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1. [bookmark: _Toc1732522]About the UK Butterfly Monitoring Scheme
The UK Butterfly Monitoring Scheme is organized and funded by Butterfly Conservation, the UK Centre for Ecology & Hydrology, the British Trust for Ornithology, and the Joint Nature Conservation Committee.  The UKBMS is indebted to all volunteers who contribute data to the scheme.
In the UK Butterfly Monitoring Scheme (UKBMS), annual data on the population status of butterflies is derived from a wide-scale program of site-based monitoring. The sampling framework comprises: (1) butterfly transects in sites selected by recorders, monitored weekly up to 26 times per year (Pollard walks1); (2) butterfly transects from a stratified-random selection of 1km square, monitored 2-3 times per year; (3) targeted surveys using other methods targeted at specific species. The resulting UKBMS dataset is an important resource for understanding changes in insect populations and answering policy questions relating to status and trends in biodiversity. The scheme has monitored changes in the abundance of butterflies throughout the United Kingdom since 1976, and currently has over 2500 actively recorded sites each year.  Data from all sampling methods are analysed together. An overview of the different components is given below, but for further details please visit the UKBMS website: http://www.ukbms.org/.
1. Standard butterfly transects (traditional transects/Pollard walks1):  A fixed-route line transect is established at a site chosen by the recorder, and all butterflies are recorded along the route on a regular basis.  Transects are typically 2-4 km long, taking between 45 minutes and two hours to walk, and are divided into sections corresponding to different habitat or management units. The number of all species of butterfly are recorded in a fixed width band (typically 5m wide) along the transect each week from the beginning of April until the end of September yielding, ideally, 26 counts per year. Surveys take place under specified weather conditions suitable for butterfly activity. Almost 2000 such sites are currently sampled each year.
2. Wider Countryside Butterfly Survey (WCBS): The same transect methodology is used as for Pollard walks, including recording of all butterfly species along the transect. The WCBS comprises stratified-random sample locations (1km squares), with the transect route being set as two parallel 1-km long transects subdivided into 10 sections. Only 2-3 visits are required compared to the 26 for standard transects, with a minimum of 2 visits in July/August but with spring visits also encouraged. The WCBS was established in 2009 survey to better sample common habitats such as farmland. The WCBS currently samples around 800 squares per year.
3. Targeted surveys: These comprise ‘Single-species transects’ and surveys using alternative methods. Single-species transects follow the same transect methodology described above but only record specific species, and only on a few weeks throughout the main flight period of that focal species.  Alternative methods also focus on single species, but do not use the transect methodology. ‘Timed counts’ involve recording the abundance of adults of a particular species over a set period of time and within a set area during suitable weather conditions.  Egg and larval web counts involve recording the number of eggs or larval webs of a species (e.g. Marsh Fritillary) from a given area of suitable habitat.
1Pollard, E. & Yates, T.J. (1993). Monitoring Butterflies for Ecology and Conservation. Chapman and Hall, London.
2. [bookmark: _Toc1732523]Nature of data collected and trend analysis
The UKBMS relies on the creation of abundance indices, i.e. based on the number of individual butterflies recorded in transect sections and sites. These indices are a relative rather than an absolute measure of the size of a population. The site index reflects a more or less constant proportion of the number of butterflies present, although the proportion seen is likely to vary according to species; some butterfly species, such as Marbled White are conspicuous, whereas others such as Dingy Skipper are much less likely to be detected. Indices have been shown to relate closely to other, more intensive, measures of population size such as mark, release, recapture (MRR) methods1. 
The method for combining site indices to produce overall indices for each butterfly species (‘collated indices’) involves applying the Generalised Abundance Index (GAI) method developed in 20162 with an additional modification that the data from each site in each year is weighted in the final stage relative to the proportion of the species flight period surveyed that year for that site. The method uses all butterfly counts in a season (from Pollard walks, reduced survey methods, and the WCBS) to estimate the seasonal pattern of butterfly counts for that year, and this is used to extrapolate from observed data to account for gaps in the recording. The weighting ensures that the observed data have a stronger effect upon the final indices than the extrapolated data. 
1Pollard, E. & Yates, T.J. (1993). Monitoring Butterflies for Ecology and Conservation. Chapman and Hall, London.
2Dennis, E.B., Morgan, B.J.T,  Freeman, S.N., Brereton, T. & Roy, D.B. (2016) A Generalized Abundance Index for Seasonal Invertebrates. Biometrics (72): pp1305-1314 (DOI: 10.1111/ biom.12506).
3. [bookmark: _Toc1732524]Quality control
Data are recorded in the field on standard recording forms, then typically entered online by the recorder (or a regional co-ordinator) using the UKBMS data entry site (http://www.ukbms.org/mydata) or a bespoke software programme ‘Transect Walker’ before being uploaded to a database which holds all records. Automatic checks are applied within the online recording system and the Transect Walker program to alert recorders to potential data entry errors, e.g. abnormally high counts of a species or a record of species outside of its recognised flight period. The option is given to proceed with the record or to alter it appropriately. 
