Urban earthworm communities are driven more by climate and elevation than urbanization intensity
Helen R. P. Phillips, Kevin Hoeffner, Bart Muys, Renée-Claire Le Bayon, Daniel Cluzeau, Kevin R. Butt, Jeanne Maréchal, Maria J. I. Briones, Thibaud Decaëns, Mickaël Hedde, Sylvain Gérard, Guénola Pérès, Lucas Petit-Dit-Grézériat, Céline Pelosi



Figure S1: Distribution of the seven climatic variables within the full dataset; mean and standard deviation (SD) of annual potential evapotranspiration (‘PET’) (a & b), annual precipitation (c & d) annual temperature (e & f), and aridity index (g).
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Figure S2: Frequency of soil types within the dataset. Soil type data from SoilGrids (Hengl et al., 2017). Each site was classified based on the soil type that had the highest probability of occurrence (‘MostProbable’ data layer). NB: Urban soil types Anthrosols, Technosols and Retisols are not considered in SoilGrids. Numbers atop of each bar indicate the number of records, smaller numbers in brackets the number of studies.
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Table S1. Extracted dataset. See separate .xlsx file.
Table S2: Detailed information about the variables extracted from the selected papers
	Data group
	Data
	Data Type and Unit
	Details

	Metadata
	Author
	Nominal
	Surname of first author.

	
	Year of publication
	Date
	

	
	Year of sampling
	Date
	When no information was available, we used the publication year minus 2, based on an estimated time of sample handling, identifying earthworms and analysing data.

	
	Period of sampling
	Text
	To remove intra-annual variations in earthworm communities when several samplings were done within a year in a study, we kept only one date, i.e., the most central considering all the sampling dates and relevant for earthworm activity. 

	
	Extraction method
	Nominal (6 classes)
	Handsorting only, chemical extraction, mustard extraction, handsorting + chemical extraction, handsorting + mustard extraction, and electrical. 
Data sampled using other methods were not included.

	
	Level of aggregation
	Rank (3 levels)
	Aggregative status of the data: sampling point (level 1); mean of several sampling points on the same plot or parcel (pseudo-replicates; level 2); mean of several plots or parcels with the same land use (replicates; level 3).

	Location
	Coordinates
	Decimal degrees
	Either given by the authors, or georeferenced based on maps or place names in the text.

	
	Localization quality
	Rank (3 levels)
	Precision of the sampling location: GPS coordinates provided by the authors (level 1); sampling location derived from a map or e.g., toponyms of street or park (level 2); biodiversity data was the average of sites from different locations, thus GPS of a random sampling point was used (level 3). 

	Land use and land cover 
	Local land use & use intensity
	Nominal (9 classes)
	Arable high intensity, arable medium intensity, grass high intensity, grass medium intensity, grass low intensity, lawn, ruderal, trees managed, and trees unmanaged.
Low intensity was categorized by i.e., mowing or 1-2 interventions per year, which could be biocides, fertilization or other soil disturbance; high intensity with i.e., recurrent physical or chemical disturbances > twice a year.
When land use intensities were missing, they were sometimes inferred. For example, unknown intensities for arable sites were assumed to be ‘high’ intensity. And tree sites with no intensity were assumed to be managed.

	
	Corine land cover
	Nominal (classes)
	Land use, using the first level of Corine Land Cover (https://www.statistiques.developpement-durable.gouv.fr/corine-land-cover-0); Artificial areas: 100; Agricultural areas: 200; Forest and semi-natural areas: 300.

	Earthworms
	Species richness
	Numerical
	Given by the authors or calculated based on the list of observed according to the recorded species.

	
	Abundance
	Numerical (ind.m-2)
	If available, with standard deviation or standard error, and the number of samples (N). When given in different units, the data were converted based on area sampled.

	
	Biomass
	Numerical (g.m-2)
	If available, with standard deviation or standard error, and the number of samples (N). When given in different units, the data were converted based on area sampled.

	
	Abundance per ecological category
	Numerical (ind.m-2)
	When not given, species were matched to ecological categories based on data in DriloBASE and Phillips et al., (2021). If data was still missing, additional published articles were searched for ecological information to infer the ecological category. 

