wet, steep, rocky or otherwise
unsuitable for intensive farming. Following abandonment, some butterfly
species flourish for a few years because of the lack of management, but
thereafter scrub and trees invade and the grassland disappears, including
its rich flora and butterfly fauna.

Figure 15: In parts of Europe (like here in
Hungary) many grasslands have become
abandoned, especially in hills and mountain
areas. For a while the number of butterflies
remains high but scrub quickly invades and
the habitat deteriorates for most species. In
a few years time this grassland butterfly
paradise will turn completely into scrubland
and then forest. The loss of butterflies is
accompanied by the loss of many flowers
and other insects.

Intensification is the most important threat to butterflies on the relatively flat
areas of the ‘old-EU’, ranging from the eastern half of the UK over the north of
France, Belgium, Netherlands, Northern Germany and Denmark, as well as in
flat areas in the other parts of Europe. This trend may soon extend into parts of
Poland as well.
In contrast, abandonment and lack of sustainable grazing is the chief threat in
Southern and Eastern Europe, where the land is often mountainous or rocky
and the soils relatively poor.
In addition to these two main drivers, there are other threats to grassland
butterflies in Europe, including fragmentation and climate change. The
intensification and abandonment of grassland leads to the fragmentation and
isolation of the remaining patches. This not only reduces the chances of survival
of local populations but also makes it more difficult for butterflies to re-colonise
if they become locally extinct.
Climate change is also expected to have a serious effect on the distribution and
population sizes of grassland butterflies in future as grasslands face extreme
weather events such as droughts or fire, or change their composition. In
montane habitats, as temperatures rise, sensitive butterfly species may not be
able to move to higher altitudes as there may be no further land to colonise or
no suitable grassland habitat there.
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Chapter 5 / Implications

Butterflies as indicators
Butterflies are useful biodiversity indicators for reporting on progress towards
the EU 2010 target of halting biodiversity loss. Butterflies have considerable
resonance with both the general public and decision-makers (Kühn et al.,
2008). Butterflies are also relatively easy to recognize and data on butterflies
has been collected for many years and by thousands of voluntary observers.
The method for monitoring butterflies is well described, extensively tested and
scientifically sound (Pollard 1977; Pollard & Yates, 1993). As a result, butterflies
are the only invertebrate taxon for which it is currently possible to estimate
rates of decline among terrestrial insects (de Heer et al. 2005; Thomas 2005).
However, butterflies can only be regarded as good biodiversity indicators if it is
possible to generalise their trends to a broader set of species groups (Gregory
et al. 2005). There is currently a debate on how well butterflies meet this
criterion. Based on a comprehensive review of studies into their life-history
traits, relative sensitivity to climate change and adjusted extinction rates,
Thomas (2005) concluded that butterflies may be considered representative
indicators of trends observed in most other terrestrial insects, which together
form around two-thirds of the world’s species. We therefore believe they have a
valuable role to play in understanding trends in this crucial part of biodiversity.
The European Environment Agency (2007) proposed 26 indicators for inclusion
in the set of European biodiversity indicators. The set of indicators was not
designed to be comprehensive, but to provide a first set, based on available
data, to monitor progress to 2010.
What does the European Grassland Butterfly Indicator tell us?
The European Grassland Butterfly Indicator shows a strong negative trend
(figures 12 and 13, page 10). The indicator shows that since 1990
butterfly populations have declined by almost 60%. This means that the
trend that was identified in the first indicator of 2005 (Van Swaay & Van Strien,
2005) has not stopped or reversed, but has continued. This means that
butterflies (figure 16) are still disappearing from Europe’s grasslands at an
alarming rate. Figure 17 shows that losses are occurring in both widespread
species and specialist species. For specialist species the decline is more or less
continuous, whereas the decline for the more widespread species seems to
level of after 1999.

Figure 16: Two species used in the
European Grassland Butterfly Indicator:
Lycaena phlaeas (left), a widespread
species, and Cupido minimus, a
specialist of calcareous grasslands.
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Figure 17: The European Grassland Butterfly Indicator for widespread and
specialist species (see figure 10 for the species list). Specialists show a
more or less continuous decline, while the more widespread species seem
to stabilise in the second half of the research period.

Figure 18: Intensive farming, as
here in the Netherlands, leaves no
room for butterflies to complete
their life cycle. NO butterflies can
survive here.

