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Summary

e Thisreportpresentsthe fifthversion of e Therate of loss hasslowedinthe last5-10
the European Grassland Butterfly years and the priority now is to halt
Indicator, one of the EU biodiversity furtherlossesand supportrecovery.

indicators of the European Environment

Agency. e Suchaslowingindeclinesisgoodnewsif

it can be sustained and losses beginto be
e Theindicatorisbasedon national reversed.
Butterfly Monitoring Schemesin 22
countries across Europe, most of them
active inthe European Union.

e Thiscan only come about with greater
protection and more sustainable
management of semi-natural grassland.

e Fluctuationsin numbers between years
are typical features of butterfly
populations. The assessment of change is
therefore made on an analysis of the
underlyingtrend.

e Of the seventeen widely occurringand
characteristicgrassland speciesincluded
inthe indicator, ten have declinedin the
EU, three have remained stableand three
increased. Forone speciesthe trendis

e Theunderlyinganalysis of the indicator uncertain. The overall abundance of these
shows that since 1990, grassland butterfly grassland speciesislow and unacceptable
abundance has declined by 30%. losses are still occurringin many species.
120

Butterfly Conservation Europe / Statistics Netherlands
Pan-European Grassland Butterfly Indicator The Pan-European Butterfly

200 Indicator for Grassland
species 1990-2013.
g 80 The indicator is based on
g Butterfly Monitoring Schemes
5 60 in 22 European countries and
E seventeen characteristic
2 a0 grassland butterfly species.
20 Confidence limits
Index
Trend

1990 1995 2000 2005 2010 2015
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On a Pan-Europeanscale, nine species
have declined, threeremained stableand
threeincreased. Fortwo species the trend
isuncertain.

Itisvital to extendthe protectionand
sustainable management of remaining
semi natural grasslands across more of
Europe's farmed landscape. New
initiatives are alsoneeded to support
restoration and recovery of the ecological
quality of grasslands that have become
degraded.

Three Grassland Butterfly Indicator
species show some signs of recovery;
research to determine the causal factors
would help the design of effective
recovery plans.

The main driverbehind the decline of
grassland butterfliesisthe change in rural
land use: agricultural intensification where
thelandis relatively flatand easy to
cultivate; and abandonmentin mountains
and wetareas, mainlyin Easternand
Southern Europe.

Agricultural intensification leads to
uniform, almost sterile grasslands for
biodiversity. Fertilisation reduces plant
diversity (both host-plants and nectar
sources) and the cessation of haymaking
infavour of more profitable silage regimes
is particularly detrimental. Grassland
butterflies thus mainly survive in

traditionally farmed low input systems
(High Nature Value Farmland) as well as
nature reserves, and marginal land such as
road verges and amenity areas.

It should be noted that the biggestloss of
butterfliesinthe intensified grasslands of
Western Europe occurred before the
1990s and therefore don’tshow upinthe
indicator.

Abandonmentis caused by socio-
economicfactors. When farmingon low
productivity land brings only small
incomes, and there is little orno support
from the Common Agricultural Policy
(CAP), farmers give up theirenterprises
and the landis leftunmanaged. The grass
quickly becomestall and rankandis soon
replaced by scrub and woodland.

Reducingthe abandonment of grasslands
and greaterfinancial supportfor HNV
farming needsto be a key goal of EU
agriculture policy andreflected in the
implementation and further development
of the Common Agriculture policy.
Member States can choose to identify,
designate and protect "Environmentally
Sensitive Grasslands" underthe CAP 2013
reforms. This flexibility needs to be used
by all Member States, both inside and
outside Natura 2000 sites, to help prevent
furtherlosses of HNV grasslands and
supportrestoration.
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The EU Biodiversity Strategy and Reports
from EU Member States, under Article 17
of the Habitats Directive, recognise the
poor conservation status of grasslands
and of theircharacteristicbutterflies. The
actionssetout inthe EU Strategy need
urgentimplementation. Appropriate
managementisvital both within
grasslands designated as Natura 2000
areas and on HNV farmland outside these
areas. Bettersupport for the farmers who
manage these areasis needed.

Without such changes to agricultural
supportunderthe CAP, rural communities
whichdepend on low intensity farming
will continue to decline, cultural
landscapes will be lost and butterflies,
moths and other pollinators will
disappear.

Butterflies belongtothe few species
groups for which Europe-wide monitoring
is possible. Butterfly monitoring and the
building of indicators on aregular basis
should be supported by the EU and its
Member States.

The time contributed by volunteersin
collecting and reporting this dataamounts
to more than 170,000 hours in 2013,
which equatestoover€1.7 million at €80
aday. Thisisa considerablecontribution
fromindividualsto EU policy.

Butterflies offer the possibility to be used
as a structural headlineindicator, notonly
for grasslands, but alsoforotherhabitats
and help evaluate agriculture policy and
track other pressures such as climate
change.
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Chapter 1 / Introduction

The European Grassland Butterfly Indicator is one of the status indicators on

biodiversityin Europe. It is based on the population trends of seventeen

butterfly speciesin 22 countries. This report presents the fifth update of this

indicator now covering 24 years.

At the Convention on Biological Diversity
meetingin Nagoya (Japan) the StrategicPlan
for Biodiversity 2011-2020 was adopted. It
proposed five goalsand 20 so-called Aichi
biodiversity targets. Inline with thisplana
new EU biodiversity strategy was adopted by
the European Commission in May 2011. This
provided aframework forthe EU to meetits
own biodiversity objectives and its global
commitments as a party to the CBD. The
Headline Targetisto halt the loss of
biodiversity and the degradation of ecosystem
servicesinthe EU by 2020, and restore them
inso far as feasible, while steppingup the EU
contributionto averting global biodiversity
loss. UnderTarget 3A the EU is committed to
increasingthe contribution of agriculture to
biodiversity recovery. Europe now has five
years lefttointensify action to achieve this.

The strategy includes the development of a
coherentframework for monitoring, assessing
and reporting on progressinimplementing
actions. Such a frameworkisneededtolink
existing biodiversity dataand knowledge
systems with the strategy and to streamline
EU and global monitoring, reportingand
review obligations.

Some of the EU biodiversity indicators provide
specificmeasurements and trends on genetic,
speciesand ecosystem/landscape diversity,
but many have a more indirectlink to

BUTTERFLY CONSERVATION EUROPE & DE VUINDERSTICHTING 2015 | The European Butterfly Indicator for Grassland species 1990-2013

biodiversity. Very few were established
specifically to assess biodiversity. The status
indicators on species only coverbirds and
butterflies, recently expanded with bats (Van
derMeij et al., 2014), since these are the only
taxa/species groups for which harmonized
European monitoring dataare available (EEA,
2012).