	Soil
	Texture 
	Numerical (%)
	Percentages of the soil texture: sand, clay and silt. 

	
	pH
	Numerical
	We used conversion factors for the pH to incorporate data when given in pHCaCl2 and pHKCl. 
To obtain pHH2O from pHCaCl2, we converted by adding 0.8 to the pHCaCl2 value according to Lake (2000). To obtain pHH2O from pHKCl, we made the conversion by using the formula: pHH2O = (0.91 x pHKCl) + 1.34 (Grove & Richey 2022).

	
	Organic matter
	Numerical (%)
	When authors gave the organic carbon, we used the factor of conversion of 1.724 proposed by Howard (1965).







Table S3: Detailed overview of external data used in the analysis
	Dataset
	Variable
	Resolution
	Temporally Matched
	Treatment
	Reference

	CHELSA Monthly Timeseries v2.1
	[bookmark: _heading=h.gjdgxs]Temperature mean
	30 arc seconds


Monthly from 1990 to 2018

	Matched annually. Sample years before 1990 were matched to 1990, and those are 2018 were matched to 2018.
	Mean value across all months in the year of sample
	Karger et al., 2021

	
	Precipitation mean
	
	
	
	

	
	Potential evapotranspiration mean
	
	
	
	

	
	Temperature SD
	
	
	Standard deviation of the mean value across all months in the year of sample
	

	
	Precipitation SD
	
	
	
	

	
	Potential evapotranspiration SD
	
	
	
	

	Global Aridity Index Database version 3
	Aridity Index
	30 arc seconds

Mean from 1976-2000 
	No
	Each sample site matched to grid cell
	Zomer et al., 2022

	Köppen-Geiger Classification
	Köppen
	 0.5 degrees

Static map
	No
	Each sample site matched to grid cell
	Rubel et al., 2010

	Gridded Population of the World (GPW) version 4
	Human Population Density (humans.km-2)
	30 arc second

2000, 2005, 2010, 2015 and 2020
	Sample years matched to their closest 5-year interval (e.g, 2017 matched to 2015 and 2018 to 2020)
	Each sample site matched to grid cell
	CIESIN, 2018

	GHS Urban Centre Database 2015 version 1.0
	Distance to Urban Core (metres)
	1km

Static map
	No
	Each sample point matched the nearest Urban core using the ‘distm’ function from the Geosphere package and a ‘distHaversine’ calculation
	Florczyk et al., 2019

	
	Area of Urban Centre (km2)
	
	
	Each sample point matched to the nearest urban core. 
	

	Global Roads Inventory Project - GRIP version 4
	Density of all roads (m.km-2)
	0.08333 degrees

Static map
	No
	Each sample site matched to grid cell
	Meijer et al., 2018

	Land-Use Harmonization 2 (LUH2) dataset
	Proportion of urban land use (1km)
	1km

2000 to 2015
	Matched annually. Sample years before 2000 were matched to 2000.
	0.25 x 0.25 degree cells were aggregated to form 1x1km grid cell. 
Each sample site matched to grid cell
	Hurtt et al., 2020

	Digital Elevation - Global Multi-resolution Terrain Elevation Data 2010
	Elevation (m)
	30 second arc

Static map
	No
	Each sample site matched to grid cell
	Danielson et al., 2011

	High-resolution global topographic index values
	Topographic Index
	15 second arc

Static map
	No
	Each sample site matched to grid cell
	Marthews et al., 2015

	Global Landform classification:  Iwahashi and Pike classes

	Landform Classification
	30 second arc

Static map
	No
	Each sample site matched to grid cell
	Iwahashi & Pike, 2007
(from ESDAC, Joint Research Centre; Panagos et al., 2022)





Table S4: The number of records (n) and articles (N) within each Köppen category.
	Köppen Class
	n
	N

	Af
	2
	1

	Am
	3
	1

	BSk
	4
	1

	Cfa
	9
	3

	Cfb
	485
	28

	Csa
	24
	2

	Dfa
	28
	1

	Dfb
	65
	6

	Dfc
	48
	2

	Dwa
	55
	2
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