Can the trend be reversed?
As the majority of grasslands in Europe require active
management by humans or their livestock, butterflies also
depend on the continuation of these activities. The main driver
behind the decline of grassland butterflies is thought to be
changes in rural land use. In some regions, grassland habitats
have deteriorated due to agricultural intensification (figure 18)
while in other regions (such as more remote mountain areas)
the chief problem is from land abandonment. In both cases, the
situation for butterflies is the same, as their habitats become
less suitable for breeding. When land use is intensified, hostplants often disappear or the management becomes unsuitable
for larval survival. In the case of abandonment, the grassland
quickly becomes tall and rank, and is soon replaced by scrub
and eventually woodland
It is not the purpose of this short report to review the impact of European
agricultural and environmental policy. However, two instruments of the
European Union could be used to help halt the decline of Europe’s grassland
butterflies: the Habitats and Species Directive and more support for the
sustainable management of High Nature Value Farmland.
The Habitats (92/43/EEC) and Species (79/409/EEC)
Directive was established to conserve natural habitats and the wild
flora and fauna in the European Union. Since grasslands and their
fauna are an important part of this, the Natura-2000 network could
give a positive lead on the conservation of the butterfly fauna of
grasslands. Of the threatened species listed in the Annexes of the
Directive, three species were included as specialist species in the
European Grassland Butterfly Indicator. Two of them (Maculinea arion
and Maculinea nausithous; figure 11) show a steep decline, both in the
European Union and across Europe. The trend of Euphydryas aurinia is
stable. Although there are signs that directed conservation effort can
in some circumstances reverse a negative trend for these species (e.g.
Wynhoff, 2001), it is also clear that small patches supporting
DE VLINDERSTICHTING
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specialised species that are not part of a wider metapopulation are
very vulnerable to local extinctions. If such sites are isolated from
nearby grasslands supporting healthy butterfly populations, there is
little chance of recolonisation from surrounding or nearby patches.
This is often the case in an intensified or abandoned landscape. In a
country with intensive farming, such as the Netherlands, butterflies in
the wider countryside are almost wholly restricted to nature reserves.
Here we see a loss not only of the specialists, but also of formerly
common and widespread species. Thus, although the Natura 2000
network is vital to the survival of many species, management must
guard against losses due to intensification and abandonment, and this
instrument must be seen in the context of the wider landscape. It is
clear that, on its own, the Natura 2000 network will not be sufficient to
halt the loss of grassland butterflies. Additional measures are urgently
needed to encourage sympathetic grassland management across the
EU.
Baldock et al. (1993) and Beaufoy et al. (1994) described the general
characteristics of low-input farming systems (figure 19) in terms of
biodiversity and management practices and introduced the term HNV
farmland (High Nature Value farmland). Examples of high nature
value farmland areas are alpine meadows and pasture, steppic areas
in eastern and southern Europe and dehesas and montados in Spain
and Portugal. Such areas are vital for the survival of grassland
butterflies across Europe and their maintenance provides the best
long-term and sustainable solution. This will require the support of
small farmers and their traditional way of life over relatively large
areas, so they do not have to resort to intensification or abandonment
as their only options.
Conclusions
The report demonstrates that it is possible to build an indicator for
Grassland Butterflies, which gives the trend of butterflies characteristic
of European grasslands.
The indicator is based on national Butterfly Monitoring Schemes from
all over Europe, most of them active in the European Union.
Since 1990 the results show that the index of
grassland butterfly abundance has declined by
almost 60%, indicating a serious loss of grassland
biodiversity.
For specialist species the decline is more or less
continuous and needs to be halted urgently if
extinctions are to be prevented.
The decline of the more widespread species appears
to be levelling off somewhat since 1999, but this
may be an optimistic picture of what is happening in
the wider countryside, as farmland grasslands (as
distinct from those in Nature reserves) are
underrepresented in several of the monitoring
schemes (see table 2).
Figure 19: Traditionally farmed grasslands with many
gradients can harbour large numbers of butterflies.
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Chapter 6 / Agricultural policy recommendations from Butterfly
Conservation Europe

Butterfly Conservation Europe strongly supports the recommendations for EU
Common Agriculture Policy Reform put forward by Birdlife International (Birdlife
International, 2007; Box 1). If fully implemented soon these reforms would help
to halt the losses of butterfly biodiversity and if properly funded across the
European Union could help to reverse the adverse trends and support recovery.
Box 1: BirdLife International’s vision for the future of the EU
Common Agricultural Policy (Birdlife International, 2007), as
supported by Butterfly Conservation Europe:
1.

2.

3.

4.

5.

6.