For the Grassland Butterfly Indicator the
trends of seventeen widespread and
characteristicgrassland butterflieswere
assessedin 22 countriesin Europe and the
European Union. This report gives an overview
of the results and presents the indicator.

| ‘Cyaniris semiargus is one of the indicator 4
< species of the European Grassland Butterﬂ‘y
Indicator.



Chapter 2 / Building the European Grassland Butterfly Indicator

The European Grassland Butterfly Indicator shows the population

trend for seventeen typical grassland butterflies. This chapter gives a

brief overview of the methods.

Countries

Butterfly monitoring enjoys a growing popularity
in Europe. Map 1 shows the current Butterfly
Monitoring Schemes (BMS). Although Butterfly
Monitoring Schemes are presentinagrowing
number of countriesand new ones are being
initiated in many places, long time-series are
only available foralimited number of countries.
For this new indicator datawere used from 22
countries: Armenia, Andorra, Belgium, Estonia,
Finland, France, Germany, Ireland, Jersey,
Lithuania, Luxembourg, Norway, Portugal,
Romania, Russia (Bryansk region), Slovenia,
Spain, Sweden, Switzerland, The Netherlands,
Ukraine (Transcarpathia) and the United
Kingdom. Although thereis adatasetavailable

The Marsh Fritillary (Euphydryas aurinia) is a specialist
species of wet and calcareous grasslands.

from Madeira, none of the grassland butterfly
indicatorspecies occuronthisisland.

In thisreport we update the European Grassland
Butterfly Indicator, first published by Van Swaay
& Van Strienin 2005. The updated indicatornot
only has alongertime-series, with dataup to the
2013 field seasons now included, but also the
method of calculatingthe indicatorhas been
improved and enhanced. Furthermore new
countries have been added.

The method closely follows the one forthe bird
indicators (Gregory et al., 2005) and bat
indicators (Van der Meij et al., 2014).




Map 1: Countries contributing their data to the European Grassland Butterfly Indicator.

Andorra: since 2004

Armenia: since 2003

Belgium (Flanders): since 1991

Estonia: since 2004

Finland: since 1999

France: since 2005

Germany: since 2005 (Nordrhein-Westfalen since
2001, Pfalz-region for P. nausithous since 1989)
Ireland: since 2007

Jersey: since 2004

Lithuania: since 2009

Luxembourg: since 2010

Norway: since 2009

Portugal: 1998-2006

Romania: since 2013

Russia - Bryansk area: since 2009

Slovenia: since 2007

Spain: since 2009 (Basque Country since 2010;
Catalonia since 1994)

Sweden: since 2010

Switzerland: since 2003 (Aargau since 1998)
The Netherlands: since 1990

Ukraine (Transcarpathia): since 1990
United Kingdom: since 1976

Not on the map: Madeira since 2012 (however none of the grassland indicator species occur there)

In 2013 butterflies were counted on more than 3700 transects.

BUTTERFLY CONSERVATION EUROPE & DE VUINDERSTICHTING 2015 | The European Butterfly Indicator for Grassland species 1990-2013

10



Fieldwork

The Butterfly Indicatoris based onthe fieldwork
of thousands of trained professional and
volunteerrecorders, counting butterflies on
more than 3700 transects scattered widely
across Europe (see map 1). These counts are
made understandardised conditions. National
coordinators collectthe dataand performthe
first quality control. More details can be foundin
annex|.

The time contributed by volunteersin collecting
and reporting this dataamountsto more than
170,000 hoursin2013, which equatestoover
€1.7 million at €80 a day. Thisis a considerable

contribution fromindividualsto EU policy.
4

ié
/)

: &/ A ,
Butterflies are recorded. along transects./Most of these
counts are done by volunteers, who ére vital to the
Butterfly Monitoring Schemes'and to{produce the

Ay \

indicator. /)

Grassland butterflies

The same selection of grassland butterflies has
beenusedasin the previousversions of this
indicator. European butterfly experts selected
species they considered to be characteristic of
European grassland and which occurredin a
large part of Europe, covered by the majority of
the Butterfly Monitoring Schemes and having
grasslands as their main habitat (Van Swaay et
al., 2006). The speciesare listed in figure 1.

The Common Blue (Polyommatus icarus) is a
typical butterfly of semi-natural grasslands.
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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 acteon, Spialia sertorius, Cupido minimus, Phengaris arion,
Phengaris nausithous, Polyommatus bellargus, Cyaniris semiargus, Polyommatus coridon and
Euphydryas aurinia

Figure 1: Seventeen butterflies were used to build the European Grassland Butterfly Indicator,
comprising seven widespread and ten specialist species.

Population trend

National population trends from the Butterfly balance, then we would expect theirmean to
Monitoring Schemes (map 1), calculated by the remain stable. If more species declinethan
program TRIM (Pannekoek & Van Strien, 2003) increase, the mean should go down and vice
are combined to form supra-national species versa. Thus, theindex meanis considereda
trends (chapter3). These trends perbutterfly measure of biodiversity change.

species are then combinedintoanindicator:a
More details onthe method can be foundinthe

report of the previousindicator (Van Swaay etal,
2012) andin annexIl. Although the Butterfly
Monitoring Schemes are very similar, there are
differencesin choice of location, number of
counts, etc. These are summarisedinannex|.

unified measure of biodiversity following the
birdindicators as described by Gregory et al.
(2005), by averagingindices of species rather
than abundancesinorderto give each speciesan
equal weightinthe resultingindicators. When
positive and negative changes of indicesare in
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Chapter 3 / Species trends

The European Grassland Butterfly Indicator is built from European species trends. In

this chapter, we give an overview of the trends of grassland butterfliesin Europe and

the EU.

First, we calculate the trendin each country and
for each species separately. Figure 2shows four
of the national trends forthe Wall Brown
(Lasiommata megera). The European trendis
calculated forthis species by weighted
combiningall the national trends (figure 2). The
results show that this butterfly declined,
especiallyinthe early 1990s, and was more or
lessstable ona low level afterthat. Inthe EU,
tenspeciesshow adecline and three are stable.

Three species show anincrease and forone
speciesthe trendisuncertain (table 1). This
means that overall grassland species are still
declining, albeit at a slowerrate than before.

The challenge now isto halt the losses and start

the recovery. In Europe nine speciesare
decliningand three are stable. Three species
show an increase and the trend for the
remaining two speciesis uncertain (table 2).

