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64%

eBMS database and Butterfly counts Wide coverage 
across European 
landscapes

Growing
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eBMS database and Grassland Butterfly Indicator
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Widespread species
1) Ochlodes sylvanus
2) Anthocharis cardamines
3) Lasiommata megera
4) Coenonympha pamphilus
5) Maniola jurtina
6) Lycaena phlaeas
7) Polyommatus icarus

Specialist species
8) Spialia Sertorius
9) Cupido minimus
10) Phengaris arion
11) Cyaniris semiargus
12) Polyommatus coridon
13) Euphydryas aurinia
14) Erynnis tages
15) Thymelicus acteon
16) Phengaris nausithous
17) Polyommatus bellargus
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Grassland Butterfly Indicator
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Widespread species
1) Ochlodes sylvanus
2) Anthocharis cardamines
3) Lasiommata megera
4) Coenonympha pamphilus
5) Maniola jurtina
6) Lycaena phlaeas
7) Polyommatus icarus

Specialist species
8) Spialia Sertorius
9) Cupido minimus
10) Phengaris arion
11) Cyaniris semiargus
12) Polyommatus coridon
13) Euphydryas aurinia
14) Erynnis tages
15) Thymelicus acteon
16) Phengaris nausithous
17) Polyommatus bellargus

Aim: Inform about the change 
in the abundance of this group 
of 17 species in a given space 
over a given period.

Data: Count of individuals observed
in given locations recorded at multiple
time in the year and monitored over 
several years.

Model: integrated the information
contained in the counts and the context
when and where the individual have been 
observed/monitored. 

 Improve population trend estimates 
 Reduce biases
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Anthocharis cardamines
(Orange Tip)

Site Date Total Individual

FR.23 03/05/2025 4

FR.23 10/05/2025 Na - missing

FR.23 17/05/2025 6

FR.23 24/05/2025 Na - missing

FR.23 31/05/2025 Na - missing

FR.23 07/06/2025 0

… … …

FR.23 25/07/2025 0

Counting butterflies – informing local population
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Site Date Total Individual

FR.5 05/05/2025 1

FR.5 12/05/2025 3

FR.5 19/05/2025 Na - missing

FR.5 22/05/2025 5

FR.5 30/05/2025 Na - missing

FR.5 08/06/2025 0

… … …

FR.5 18/07/2025 0

Anthocharis cardamines
(Orange Tip)

Counting butterflies – informing local population
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Anthocharis 
cardamines
(Orange Tip)

Site Date Total Individual observed

FR.5 05/05/2022 2

FR.5 12/05/2022 3

FR.5 19/05/2022 Na - missing

FR.5 22/05/2022 5

FR.5 30/05/2022 Na - missing

FR.5 08/06/2022 0

… … …

FR.5 18/07/2022 0

FR.5 TOTAL 10 observations

Site Date Total Individual

FR.23 03/05/2022 4

FR.23 10/05/2022 Na - missing

FR.23 17/05/2022 6

FR.23 24/05/2022 Na - missing

FR.23 31/05/2022 Na - missing

FR.23 07/06/2022 0

… … …

FR.23 25/07/2022 0

FR.23 TOTAL 10 observations

Species phenology
April May June July August

Counting butterflies
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Site Date Total Individual observed

FR.5 05/05/2022 2

FR.5 12/05/2022 3

FR.5 19/05/2022 Na - missing

FR.5 22/05/2022 5

FR.5 30/05/2022 Na - missing

FR.5 08/06/2022 0

… … …

FR.5 18/07/2022 0

FR.5 TOTAL 10 observations

Species phenology (flight curve)

April May June July August

Count vary 
with season

Counting butterflies

Anthocharis 
cardamines
(Orange Tip) 10
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Raw counts reported vary 
in time (season)



Species phenology (flight curve)

April May June July August

When and 
how often
counts are 
missing
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Counting butterflies

Anthocharis 
cardamines
(Orange Tip)

Site Date Total Individual observed

FR.5 05/05/2022 2

FR.5 12/05/2022 3

FR.5 19/05/2022 Na - missing

FR.5 22/05/2022 5

FR.5 30/05/2022 Na - missing

FR.5 08/06/2022 0

… … …

FR.5 18/07/2022 0

FR.5 TOTAL 10 observations
9

Raw counts reported vary 
in time (season)



Site Date Total Individual

FR.23 03/05/2022 4

FR.23 10/05/2022 Na - missing

FR.23 17/05/2022 6

FR.23 24/05/2022 Na - missing

FR.23 31/05/2022 Na - missing

FR.23 07/06/2022 0

… … …

FR.23 25/07/2022 0

FR.23 TOTAL 10 observations Species phenology (flight curve)

April May June July August

When and 
how often
counts are 
missing
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Raw counts reported vary 
in time (season)

Counting butterflies

Anthocharis 
cardamines
(Orange Tip)
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Integrate raw count and
species regional 
flight curves

Calculate site abundance indices
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https://sdi.eea.europa.eu/catalogue/srv/eng/catalog.search
#/metadata/6ef007ab-1fcd-4c4f-bc96-14e8afbcb688

Calculate site abundance indices (EEA climate regions)

https://sdi.eea.europa.eu/catalogue/srv/eng/catalog.search#/metadata/6ef007ab-1fcd-4c4f-bc96-14e8afbcb688
https://sdi.eea.europa.eu/catalogue/srv/eng/catalog.search#/metadata/6ef007ab-1fcd-4c4f-bc96-14e8afbcb688