Establish a sustainable land management and rural
development policy
Create a new sustainable land management and rural
policy for Europe, building on the current Rural
Development Regulation, but targeted at environmental
sustainability, with support for land management, which
delivers the social and environmental priorities of the
European Union.
Ensure that sufficient funding is dedicated to
securing public goods
The principle of public money for public goods should be
at the core of the CAP’s successor and of all future
spending on land management and rural development.
Funding should be adequate for it to meet its goals and
should be provided from the current direct subsidy pot.
Deliver good management of Europe’s protected
areas
The Natura 2000 network is designed to protect Europe’s
species and their habitats, and is the EU’s most farreaching effort to halt biodiversity decline yet. The future
CAP should play a key role in delivering good
management on Natura 2000 sites through targeted agrienvironment schemes and Natura 2000 payments.
Support High Nature Value farmland
Put in place adequate EU policies and funding for the
maintenance of High Nature Value farmland, the
continued management of which is necessary for the
survival of farmland butterflies and other biodiversity.
Ensure environmental schemes deliver their
objectives
Improve the quality of rural development and agrienvironment schemes so that they deliver their
environmental objectives.
Put policies in place to adapt to and mitigate
climate change
Create the policy framework to ensure that EU agriculture
reduces its own greenhouse gas emissions and
contributes to mitigation through sustainable bioenergy.
Adaptation measures that ensure the future delivery of
public goods, such as land management that helps wildlife
adapt to climate change, should also be supported.
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Given the importance of sustainable
management of grasslands and the need to
reconnect these across wider landscape areas
the most important and urgent issue for now,
for butterflies, is to improve radically the
support for extensive grazing of semi natural
grassland areas. This needs to be
complemented by full implementation of the
Habitats Directive, including sustainable
management of Natura 2000 sites across the
whole of the European Union. And this needs
to be underpinned by effective enforcement
of the legislation, provision of sufficient
funding and access to relevant expertise.
Finally, it is essential that butterfly monitoring
schemes are extended to all countries of the
European Union and are adequately
organised, coordinated and funded. Support
for monitoring across the rest of Europe will
also be vital, given the currently remaining
richness of butterfly populations and the
threats to them, in future Candidate
countries, as well as Turkey.
Halting and then reversing losses of our
wonderful butterfly fauna is a challenge
requiring vision, determination and action
right across Europe. Success will be a symbol
of the commitment of the European Union
and its citizens to a more sustainable future
and will ensure these charismatic species will
be there for both this and future generations
to enjoy.
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Annex I / Butterfly Monitoring Schemes in the indicator

Since the start of the first Butterfly Monitoring Scheme in the UK
in 1976 more and more countries have joined in. This annex
summarizes the most important features of the schemes used for
the European Grassland Butterfly Indicator.

Field methods
All schemes apply the method developed for the British Butterfly
Monitoring Scheme (Pollard & Yates, 1993). The counts are conducted
along fixed transects of about 1 kilometre, consisting of smaller sections,
each with a homogeneous habitat type, but the exact transect length
varies between countries. The fieldworkers record all butterflies 2.5
metres to their right, 2.5 metres to their left, 5 metres ahead of them and
5 metres above them (Van Swaay et al., 2002). Butterfly counts are
conducted between March-April to September-October. Visits are only
conducted when weather conditions meet specified criteria. The number
of visits varies from every week in e.g. the UK and the Netherlands to 3-5
visits annually in France (table 2).
Transect selection
To be able to draw proper inferences on the temporal population trends at
national or regional level, transects should best be selected in a random or
stratified random manner (Sutherland, 2006). Several recent schemes,
e.g. in Switzerland and France, have been designed in this manner (Henry
et al., 2005). If a scheme aims to monitor rare species, scheme
coordinators preferably locate transects in areas where rare species occur,
leading to an overrepresentation of special protected areas. In the older
schemes, such as in the UK and the Netherlands, but also in the recently
established scheme in Germany, transects were selected by free choice of
observers, which in some cases has led to the overrepresentation of
protected sites in natural areas and the undersampling of the wider
countryside and urban areas (Pollard & Yates, 1993); while in Germany
this effect was not that pronounced (Kühn et al., 2008). Obviously, in such
a case the trends detected may be only representative for the areas
sampled, while their extrapolation to national trends may produce biased
results. Such bias can however be minimized by post-stratification of
transects. This implies an a posteriori division of transects by e.g. habitat
type, protection status and region, where counts per transect are
weighted according to their stratum (Van Swaay et al., 2002).
Species set

The grassland indicator is based on seven widespread grassland species
(Ochlodes sylvanus, Anthocharis cardamines, Lycaena phlaeas,