120
= Armenia
100 =—=Netherlands
. Sweden
= United Kingdom
= 80
&
g AN
Z 60
£
3 40
T
= \
20
0
1990 1995 2000 2005 2010 2015
250
Figure 2: National and Pan-European trends
for the Wall Brown (Lasiommata megera). 200 Confidence limit
The upper graph shows the trend for four g Pan European Index
selected Butterfly Monitoring Schemes. Note Tj B
that the starting year (see also map 1) for §
each scheme is different. All indices are set to 7
100 for the first year of a scheme. "-i— 100
The lower graph shows the European trend, 2
. A . [=
resulting from the four Butterfly Monitoring ~ 50
Schemes in the upper graph plus fourteen
other countries.
0
1990 1995 2000 2005 2010 2015
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Table 1: Supra-national EU trends of the 17 butterfly species of the European Grassland
Butterfly Indicator. For the trend classification see annex Il.
N2000. gpecies listed on the annexes of the Habitats Directive

Trend in EU

Species

Trend classification

Decline: 10 species

Phengaris arion V2000
Lasiommata megera
Euphydryas auriniag N2090
Thymelicus acteon
Erynnis tages

Lycaena phlaeas
Ochlodes sylvanus
Coenonympha pamphilus
Polyommatus icarus
Maniola jurtina

moderate decline
moderate decline
moderate decline
moderate decline
moderate decline
moderate decline
moderate decline
moderate decline
moderate decline
moderate decline

Stable: 3 species

Polyommatus bellargus
Cyaniris semiargus
Cupido minimus

stable
stable
stable

Increase: 3 species

Anthocharis cardamines
Polyommatus coridon
Spialia sertorius

moderate increase
moderate increase
moderate increase

Uncertain: 1 species

Phengaris nausithous V2000

uncertain

Wheninterpretingthe speciestrendsitis
importantto realise that:

The coverage of the species’ populations and
thusthe representativeness of the data may
be lowerat the beginning of the time series
(seealsomap 1). As more countriesjoinin
later, the indicesimprove inaccuracy each
year.

Large yearto year fluctuationsoralow
number of transects, can cause large
standard errors, leading to uncertain EU or
Pan-European trends.

In almost half of the EU countries thereisno
Butterfly Monitoring Schemeyet. The trends
shown only representthe countriesin map
1. However, because they are basedona
wide range of countries, including the larger
onesas France, Germany and the United
Kingdom, we believethat they are
reasonably representative of the EU as a
whole.

Apart fromthe EU countries the Pan-
Europeantrendisdetermined by
Switzerland, the western part of Ukraine, the
Bryansk area in Western Russia, Armenia
and Norway. For many speciesthese non-EU

countriesinthe analysis representonlya
minor part (sometimes less than 10%) of the
distribution as compared tothe EU
countries.

This means that the Pan-Europeantrendsin
thisreportare dominated by the trendin the
EU. Most of Russia, Ukraine, the Balkans and
the Mediterranean are still not covered.

It should also be noted that Article 17
Reports from EU Member States, in
accordance with the EU Habitats Directive,
show that the three butterfly species
monitored forthe Grassland butterfly Index
that are listed in the Habitats Directive
Annexesare in Unfavourable-inadequate or
Unfavourable-bad conditionin most
biogeographical regions. Grassland habitats
on which many European butterfliesand
otherinsectsdependarealsoin
Unfavourable—inadequate or-bad condition.
This corroborates the concern thatthe
overall state of butterfliesand their
grassland habitatsis poorand determined
actionto halt furtherlossesand support
recovery is needed across the European
farmed landscape.
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Table 2: Supra-national European trends of the 17 butterfly species of the European Grassland

Butterfly Indicator. For the trend classification see annex II.
N2000. species listed on the annexes of the Habitats Directive

Pan-European trend

Species

Trend classification

Decline: 9 species

Phengaris arion N2000
Lasiommata megera
Euphydryas aurinia V2000
Thymelicus acteon
Lycaena phlaeas
Ochlodes sylvanus
Coenonympha pamphilus
Polyommatus icarus
Maniola jurtina

moderate decline
moderate decline
moderate decline
moderate decline
moderate decline
moderate decline
moderate decline
moderate decline
moderate decline

Stable: 3 species

Erynnis tages
Cyaniris semiargus
Polyommatus bellargus

stable
stable
stable

Increase: 3 species

Anthocharis cardamines
Polyommatus coridon
Spialia sertorius

moderate increase
moderate increase
moderate increase

Uncertain: 2 species

Cupido minimus
Phengaris nausithous V2000

uncertain
uncertain

The Small Copper (Lycaena phlaeas) is
declining both in the EU and in Europe.

Figure 3 shows some examples of Pan-

European butterfly trends:

e The Chalkhill Blue (Polyommatus .
coridon), aspeciesincreasingatwell-

managed calcareous grassland sites.

e The Marsh Fritillary (Euphydryas aurinia)
shows a significant decline, in spite of
large year-to-yearfluctuations.
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This butterflyis mainly found on wet

grasslands and on calcareous grasslands.
The Small Blue (Cupido minimus) is one
of Europe’s smallest butterflies. It shows
strong fluctuations making the trend
uncertain.
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Figure 3: Pan-European population-trends of three butterflies in Europe.
The graphs present indices of abundance per year, where 1990 is set to 100.
Top: The Chalkhill Blue (Polyommatus coridon) shows a significant increase.

Middle: The Marsh Fritillary (Euphydryas aurinia)is declining, although there are large year-to-year fluctuations.
Bottom: Large fluctuations make the trend of the Small Blue (Cupido minimus) uncertain.
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Chapter 4 / The indicator

The European Grassland Butterfly Indicator has been updated for the EU and Europe.

In this chapter both indicators are presented.

Figure 4a shows the European Grassland
Butterfly Indicatorjustforthe countriesinthe
EU. The indicatoris based on geometricmean of
the supra-national species trends (asin the bird
indicators, Gregory et al. 2005) as presentedin
chapter3. Aswell as the yearly index-values of
the indicator, a flexible trend with confidence
intervalsis presented (seeannexll). The
confidence limits of the indicatorare based on
the confidence limits from the separate species
indices.

The indicatorshows a significant rate of decline
of 30%, most of which occurredinthe period
1990-2005. The rate of decline seemsto have
slowed inthe last 5-10 years compared with the
previous period. As can be seeninthe bar graph

(figure 4b) several species are still declining
while afew appearto have stabilised and three
are showing some improvementalbeitfroma
very low base.

So far, 1990-1992 representthe bestyearsfor
butterfliesin the indicator, with 2008 and 2012
as the years with the lowest population-indices.

Wheninterpretingthesegraphsitshould be
remembered that alarge decline of butterfliesin
NW Europe (countries all alreadyinthe EU fora
long time) happened before 1990, so abundance
was already ata low level atthe baseline.
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The indicators are based on the countries in map 1in the EU and characteristic grassland butterfly species in figure 1.
a) The dashed line connects the annualindex values of the indicator, the solid line shows the trend. The shaded
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Figure 4: The Grassland Butterfly Indicator for the EU.
areas represent the 95% confidence limits surrounding the trend.

b) Comparison of the long-term trends of species in the indicator (since 1990) and the last ten years.