Building strength 
across
15 different 
assemblages
of Butterfly 
Monitoring 
Schemes (BMS)

1)

2)

3)

4)

5)

6)

7)

Calculate site abundance indices (EEA climate regions)
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Site Date Annual 
Site Index

Grassland
Ind. sp

FR.23 2019 30 Sp 1

FR.23 2020 23 Sp 1

FR.23 2021 21 Sp 1

FR.23 2022 18 Sp 1

FR.5 2019 5 Sp 1

FR.5 2020 11 Sp 1

FR.5 2021 13 Sp 1

FR.5 2022 15 Sp 1

DE.10 2019 38 Sp 1

DE.10 2019 40 Sp 1

… … … …

Standardised site indices for 
17 grassland species

Raw counts reported for 17 grassland species

Calculate site abundance indices (EEA climate regions)

Phenology (flight curve)
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Site Date Annual 
Site Index

FR.23 2019 30

FR.23 2020 23

FR.23 2021 21

FR.23 2022 18

FR.5 2019 5

FR.5 2020 11

FR.5 2021 13

FR.5 2022 15

DE.10 2019 38

DE.10 2019 40

… … …

Standardised site indices
for 17 grassland species

Calculate site abundance indices (EEA climate regions)
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Site Date Annual 
Site Index

FR.23 2019 30

FR.23 2020 23

FR.23 2021 21

FR.23 2022 18

FR.5 2019 5

FR.5 2020 11

FR.5 2021 13

FR.5 2022 15

FR…. 2019 …

FR… 2020 …

… … …

Annual 
Collated Index

(FRANCE)

Site Date Annual 
Site Index

Grassland
Ind. species

FRA 2019 43 Sp 1

FRA 2020 35 Sp 1

FRA 2021 22 Sp 1

FRA 2022 23 Sp 1

FRA 2019 50 Sp 2

FRA 2020 45 Sp 2

FRA 2021 43 Sp 2

FRA 2022 46 Sp 2

FRA 2019 … Sp 3

FRA 2020 … Sp 3

… … … …

The expected density of butterflies 
observed over a given year

 corrected for missing counts
 variation transect length

Standardised site indices 
for 17 grassland species

Standardised national indices
for 17 grassland species

Calculate collated abundance indices
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Site Date Annual 
Site 

Index

Grassland
Indicator
Species

FRA 2019 43 Sp 1

FRA 2020 35 Sp 1

FRA 2021 22 Sp 1

FRA 2022 23 Sp 1

FRA 2019 50 Sp 2

FRA 2020 45 Sp 2

FRA 2021 43 Sp 2

FRA 2022 46 Sp 2

FRA 2019 … Sp 3

FRA 2020 … Sp 3

… … … …

Standardised national indices

Rescaled indices

sp1

Calculate trends from collated abundance indices
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Year Sp1 Sp 2 Sp 3 … Sp17

1990 100 100 100 … 100

1991 98 98 98 … 96

1992 96 97 93 … 93

1993 94 96 89 … 85

…. … … … … …

2000 85 80 65 … 70

2001 83 80 63 … 69

…. … … … … …

2019 93 75 45 … 58

2020 92 75 44 … 57

2021 … … … … …

Standardised national indices 
for 17 species

GBI

100

97.5

94.7

90.9
…

74.5

73.3
…

65.3

64.5
…

Geometric 
Mean across 
17 species

Rescaled indices

GBI

sp1

Calculate multispecies trends (GBI)
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eBMS Counts  (Europe)
Site Indices and Weighting
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Year Sp1 Sp 1 Sp 1 … Sp1

1990 100 100 100 … 100

1991 98 98 98 … 96

1992 96 97 93 … 93

1993 94 96 89 … 85

…. … … … … …

2000 85 80 65 … 70

2001 83 80 63 … 69

…. … … … … …

2019 93 75 45 … 58

2020 92 75 44 … 57

2021 … … … … …

Sp1 (EU) 

100

97.5

94.7

90.9
…

74.5

73.3
…

65.3

64.5
…

Geometric Mean across Countries (BMS)

Year Sp1 Sp 2 Sp 3 … Sp17

1990 100 100 100 … 100

1991 98 98 98 … 96

1992 96 97 93 … 93

1993 94 96 89 … 85

…. … … … … …

2000 85 80 65 … 70

2001 83 80 63 … 69

…. … … … … …

2019 93 75 45 … 58

2020 92 75 44 … 57

2021 … … … … …

GBI

100

97.5

94.7

90.9
…

74.5

73.3
…

65.3

64.5
…

Geometric Mean across17 species

Calculate multispecies trends across countries (GBI)
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Lysandra Beliargus 
(Adonis Blue)

Photo credit: www.eurobutterflies.com

A small portion of the 
distribution range 

  Fully sampled

Weighting country/region contribution based on 
species range (relative area covered)

IUCN Red List 
species range

21



Lycaena phlaeas 
(Small copper)

Photo credit: Bob Eade

A large portion of the 
distribution range 

 Partially sampled

Weighting country/region contribution based on 
species range (relative area covered)
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Challenges of calculating trends across countries for 
rare species
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Photo credit: 1) Brian Arnol, 2) Iain Leach, 3) Pete Withers

3) Phengaris arion
            Large Blue

1) Anthocharis cardamines
           Orange Tip

2) Erynnis tages 
         Dingy Skipper
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