Polyommatus icarus, Lasiommata megera, Coenonympha pamphilus and
Maniola jurtina) and ten grassland-specialists (Erynnis tages, Thymelicus
action, Spialia Sertorius, Cupido minimus, Maculinea arion, Maculinea
nausithous, Polyommatus bellargus, Polyommatus semiargus,
Polyommatus coridon and Euphydryas aurinia).
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Number of counts on a
transect per year

Counts by (v=volunteers,
p=professionals)

1991
2004

10
7-10

15-20
9

v
p

Finland
France

1999
2005

10-16
4-8

v
v

France - Doubs

20012004
2005
2001

50-60
87 in
2006
10

10-15

p

400
50

15-20
15-20

v
v

19892002

16

3

2004
1998
1994
2001
1990

15
1
60-70
100
430

1974
1976

60
750

Germany
Germany - Nordrhein
Westfalen
Germany – Pfalz
(Maculinea nausithous
only)
Jersey
Portugal
Spain - Catalunya
Switzerland - Aargau
The Netherlands

Ukraine - Transcarpathia
United Kingdom
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no
no

no
no

yes
yes

no
no

by coordinator
free
free

yes

no

yes
no

yes
yes

p

by coordinator

yes

no

15-25
3-5
30
4-7
15-20

v
v
v
p
v

free
free
free
grid
free

yes
no
yes
yes
yes

no
no
no
no
no

2
15-20

p
v

free
free

yes
?

no
yes

Method to choose sites

Nature reserves overrepresented*

Number of transects per
year 2006-2008

Belgium - Flanders
Estonia

Representative for
agricultural grasslands*

Starting year

Table 2: Characteristics of the Butterfly Monitoring Schemes used for the European Grassland Butterfly Indicator.
*: assessed by experts opinion. In case a monitoring scheme is not representative for agricultural grasslands and/or
nature reserves are overrepresented, it means that the resulting trends may be biased towards non-agricultural
areas (often nature reserves), where management is focussing on the conservation of biodiversity. Such a scheme
probably underestimates the (mostly negative) trend of butterflies in the wider countryside.

free
by coordinator
free
random
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Annex II / Method

We used the following procedure to compute the grassland indicator.
The national coordinators of monitoring scheme provided their
count data. More specific, we received yearly counts per site per
year in which the results of various visits were aggregated. We
used this to calculate national indices for each species for which
monitoring data were available. The indices were produced using
Poisson regression as implemented in the widely used program
TRIM (Pannekoek & Van Strien, 2005). In addition to indices,
TRIM calculates overall slopes for the entire time series available
or selected parts of the time series, such as from 1990 onwards.
The national indices were checked on reliability and magnitude of
confidence intervals. Indices were not used if the time series
were very short, based on few sites or observations only or if
standard errors of the overall slopes were extremely large
(>0.5).
To generate supra-national indices, the differences in national
population size of each species in each country were taken into
account. This weighting allows for the fact that different
countries hold different proportions of a species’ European
population (Gregory et al., 2005). But we applied area weighting
rather than population weighting as in Gregory et al. (2005),
because no national population estimates for butterflies are
available. This implies that we treated as weights the proportions
of each country (or part of the country) in the European
distribution of a species (based on Van Swaay and Warren 1999).
The missing year totals in particular countries with short time
series were estimated by TRIM in a way equivalent to imputing
missing counts for particular transects within countries (Gregory
et al., 2005).
In this updated indicator, we also took into account differences in
the number of visits and transect length between schemes. Three
different types of data were received from the national
coordinators; (i) the average yearly number across all visits per
site, (ii) the yearly sum of the number of individuals seen during
all visits as well as the associated number of visits for each site
and (iii) the yearly sum of the number of individuals seen during
all visits but without exact information on the number of visits
per site. The second data type was made equivalent to the first
data type by applying 1/number of visits for each site as weights
in the calculation of national indices. The third data type was
made equivalent by applying weights in the calculation of the
supranational indices. These latter weights were based on the
estimated average number of visits and the number of
generations covered. Differences in transect length were also
included in the weights in the calculation of supranational indices.
The weights to account for the different number of visits and
transect length were then combined with the area weights.
Species indices were combined in a grassland indicator by taking
the geometric mean of the supranational indices.

DE VLINDERSTICHTING

2008 | The European Butterfly Indicator for Grassland species 1990-2007

21

Few species had missing indices for some years at the
supranational level. These were estimated using a chain index
before calculating the indicator.
Results of supranational indices per species were checked on
consistency with national indices and results in Van Swaay & Van
Strien (2005). Supranational indicators were compared with
national indicators to test if the supranational indicators were
mainly based on the results of one or a few countries only. This
was not the case.
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