Figure 5a shows the Pan-European Grassland
Butterfly Indicator. The indicatoris based onthe
supra-national speciestrends as presentedin
chapter3, butwith five additional countries
participating. Next to the index-values of the
indicator, aflexible trend with confidence
intervalsis presented. The indicatoralsoshowsa
significant decline of 30%, mainly occurringin
the period 1990-2005. The rate of decline seems
to have slowedinthelast5-10 years, butlosses
are still occurring.

The bar graph (figure 5b) shows that in the last
tenyears fewerspecies are declining compared
to theirtrend since 1990, and more species are
stable. Howeverthe trend forthe last ten years

isalso uncertainforfive species due tolarge
yearly fluctuations.

Although many species have awide distribution
outside the EU, the area represented by the
BMS'’s outside the EU is still relatively smallas
comparedto the onesinside the EU. For this
reason the Pan-Europeanindicatorstrongly
resemblesthe EUindicator (figure 4). It would be
of greatvalue forthe Pan-Europeanindicatorif
butterfly monitoring could be started on more
placesin Eastern Europe, the Mediterranean and
the Balkans. A major goal of Butterfly
Conservation Europe (BCE) isto help new
schemes developinthese and othercountries.
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Figure 5: The pan-European Grassland Butterfly Indicator.

The indicators are based on the countries in map 1 and characteristic grassland butterfly species in figure 1.

a) The dashed line connects the index values of the indicator, the solid line shows the trend. The shaded areas
represent the 95% confidence limits surrounding the trend.

b) Comparison of the long-term trends of species in the indicator (since 1990) and the last ten years.
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Chapter 5 / Implications

The European Grassland Butterfly Indicator shows that butterfly numbers on

grasslands have decreased by 30%. What does this mean for Europe’s biodiversity?

The European Grassland Butterfly Indicators
shows a clear negative trend up to 2005 (figures
4 and 5). In the last few years the decline seems
to have slowed and stabilised somewhat. This
stabilisation was also visible inthe previous
version of the indicator (Van Swaay et al., 2012),
but the extrayears of monitoring have made this
more clear.

Most of the species show amarked decline since
1990 (tables1and2). Howeverinthe lastfew
yearsincreasesforsome species have masked
the declines of others. Furtherstudies to identify
the factors contributingtoimprovements would
be useful to help design future recovery plans.

When distinguishing the specialistand
widespread species (figure 1) two different
trends can be seen (figure 6; EU only):

e Especiallyinthe beginning of the 1990s the
widespread species declined severely, but
remained more or less stable since then.

o Duringthe 1990s the specialists remained
fairly stable, since 2000 they show strong
fluctuations.

Thomas (2005) argued that butterflies are good
indicators of insects (but see Musters etal.,
2013), which comprise the most speciesrich
group of animalsin Europe. The trendin
grassland butterfliesisthusanindicatorforthe
health of grassland ecosystems and their
componentbiodiversity. As such, butterflies are
complementary to birds asindicators (Thomas,
1994). Insects play a crucial role in pollination
servicesand the health of the ecosystemson
which they dependisimportant for Europe’s
future economicand social wellbeing.
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Figure 6: The Grassland Butterfly Indicators in the
EU for specialist and widespread species.

The specialist and widespread species as described in
figure 1 can be used to separate the indicator into
these two groups of species.

2015

BUTTERFLY CONSERVATION EUROPE & DE VUINDERSTICHTING 2015 | The European Butterfly Indicator for Grassland species 1990-2013

19




Chapter 6 / Intensification and abandonment

Grassland butterflies have undergone an overall decrease in numbers. Their
abundance declined by 30% since 1990. Although the precise causes for the decline
are differentforeach species and country, the two main drivers are agricultural

intensification and abandonment of grasslands.

Large parts of Europe are used foragricultural
purposes, and grasslands are a majorland-cover
type withinthese areas. For centuries,
grasslands have formed animportant part of the
Europeanlandscape. Sustainably managed semi-
natural grassland harbours a high biodiversity,
especially of plants, butterflies and many other
insectgroups (Collins & Beaufoy, 2012).

Grasslands are the main habitat for many
European butterflies. Out of 436 butterfly
speciesin Europe for which information on
habitattype is available, 382 (88%) occur on
grasslandsin at least one countryin Europe, and
for more than half of the species (280 species,
57%) grasslandis their main habitat.

Grasslands are the home for many European
butterflies (Swallowtail, Papilio machaon).
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Intensification

Until a few decades ago, semi-natural grasslands remainingagricultural landis virtually sterile
with a wide variety of flowers and butterfly with almost no butterflies. Insuchsituations,
food-plants were widespread and common all butterflies can survive only onroad verges, in
overthe continent. Since the 1950s grassland remaining nature reserves and urban areas. Even
management has undergone huge changes. In then butterflies are not safe, as wind-drifted
Western Europe, farming has intensified rapidly insecticides killmany larvae inroad verges next
and overthe last fifty years semi-natural to sprayed fields (Groenendijk et al., 2002).
grasslands have become greatly reducedin area. Furthermore nitrogen deposition fertilises

In some countries they are more or less confined nutrient-poor meadows. This speeds up

to nature reserves or protected areas. In Eastern succession and leads to the paradox of micro-
and Southern Europe semi-natural grasslands climaticcoolingin combination with climate
remained a part of the farming system until warming (WallisDeVries & Van Swaay, 2006).

more recently. However, inthe last few decades,
these are alsobeinglostandthere has beena
clearshifttowards intensification, especially on
relatively flatand nutrientrich areas.

As a consequence the biggest loss of butterflies
inthe intensified grasslands of Western Europe
occurred before the 1990s and therefore don’t
show up in the indicator. As a result butterfly

Intensification comprises a wide range of populationsinthese areasare already ata low
activities, including the conversion of level and are vulnerableto furtherlosses of
unimproved grasslands to arable crops, heavy sustainably managed grassland and habitat
use of fertilisers, drainage, the use of pesticides fragmentation. As the Western European
(Brittain etal., 2010) including neonicotinoids, Butterfly Monitoring Schemes dominate the
enlargement of fields, and the use of heavy indicatorinthe 1990's andthe firstyears of the
machines. Inits most extreme form the 215 century, intensification is likely to be the

maindriverforthe indicatortrendinthat period.

On intensively farmed grasslands there are no suitable
breeding habitats for butterflies.
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Abandonment

In most of Europe, grasslands are not the climax
vegetation. Without any form of management,
they would gradually change into scrub and
forest. This meansthatgrasslands 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 anideal
environment forthese butterflies (Doveretal.,
2010).

In recentdecades large areas of grassland have
been abandoned, especially in areas that are too
wet, steep, rocky or otherwise unsuitablefor
intensivefarming. Furthermore, many villagesin
the European countryside have become
abandonedforsocial reasons, often leading to
young people movingtocitiesand onlyold
people remaining. Following abandonment,
some butterfly species flourish fora few years
because of the lack of management, but
thereafterscrubandtreesinvade andthe
grassland disappears, includingits rich floraand
butterfly fauna. Eventually, the vegetation
reverts to scrubland and forest, eliminating
grassland butterflies.