Each site data belongs to a region for which a transect coordinator is responsible. The regional coordinator has good knowledge of the sites they receive records for and checks the records for any questionable records. Data entered online is also checked by the regional transect coordinators and can be done so continuously throughout the season. Following these preliminary validation checks, the data undergoes a series of further automated and manual validation procedures including queries to check for records of species that are: recorded out of their known distribution range (using data from Butterfly Conservation’s Butterflies for the New Millennium (BNM) and existing UKBMS data), recorded out of their normal flight period, recorded for the first time at a site, have extreme abundances or abundances that are markedly different to normal for a given site at a given time of year. Data entry errors are corrected through a set of bespoke queries and where necessary data queries are discussed with transect co-ordinators or individual transect recorders following which edits to the main UKBMS dataset are made accordingly.
4. [bookmark: _Toc1732525]Details of this data download
This data download comprises long and short-term trends in the collated indices for all species in the UK for which there is sufficient data to calculate accurate trends. Data are provided as a comma-separated value (.csv) text file.  Long-term trends run from the start of the series in 1976 until the year stated in the name of this download for those species with sufficient data. For a number of species the start year is later due to insufficient data in earlier years of monitoring. 
The following gives a description of each column: 
COMMON_NAME: the vernacular names of butterfly species following Emmet and Heath (1990) the Moths and Butterflies of Great Britain and Ireland Volume 7 part 1, Harley books, Colchester.
SCI_NAME: the scientific name for each butterfly species following Agassiz et al. (2013)1 as amended (Agassiz et al., 2019, 2020)2,3.
NYEARS: the number of years over which the series trend has been calculated for a given species
F_LIN_B: the change in the Collated Index per year for a given species over the series (series slope). 
F_LIN_SE: Standard Error of the series slope.
F_LIN_P: the P-value of the series slope.
F_TRENDETAIL: a text description of the trend in a species’ abundance across the series dependent on the direction and statistical significance of the series slope (Rapid decline = a negative slope with a P-value less than or equal to 0.05; Rapid increase = a positive slope with a P-value less than or equal to 0.05; Stable = where the P-value of the slope is greater than 0.05).
F_FULL_R: a measure of the percentage change in the Collated Index over the series.
T20_LIN_B: the change in the Collated Index per year for a given species over the last 20 years. 
T20_LIN_SE: Standard Error of the 20-yr slope.
T20_LIN_P: the P-value of the 20-yr slope.
T20_TRENDDETAIL: a text description of the trend in a species’ abundance over the last 20 years dependent on the direction and statistical significance of the series slope (Rapid decline = a negative slope with a P-value less than or equal to 0.05; Rapid increase = a positive slope with a P-value less than or equal to 0.05; Stable = where the P-value of the slope is greater than 0.05).
T20_20_R: a measure of the percentage change in the Collated Index over the last 20 years.
T10_LIN_B: the change in the Collated Index per year for a given species over the last 10 years. 
T10_LIN_SE: Standard Error of the 10-yr slope.
T10_LIN_P: the P-value of the 10-yr slope.
T10_TRENDDETAIL: a text description of the trend in a species’ abundance over the last 10 years dependent on the direction and statistical significance of the series slope (Rapid decline = a negative slope with a P-value less than or equal to 0.05; Rapid increase = a positive slope with a P-value less than or equal to 0.05; Stable = where the P-value of the slope is greater than 0.05).
T10_10_R: a measure of the percentage change in the Collated Index over the last 10 years.
2Agassiz, D.J.L., Beavan, S.D. & Heckford, R.J. (2013) A checklist of the Lepidoptera of the British Isles. St Albans, UK: Royal Entomological Society.
3Agassiz, D.J.L., Beavan, S.D. & Heckford, R.J. (2019) Second update to the checklist of the Lepidoptera of the British Isles, 2013. Entomologist's Record and Journal of Variation, 131, 1– 7.
4Agassiz, D.J.L., Beavan, S.D. & Heckford, R.J. (2020) Third update to a checklist of the Lepidoptera of the British Isles, 2013. Entomologist's Record and Journal of Variation, 132, 2– 7.
5. [bookmark: _Toc1732526]Licence and attribution statement
This data download is provided under an Open Government Licence (OGL), which allows free and flexible use and reuse of the data with few conditions. You must abide by these licence conditions. More information is available at http://eidc.ceh.ac.uk/administration-folder/tools/ceh-standard-licence-texts/open-government-licence-ukbms/view.
This resource is available under the Open Government Licence (OGL). 
Using this dataset:
You will ensure that the citation, including the Digital Object Identifier, as given under “You must cite” in the metadata record, is included in full in the reference list of any reports or publications that describe any research in which the Data have been used.
The following attribution statement should be included with any information or images derived from the Licensed Data: Contains UK Butterfly Monitoring Scheme (UKBMS) data © copyright and database right Butterfly Conservation, the Centre for Ecology & Hydrology, British Trust for Ornithology, and the Joint Nature Conservation Committee.



6. [bookmark: _Toc1732527][bookmark: _GoBack]Offer of collaboration and contact details
The UKBMS Partners are happy to advise on the details of this dataset, and help to interpret outputs that result from its use. 

We are happy to contribute with co-authorship(s) and intellectual input into the drafting of scientific publications, conference presentations or posters resulting from use of the UKBMS data.


Please contact:
UK Centre for Ecology & Hydrology
Marc Botham: ukbms@ceh.ac.uk

Or

Butterfly Conservation
Transect co-ordinator: transect@butterfly-conservation.org
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