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Grassland Butterfly Index (GBI)
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• EMBRACE project

• 24 months (Dec. 2024 to Dec. 2026)
• Streamline GBI calculation – 2021-2025 (EU-27)
• Support National BMS in EU Member States
• Build capacity for GBI calculation 

(eBMS network, monitoring, statistical tools, technical advises)



• National BMS data
 National expert and volunteer network

• ButterflyCount app
 Systematic data recording
 National and regional species list

• eBMS online data systems
 Verification and validation tool

• eBMS centralised database
 Systematic quality check
 Taxonomy harmonisation
 Date harmonisation
 Spatial harmonisation
 Consistency in data type
 Unique ID and standardised coding
 Traceability to original data source
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Grassland Butterfly Index (GBI) – data quanty & quality
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Growing
EU-27

Europe
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Grassland Butterfly Index (GBI) – 17 indicator species

retoschm@ceh.ac.uk

1 2 3

4 5

76

8 9 10

11 12 13

14 15

16 17

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 Index (GBI)  - tools
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Grassland Butterfly Index (GBI) – method/tutorial
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Grassland Butterfly Index (GBI) – in a nutshell
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Estimate flight curve 
(bioclimatic region)*

Gather butterfly count data 
(17 species)

Estimate annual abundance 
indices (site level)

Estimate collated indices 
(National/Regional level)

Estimate collated indices 
(National/BMS level)

Estimate collated indices 
(National/BMS level)

Collated indices 
( species – multiple BMS)

Multi-species index 
(MSI)

Multi-species index 
(MSI)

1)

2)

3)

4)

5)

4.1)

4.2)
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1)

2)

3)

4)
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GAM

GLM

Geometric mean
weighted

GLM
weighted

Bootstrap

Geometric mean



Grassland Butterfly Index (GBI) – Flgith curve (GAM)
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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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Grassland Butterfly Index (GBI) – Collated index 
(multiple BMS)
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For each species => AREA_WEIGHT := (area_km2 / sum(area_km2))]  

Collated index is weighted by the 
proportion of total area covered by each 
BMS

 Convex hull over the monitoring site 
(transect).

 One collated index estimated across all 
BMS, using the collated index calculated 
at the BMS level.
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Estimate  trend 
and confidence intervals

Multi-species index 
(MSI)
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Grassland Butterfly Index (GBI) – in a nutshell
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Estimate  trend 
and confidence intervals

Multi-species index 
(MSI)

Linear Model (95%CI)  
Quantile 2.5-97.5 bootstraps



24

Grassland Butterfly Index (GBI) – Online material
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For rare species, the number of
site should be reduced
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This function will be augmented with a « glm predict method »
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Grassland Butterfly Index (GBI) – Online material

retoschm@ceh.ac.uk

Latest update/verification: 30 March 2025

Further material for Grassland Indicator?

Integration of wrapper function is rbms package? 

Other training material or online workshop?
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