Additional threats

In addition to these two main drivers, there are
otherthreatsto grassland butterfliesin Europe,
including fragmentation and climate change. The
intensification and abandonment of grassland
leadstothe fragmentation andisolation of the
remaining patches (VanStrien etal., 2011). This
not only reduces the chances of survival of local
populations but also makes it more difficult for
butterfliesto recolonise if they becomelocally
extinct.

Climate change isalso expectedto have a
serious effect on the distribution and population
sizes of grassland butterfliesin the future as
grasslands face extreme weather events such as
droughts or fire, orchange theircomposition. In
montane habitats, astemperaturesrise,
sensitive butterfly species may not be able to
move to higheraltitudes as there may be no
furtherlandto colonise orno suitable grassland
habitats there. Flatareas could be even more
affected by climate change, as butterflies have
to move largerdistancesto follow the shift of
theirclimaticniche. Thiscould be a problemif
no suitable habitat network exists with allows
dispersal.

Abandoned grassland still can harbor butterflies for a few

years, however these disappear as shrubs come in (as here in
Northern Greece).




The recent slowing of the rate of lossand
possible stabilisation of the indicators (figures 4
and 5) should be treated with great care. In
general, climate warming favours cold-blooded
animals like butterflies, which could mask for the
effects of intensification. Furthermore in the
mostintensely used parts of Western Europe,
butterfly numbers outside nature reserves have
come to an absolute minimum, meaningitis
unlikely forthe indicatorto further drop. In
nature-reserves,including Natura 2000 areas, a

lot of efforts have been made to restore nature
and improve the quality. Itis unclearif the
stabilisation of the indicatorinrecentyears can
be attributed to this.

Future updates of the indicator will make clear
how the grassland butterflies willdevelopin
future. Itis importantto keepinvestingin
Butterfly Monitoring Schemes to make this
possible, as well asinresearch toreveal the
underlying mechanisms.
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Chapter 7 / Reversing the trend

The European Butterfly Indicator for Grassland species shows a clear decline, and the

main drivers behind this are identified: intensification and abandonment. This

chapter describes what can be done to reverse this trend.

As the majority of grasslands in Europe require
active management by humans or sustainable
grazing by livestock, butterflies also depend on
the continuation of these activities. The main
driverbehind the decline of grassland butterflies
isthoughtto be changesinrural land use. In
some regions, grassland habitats have
deteriorated due to agricultural intensification,
while in otherregions (such as more remote
mountain areas) the main problemisland
abandonment. In both cases, the situation for
butterfliesisthe same, astheirhabitats become
lesssuitable for breeding. When land use is
intensified, host-plants often disappearorthe
management becomes unsuitable forlarval
survival. Inthe case of abandonment, the
grassland quickly becomes tall and rank, andis
soon replaced by scrub and eventually woodland
(Collins & Beaufoy, 2012).

Natura 2000 network

In the intensively farmed parts of the European
Union, the Natura 2000 network, as part of the
Habitats (92/43/EEC) and Bird (79/409/EEC)
Directive, is one of the mostimportanttoolsto
preventfurtherloss of grassland biodiversity.
The network should give a positive lead with the
conservation of the butterfly fauna of
grasslands. Of the species listed inthe Annexes
of the Habitats Directive, three species were
included as specialist speciesin the European
Grassland Butterfly Indicator. One of them
(Phengaris nausithous, formerly Maculinea

nausithous) shows adecline, bothinthe
European Union and across Europe. Phengaris
(Maculinea) arion is decliningin Europe, butthe
trendisuncertaininthe EU. For Euphydryas
auriniaitisuncertainin Europe and decliningin
the EU. Although there are signs that directed
conservation effort canin some circumstances
reverse anegative trend forthese species (e.g.
Wynhoff, 2001; Thomaset al., 2009), it isalso
clearthat small patches supporting specialised
speciesthatare not part of a wider
metapopulation are very vulnerable to local
extinctions. If such sites are isolated from nearby
grasslands supporting healthy butterfly
populations, thereis little chance of
recolonisation from surrounding or nearby
patches. Thisis oftenthe case inan intensified
or abandoned landscape. Although the Natura
2000 networkis vital to the survival of many
species, management must guard againstlosses
due to intensification and abandonment, and
thisinstrument must be seeninthe context of
the widerlandscape.

Itisalso vital that management measures within
protected areas take the specificneeds of
butterfliesinto account (Van Swaay et al., 2012).
Large-scale management, forexample targeted
at birds or vegetation types without
accommodatingthe needs of butterflies or other
insects, might not benefit their populations and
insome cases may actually harm them (e.g.
large-scale, uniform management).
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High Nature Value Farmland

Baldock et al. (1993) and Beaufoy et al. (1994)
described the general characteristics of low-
input farming systems in terms of biodiversity
and management practices and introduced the
term High Nature Value (HNV) Farmland. A first
overview of the distribution of HNV farmland in

Europe has been produced by Paracchini et al.
(2008). Examples of HNV farmland areas are
alpine meadows and pastures, steppicareasin
Eastern and Southern Europe and dehesas and
montadosin Spain and Portugal. Such areas are
vital forthe survival of grassland butterflies
across Europe and their maintenance provides
the bestlong-term and sustainable solution. This
will require the support of small farmers and
theirtraditional way of life overrelatively large
areas, so they do nothave to resort to
intensification orabandonmentastheironly
options.

The EU Biodiversity Strategy recognises the poor
conservation status of grasslands and of their
characteristicbutterflies. The actions set outin
this EU Strategy need urgentimplementation.
Appropriate management (through sustainable
grazing or mowing) is vital both within
grasslands designated as Natura 2000 areas and
on High Nature Value Farmland outside these
areas.

Thiswill only be possibleifthereisaredirection
of some Common Agriculture Policy fundinginto
a new scheme to supportsuch sustainable
managementand livelihoodsin HNV areas. Such
reformwould have to address the socio-
economicfactors leading to abandonmentand
would address social as well as biodiversity
problems. Reducing the abandonment of active
meadow managementand more financial
supportfor HNV farming thus needs to be a key
goal of EU agriculture policy and reflectedin
future reform of the CAP. A full discussion of the
issues and case studies can be foundin
Opperman et al. (2012). Concernsthat the
CAP2013 reforms do not ensure agriculture will
make an increasing contribution to biodiversity
recovery are highlightedin Pe’eretal. (2014).

