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The Butterfly Monitoring Scheme (BMS) 

2. They are very 

popular among the 

general public 

 

 

 

 

 

3. They are easy to 

monitor 

1. They respond very fast to 

environmental change 

      



The Butterfly Monitoring Scheme (BMS) 

 Weekly counts of adult butterflies along a fixed transect under 

favourable weather conditions 

 Albeit simple, the method provides robust measures of population 

levels and how they change over time 



Butterfly monitoring and species richness in Europe 

Source: Van Swaay et al. 2010. European Red List of 

Butterflies. 



The Catalan BMS 
 
-Oldest monitoring 
programme in the 
Mediterranean based on 
volunteers 
 

- 154 transects up to 
2017 
 
 

- ca. 55.000 km sampled 
 

- ca. 40.000 h 
accumulated (4.5 years) 
 

-150 people collaborating 
 

-ca. 2.500.000 butterflies 
 

-186 species recorded 
 

- High diversity of 
climates and habitats  

 



About 2 km in length 

Divided into sections 
coincident with different 
habitats 

Habitats characterized by their 
plant communities (CORINE 
classification) 

 The cover of plant 
communities is recorded for 
each active transect every 6 
years at the section level  

Impacts are recorded during 
counts following a standard 
European classification  

The transects 



Habitat preferences 

Stefanescu et al., 2011. J. Insect Conserv. 



Annual indices and population trends 

Annual counts of Pyronia tithonus at one 

montane site, 2012. 

- Up to now, Annual Indices at 

individual sites have been calculated  

using the linear interpolation method 

(i.e. missing counts are estimated from 

the counts recorded at either side of 

the missing observations) 

- Starting in 2017, Annual Indices will 

be calculated using the GAM regional 

methodology (Schmucki et al. 2015), 

that extracts a yearly flight period curve 

from multiple sites with a similar climate, 

that is then used to predict missing 

counts at local sites 



Annual indices and population trends 

- Population trends at the regional level are calculated using 

TRIM, with a reference value of 1 for the first year of the CBMS 

(1994)  
 

- In 2016, regional indices were calculated for 105 species with 

data from 15-107 sites 



Are there general trends in the last two decades? 

 

- In a first assessment using 

data from the CBMS for the 

period 1994-2008, 37 out of 

78 species showed 

significant trends, with 75% 

of declines compared with 

only 25% of increases 

 

-Trends were significantly 

more negative for habitat 

specialists than for habitat 

generalists 

 

y = -0.0585x + 0.0588

R
2
 = 0.1773

-0,5

-0,4

-0,3

-0,2

-0,1

0

0,1

0,2

0,3

0 0,5 1 1,5 2 2,5 3 3,5 4

Index of habitat specialization (IHS)

P
o

p
u
la

ti
o

n
 t
re

n
d

0            0.5           1            1.5            2           2.5           3           3.5           4

0.3

0.2

0.1

-0.1

-0.2

-0.3

-0.4

-0.5

Stefanescu et al., 2011. J. Insect 

Conserv., 15: 83-93 

Butterfly declines according to the 

European Grassland Butterfly Indicator 

(Van Swaay et al. 2015) 

 

 

-Are general butterfly declines 

restricted to Central Europe, where 

land intensification is so extreme? 



Are there general trends in the last two decades? 

-Habitat specialists are suffering more than habitat generalists 

 

- Multivoltine species are doing worst, and the climate (and the 

increasing effect of summer drought) may be one of the reasons 

-General declines have 

been further confirmed in 

a more recent analysis, 

using a Bayesian 

approach allowing for 

imperfect detection. Out of 

66 species analysed, 46 

(70%) showed significant 

declines, and only 15 

(23%) positive increases  

 
Melero et al. 2016. Biol. 

Conserv. 201: 336-342 



Are there general trends in the last two decades? 

-Ranking of good/bad butterfly years based on data of 66 common species. 

Calculations following the method by Greatorex-Davies & Roy (2001). 

 

- 8 of the 10 worst yr are concentrated in the last 10 yr (out of 23 yr). The 

worst 4 yr are concentrated in the last 5 yr. 



Land abandonment and population declines 

Suggitt et al., 2012. Biol. Lett. 8:590-593 

Herrando et al., 2016. Environ. Conserv. 43: 69-78 
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Habitat preferences (PCA axis I scores)
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Stefanescu et al., 2009. Insect Conserv. Div., 2: 261-269. 

1997 

2003 



The impact of climate change on southern-edge 
populations 

Stefanescu et al. 2011.  

Ecography, 34: 353-363 

-Climate has a huge influence on butterfly communities in the 

Mediterranean, with a very strong negative relationship between 

species richness and aridity 
 

- This leads to peaks of diversity at mid elevations in mountain areas 
 

- It can be predicted that strong decreases in diversity will occur as a 

result of climate change in the future 



The impact of climate change on southern-edge 
populations 

Mills et al. 2017. Global Ecol. Biogeogr. 



The impact of climate change on southern-edge 
populations 



The impact of climate change on southern-edge 
populations 

Group Country Slope SE DF F P

Birds

Catalonia 0.002822 0.002591 1167 1.19 0.27

Czech rep. 0.00327 0.0006134 629 28.4 0.0001

France 0.003649 0.0006752 4723 29 0.0001

Netherlands 0.001193 0.0002447 12669 24 0.0001

Sweden 0.012471 0.0009884 3183 159.18 0.0001

UK 0.003174 0.0002887 29334 120.9 0.0001

Butterflies

Catalonia -0.000943 0.005579 352 0.029 0.86

Finland 0.009504 0.002601 340 13.35 0.0001

Netherlands 0.009086 0.0007059 4756 165.7 0.0001

UK 0.00275 0.0007545 12669 13.3 0.0003

a

b

Butterflies
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Devictor et al. 2012. Nature Climate 

Change, 2: 121-124.  

-Population trends are related to the 

climatic niche of the species: those 

species living in the more arid 

environments are doing worst than those 

from more humid habitats 

 

-Herrando, Stefanescu et al., in prep. 



Thanks for your 

attention! 

Catalan Butterfly 

Monitoring Scheme: 
 

www.catalanbms.org 



The CBMS as a data provider for autoecological studies 



The CBMS as a data provider for autoecological studies 



Spring migration of Vanessa cardui in the Mediterranean in 

relation to African winds 

Stefanescu et al. 2007. J. Anim. 

Ecol. 76: 888-898 



BMS data combined with radar data: improving our  

understanding of PL wind-assisted migration 

Stefanescu et al. 2013. Ecography, 36: 474-486. 