Without these changestothe CAP, rural
communities which depend on low intensity
farming will continue to decline, cultural
landscapes will be lost and butterflies and other
pollinators will disappear. Butterflies belong to
the few species groups for which Europeanwide
monitoringis possible. Therefore butterfly
monitoring and the building of indicatorsona
regularbasis should be supported by the EU and
its Member States.
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Improving Knowledge

BCE has published guidance and specificadvice
for effective management of grassland for
butterflies (the Dos and Don’ts’,Van Swaay et
al., 2012). It would be good if EU and Member

The Meadow Brown (Maniola jurtina) is one of the most
widespread grassland butterflies.

Other measures

In some regions of North-western Europe, where
intensification is the maindriver, grassland
butterflies are now almost restricted torail or
road verges, rocky or wet places, urban areas
and nature reserves. Forthe common and
widespread species verges can be animportant
habitat, certainly if the management of these
areas consist of traditional mowingand hay
making.

Althoughthe management of nature reservesis
mostly targeted atachieving a high biodiversity,
butterflies still suffer from fragmentation of
habitat. When a species disappearsfroma
locality, evenif thisis by natural causes, the site
often cannot be recolonised, asthe nearest
populationistoo faraway. There are many
examples of suchisolated grassland habitats
where species have disappeared one by one,
leaving animpoverished fauna.

Itisclear that, on its own, the Natura 2000
network will not be sufficient to halt the loss of
grassland butterflies. Additional measures are

State Farm Advisory Services could adoptand
disseminatethis advice to help farmersimprove
effectiveness of grassland management.

needed urgently to encourage butterfly friendly
grassland management across the EU.
Abandonmentis mostly caused by socio-
economicfactors, leadingtofarmersgivingup
marginal livestock farming and young people
movingto cities and otherurbanised areas.
Oftenonlyolderpeopleremaininthe villages,
and one by one grasslands become abandoned.
In othercases the landscape does notallow for
intensivefarming, and as farmersfeel they
cannot make a properliving, theyleavethe area,
abandoningthe grasslands. The conservation of
grassland butterflies thus requires the creation
of a viable European countryside where people
can obtain sustainable livelihoods from grassland
farming. To stop abandonment, we need to give
farmers with High Nature Value Farmland much
better supportand give young farmersinthese
areas a future, while atthe same time respecting
long established farmingtraditions, as
prescribed by the geography and landscape (see
e.g.the case study forRomania: Loos et al.,
2014).
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Chapter 8 / Developing butterfly monitoring and improving indicator

production across Europe

Butterflies are among the few species groups where large-scale, continent-wide

monitoringis feasible. We urge the European countries, the EU and its institutes to

stimulate butterfly monitoring and secure butterfly indicators.

In this fifth version of the European Grassland
Butterfly Indicator, new countries have joinedin
and thusthe geographical scope of the indicator
isimprovingrapidly, especially inthe EU (see
map 1). This makes butterflies, after birds, the
firstgroup for which Europeantrends can be
established and used forthe evaluation of
changesin biodiversity. The bird and butterfly
indicators are now usedin the indicator
‘abundance and diversity of groups of species’
(European Environment Agency, 2012). Thisisin
fact one of the few ‘direct’ core biodiversity
indicators, as most of the othersrepresent
pressureson biodiversityorsocial responsesto
biodiversity loss (Levrel et al., 2010).

Butterflies appeal both to the general publicand
decision-makers (Kiihn et al., 2008). They are
alsofairly easy to recognize and therefore data
on butterflies have been collected for many
years and by thousands of voluntary observers.
The method for monitoring butterfliesis well
described, extensively tested and scientifically
sound (Pollard 1977; Pollard & Yates, 1993; Van
Swaay et al., 2008). As a result, butterflies are
the onlyinvertebrate taxon forwhichitis
currently possible to estimate populationtrends
amongterrestrial insects (de Heer et al. 2005;
Thomas, 2005).

Althoughthe national and regional Butterfly
Monitoring Schemes are often well foundedin
the national administration and monitoring

results are used for many purposes, thisis
certainly not the case for all countries, including
many EU memberstates. The basis for butterfly
monitoringin countries like Lithuaniaand
Sloveniadepends completely on voluntary work
withoutfinancial or personnel support by the
governments. In most othercountriesin Eastern
and Southern Europe there is no standardised
butterfly monitoring atall despite their richness
in butterflies. Information on how to establish a
Butterfly Monitoring Schemeis now available
(VanSwaayet al., 2012) and it isurgentthat
schemes are established in these countries,
supported by national and regional
governments.

Togetherwiththe Spanish BC Europe partner
ZERYNTHIA and the Andalusian butterfly
conservation NGO Plebejus, BC Europe has been
able to extend butterfly monitoringin Spain also
outside Catalonia. The inclusion of BMS from
Basque country, Norway and Armeniaincreases
the representativeness of the indicatorsin the
EU and throughout Europe. However additions
in Eastern Europe, the Balkans and the
Mediterranean would be welcome and will
furtherimprove the indicator.
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Thisindicator shows thatthere are huge changes
in butterfly diversity on European grasslands. It
istherefore crucial that butterflies are
incorporatedinto EU policy and monitored
through changes with this indicator. The
indicatorgivesadeeperinsightinthe wellbeing
of notonly butterflies, but also otherinsectsand
small animals.

Giventhe evidence of declines, we urge decision
makers to act swiftly tointegrate biodiversity
concernsinto sectoral policies and invest more
in habitat protection, restoration and recreation,
where feasible. If existingtrendsin land
management continue, there will inevitably be
furtherdeclinesin butterflies, which in time will
be catastrophicfor the whole food chain that
dependsoninvertebrates. EUHeads of
Government recently committed themselves to
avoiding such consequences and the time to act
isnow.

Although thisisalready the fifth version of the
Grassland Butterfly Indicator, the indictoris still
producedinthe same ad-hocway as the first
onein 2005. The construction of indicatorsin
thisway, leaves noroomfor the long-term
investments needed to ensure continuityand
furtherimprovementsinindicatorquality.
However, in every updated version of the
European grassland butterfly indicator, new
countriesjoininand more ‘old’ data become
available. The enlargement of the number of
transects and countries, as well as better
knowledge, greatly improves the quality of the
indicator. The same process has happened for
the bird indicators. However, the system of ad-
hocindicators, which has been followed sofar, is
not a solid basis to produce such important

indicators. The authors urge the EU to ensure
properand structural fundingto furtherdevelop
the indicators and their quality, thus ensuringa
robust product which can be used for multiple
purposes. Adding butterflyindicatorsto the
monitoring and indicator programs of the EU
would also add the important group of insects to

the structural indicators of biodiversity.
Additional researchis needed toreveal the
details of the drivers behind the reported
changes.
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Chapter 9 / Conclusions

e Thisreportgivesan update of an indicatorfor Grassland Butterflies, which gives the trend of a
selection of butterflies characteristic of European grasslands.

e Theindicatorisbased on national Butterfly Monitoring Schemes from across Europe, most of
them members of the European Union (see map 1).

e Theresults show that the index of grassland butterfly abundance has declined by 30% since 1990,
indicatingadramaticloss of grassland biodiversity. Since some of the monitoring schemes are
biased towards natural and species-rich areas, this trendis probably an underestimate.

e Theindicatorseemstoindicate thatthe rate of decline has slowedinthe last5-10 years.
However, ten of the seventeen characteristicgrassland speciesincluded in the indicator have
declinedinthe EU, while three have remained stable, three increased, and one speciesthe trend
isuncertain. The priority now is to halt furtherlosses and supportrecovery.

e In North-western Europe intensification of farmingis the mostimportant threatto grassland
butterflies. Protecting remaining semi natural grasslandsintheseareas and reversing
fragmentationis essentialto halt furtherlosses.

e In many parts of the rest of Europe, abandonmentisthe key factorinthe decline of grassland
butterflies. Onlyif youngfarmers seeafuture fortheirfamilies, while at the same time respecting
long established farming traditions, can grassland butterflies be saved. Redirection of CAP funding
to supportsustainable farming of HNV areasis vital.

e The completion of the Natura 2000 network across Europe is an important way to help these
butterflies. In addition restoration orrecreation of mosaics of habitats ata landscape scale, both
inside and outside Natura 2000 areas, are needed.

e EU MemberStates can now designate and protect ‘Environmentally Sensitive Grassland” under
CAP 2013. Much more use needs to be made of thisinstrument.

e BCE has published guidance and specificadvice for effective management of grassland for
butterflies (the ‘Dos and Don’ts’,Van Swaay etal., 2012). It would be good if EU and Member
State Farm Advisory Services could adopt and disseminate this advice to help farmersimprove
effectiveness of grassland management.

e The European Grassland Butterfly Indicator should become one of the headline indicators for
biodiversity in Europe. It should also be used as a measure of the success of agriculture policies.
Core funding of this and other butterfly indicators can guarantee the development of more robust
indicesand theirextension to other habitats. This would assist with the validation and reform of a
range of sectoral policies and help achieve the goal set by European Heads of Government to halt
biodiversity losses and by 2020 restore, in so far as feasible, biodiversity and ecosystems.
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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 joinedin. 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 countsare
conducted alongfixedtransects of 0.5to 3
kilometres, consisting of smallersections, but
the exacttransect lengthvariesamong
countries. The fieldworkers record all
butterflies 2.5 metresto theirright, 2.5
metrestotheirleft, 5 metresahead of them
and 5 metres above them (Van Swaay etal.,
2012). Butterfly counts are conducted
between March-April to September-October,
dependingonthe region. Visits are only
conducted when weather conditions meet
specified criteria. The number of visits varies
fromeveryweekine.g.the UK and the
Netherlandsto 3-5visitsannuallyin France
(table 3).

Transect selection

To be able todraw properinferencesonthe
temporal populationtrends at national or
regional level, transects should best be
selectedinagrid, random or stratified random
manner (Sutherland, 2006). Several recent
schemes, e.g. in Switzerland and France, have
beendesignedinthis manner(Henry etal.,
2005). If a scheme aimsto monitorrare
species, scheme coordinators preferably
locate transectsin areas where rare species
occur, leadingto an overrepresentation of
special protected areas. Inthe olderschemes,

such as inthe UK and the Netherlands, but
alsoin the recently established schemein
Germany, transects were selected by free
choice of observers, which in some cases has
led to the overrepresentation of protected
sitesin natural areas and the undersampling
of the wider countryside and urban areas
(Pollard & Yates, 1993), though thisis notthe
case inall countries (e.g. Germany, Kiihn et
al., 2008). Obviously, in such a case the trends
detected may be only representativeforthe
areas sampled, while their extrapolation to
national trends may produce biased results.
Such bias can however be minimized by post-
stratification of transects. Thisimpliesana
posteriori division of transects by e.g. habitat
type, protection status and region, where
counts per transect are weighted accordingto
theirstratum (Van Swaay et al., 2002).

Species set

The grasslandindicatoris 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 acteon, Spialia
sertorius, Cupido minimus, Phengaris arion,
Phengaris nausithous, Polyommatus bellargus,
Cyaniris semiargus, Polyommatus coridon and
Euphydryas aurinia). See also figure 1.
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Table 3: Characteristics of the Butterfly Monitoring Schemes used for the European Grassland Butterfly
Indicator.

Armenia 2003 w 0.4 1 37-47 1-4 p f yes yes
Andorra 2004 w 13 3 7 20-30 v f yes yes
Belgium - Flanders 1991 r 0.8 3 10 15-20 % f no no
Estonia 2004 w 1.8 2.5 11 7 p c no no
Finland 1999 w 3 65-67 ca 11 v~80%. p ~20% @ fforv yes no
France 2005 w 2 611-723 4.4 (1-15) v halfr, yes no
half f
Germany 2005 w 0.5 3 400 15-20 v f yes yes
Germany - Nordrhein 2001 r 1 3 100 15-20 v f no yes
Westfalen
Germany — Pfalz 1989 r 0.5 1 50-87 1 p c yes no
(Phengaris nausithous
only)
Ireland 2007 w 15 7 123-140 14.6 f yes no
Jersey 2004 w 1 2 24-31 18-20 c yes no
Lithuania 2009 w 1.3 3 14 6-9 v f no no
Luxembourg 2010 w 0.34 2.5 30 8.2 (3-11) | v~10%. p ~90% r yes no
Norway 2009 r 1 1 16-52 3 v -100% g yes no
Portugal 1998- w 1 2 0 3-5 v f no no
2006
Portugal - Madeira 2012 r 1 15 8 15-20 v-70% p-30% c no yes
Romania 2013 r 0.2-1.0 4 8-20 3-5 v-60%. p-40% c yes no
Russia - Bryansk area 2009 r 1.2 3 14-54 1-9 v ~90%. p ~10% f yes no
Slovenia 2007 w 13 7 9-14 6.25 - 7.53 v c yes no
Spain - Basque Country 2010 r 1.7 2 25 10 v 70%. p 30% f yes yes
Spain - Catalonia 1994 r 1 3 60-70 30 % f yes no
Spain (excl. Catalonia 2014 w 1.5 3 100 10-30 v ~50%. p ~50% f yes yes
and Basque Country)
Sweden 2010 w 0.65 3 289 4 v ~90%. p ~10% f yes no
Switzerland 2003 w 2x25 1 90-95 7 (4alpine p g yes no
region)
Switzerland - Aargau 1998 r 2 X 1.5 101-107 10 p (civil service) g yes no
0.250
The Netherlands 1990 w 0.7 5 450 17 (15-20) v f yes no
Ukraine — Carpathians 1990 r 1-3 1 196 5 (2-10) % f yes yes
and adjacent parts
United Kingdom 1973 w 2.7 5 819-977 19 \Y f yes yes
(1976)

*: 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.
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Annex Il / Method

We used the following procedureto compute
the grasslandindicator.

The national coordinators of monitoring
scheme provided their count data. More
specific, we received yearly counts per site
peryearin which the results of various
visits were aggregated. We used thisto
calculate national indices for each species

for which monitoring data were available.
The indices were produced using Poisson
regressionasimplementedinthe widely
used program TRIM (Pannekoek & Van
Strien, 2005). In addition toindices, TRIM
calculates overall slopes forthe entire
time series available orselected 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 onfew sites
or observationsonly orif standard errors
of the overall slopes were extremely large
(>0.5).

Supra-national indices were generated by

combiningthe time-totalsin TRIM. To
generate these supra-national indices, the
differencesin national population size of
each speciesin each country were taken
intoaccount. Thisweightingallows forthe
fact that different countries hold different
proportions of a species’ European
population (Gregory etal., 2005). But we
applied areaweighting ratherthan
population weightingasin Gregory et al.
(2005), because no national population
estimates for butterflies are available. This
implies that we treated the proportions of
each country (or part of the country) in

the Europeandistribution of aspecies
(based onVan Swaay & Warren, 1999 and
adapted accordingto Van Swaay et al.,
2010) as weights. The missing yeartotals
in particular countries with shorttime
series were estimated by TRIMin a way
equivalenttoimputing missing counts for
particulartransects within countries
(Gregory et al., 2005).

In this updatedindicator, we also took
intoaccount differencesinthe number of
visitsand transectlength between
schemes. Three different types of data
were received fromthe national
coordinators; (i) the average yearly
numberacross all visits persite, (ii) the
yearly sum of the numberof individuals
seenduringall visits as well as the
associated number of visits foreach site
and (iii) the yearly sum of the number of
individuals seen duringall visits but
without exactinformation onthe number
of visits persite. The second datatype was
made equivalenttothe first data type by
applying 1/number of visits for each site
as weightsinthe calculation of national
indices. The third datatype was made
equivalent by applying weightsinthe
calculation of the supranationalindices.
These latter weights were based on the
estimated average number of visitsand
the number of generations covered.
Differencesintransectlengths werealso
includedinthe weightsinthe calculation
of supranational indices. The weights to
account forthe different number of visits
and transectlength were then combined
withthe area weights.
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Speciesindiceswere combinedina
grasslandindicator by takingthe
geometricmean of the supranational
indices.

The confidence intervals of underlying
speciesare takenintoaccountin the
confidence interval of the indicator.
Therefore, the error propagationis better
and the indicatorcan also be tested. The
trend classification of the indicator
correspondsto that of the individual
species.

Few species had missingindices forsome
years at the supranational level. These
were estimated usingachainindex before
calculating the indicator.

Results of supranational indices per
species were checked on consistency with
national indicesandresultsin Van Swaay
et al. (2010). Supranational indicators
were compared with national indicators to
testif the supranational indicators were
mainly based onthe resultsof oneora
few countries only. This was not the case.
For the EU the trendis very similartothe
oneinthe previousreport (Van Swaay et
al., 2012). For Pan-Europe the declineis
smaller, mainly because the weight of the
BMS in Ukraine has beenlowered. Inthe
original indicator of 2005 this scheme was
regarded as representative forthe whole
of Ukraine (whichisalarge country), now
it representsonly the very western point
of this country. This gives this BMS, where
many speciesare indecline, considerable
lowerweight.

Trend classification: the multiplicative
overall slope estimate (trend value) in
TRIM (Pannekoek & Van Strien, 2003) is
used to classify the trend (table 1and 2):

o Decline:significant decline where the
upperlimit of the confidence interval
<1.00. Amoderateincrease ordecline
means a significant change of less
than 5% peryear since 1990, in a
steepincrease ordecline thisis more
than 5%.

o Stable:nosignificantincreaseor
decline, anditis certainthat the
trends are lessthan 5% peryear.

o Uncertain: no significantincrease or
decline, lower limit of confidence
interval <0.95 or upperlimit>1.05.

Potential biases

Although the Butterfly Monitoring Schemes
are very similar, there are differencesin
choice of location, number of counts,
corrections for unstratified sampling, etc.
These are summarisedinannex|. These
changes can potentially lead to biases. Itis
alsoimportantto note that in countries where
the choice of the location forthe transectis
free (table 2), thereisan oversamplingin
species-rich sites, nature reserves orregions
with a higherbutterfly recorderdensity. The
trend of butterflies within nature reserves
may be expectedto be betterthaninthe
wider countryside, since the management of
these reservesfocuses onreachingahigh
biodiversity and positive population trends.
This suggests that the grasslandindicatoris
probably a conservative measure of the real
trend across the European landscape. There is
arisk thatthe decline inthe population size of
butterfliesisactually more severe than the
indicatorshows. We hope to be able totest
thisinfuture.
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Annex III / Improving the indicator and building other butterfly

indicators

This report presents the fifth version of the European Grassland Butterfly

Indicator. In this section we indicate important ways to furtherimprove the

quality of the indicator and possibilities for new indicators.

Like the previous versions, this Grassland

Butterfly Indicator was produced on an ad-hoc

basis. Although this generates a useful
indicator, there are many procedures that

could be improved if more structural funding
would become available. Many of these would

lead to the same improvements as the bird
indicators have undergone. Theyinclude:

e A full andstandardized quality control.

Although all controls have now been made
on an ad-hocbasis, thisisrelatively time-

consumingand offers the chance that

controls are forgotten or misinterpreted.
We would prefertobuild asolid database,

inwhich all possible controls and
assessment could be standardized and
performed on demand. These controls

should alsoinclude checks forall existing
combinations of species and countryand a
comparison with species trends per
country of earlierassessments. However
thisinvolvesalong-terminvestment.

As describedinannex|l, nationaldataare
weighted to build supra-national trend.
Besides acorrection forthe part of the
European distribution, corrections are
performed forthe average length of a
transect (if transectsina country are much

longerthanin others, the numbers have to
be downweighted), the number of counts
(if much more counts are made inone
country, the numbers have to be
downweighted) and the number of
generations —if the species has more than
one generation peryear—(if the numbers
of twoor three generations are added,
they have to be downweighted to compare
themwith a country where only the data
of one generation are given). It would be
good to standardize the inputas much as
possible andto performthe weighting as
much as possible perspecies (now often
percountry). Thiscan be builtintoa
database as a long-term investment.

If the data needed to build the indicator
were collected from the national co-
ordinators in a more standardized way
everyyear(sonot onan ad-hoc basis), the
preparation of new indicators could be
much more flexible. There is already good
evidence that butterflies are very suitable
to produce a European Butterfly Climate
Change Indicator (Van Swaay et al., 2008).
It would also be possible to produce
valuable indicators of other habitats,
includingawoodland, heathland and
wetlandindicator.
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