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All manuscripts must include a data availability statement. This statement should provide the following information, where applicable:

- Accession codes, unique identifiers, or web links for publicly available datasets
- A description of any restrictions on data availability

- For clinical datasets or third party data, please ensure that the statement adheres to our policy

Human research participants
Policy information about studies involving human research participants and Sex and Gender in Research. 

Reporting on sex and gender

Population characteristics

Recruitment

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Field-specific reporting
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Ecological, evolutionary & environmental sciences study design
All studies must disclose on these points even when the disclosure is negative.

Study description

Research sample

Sampling strategy

Data collection

Timing and spatial scale

All of the data used in this analysis are open-access and available on GitHub (https://github.com/Wubing-Xu/Range_size_winners_losers), and are mirrored on
Zenodo (https://doi.org/10.5281/zenodo.7675355). Additionally, the original sources of data used in this study are publicly available. The BioTIME data can be
accessed on Zenodo (https://doi.org/10.5281/zenodo.2602708) or through the BioTIME website (https://biotime.st-andrews.ac.uk/); the RivFishTIME data can be
accessed through the iDiv Biodiversity Portal (https://doi.org/10.25829/idiv.1873-10-4000); the InsectChange data can be accessed on KNB (https://
doi.org/10.5063/F11V5C9V) or through the data paper (http://onlinelibrary.wiley.com/doi/10.1002/ecy.3354/suppinfo); the ‘Metacommunity Resurveys’ data can
be accessed through the iDiv Biodiversity Portal (https://doi.org/10.25829/idiv.3503-jevu6s); the species occurrences are available on Global Biodiversity
Information Facility (https://doi.org/10.15468/dl.6vdkb); the protected area data are available on World Database on Protected Areas (accessed October 2022;
https://www.protectedplanet.net/en/thematic-areas/wdpa?tab=WDP).
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This study compiled 238 datasets of metacommunity time series examining the relationship between species’ geographic range size
and changes in species occupancy (proportion of sites where a species is present) within a metacommunity through time. Further,
this study also examined whether the effect of range size on occupancy changes is reduced in regions that are largely protected
compared to non-protected regions.

Because this study focused on temporal changes of species occupancy within a metacommunity (i.e., multiple localities within a
region), we used metacommunity time series that had at least four local sites sampled at each year, spanning at least 10 years
between the first and last sampling date. We further selected metacommunity time series that has at least 10 species because this
study aimed to test the relationship between species’ range size and occupancy change within metacommunities. There were 81
terrestrial, 68 freshwater and 88 marine metacommunity time series. The data used in this study came from four open-access
databases: BioTIME, RivFishTIME, InsectChange, and Metacommunity Resurveys. See the “Data” section in this Reporting Summary
and the “Methods” section in the paper for details on the data.

Because this was a quantitative synthesis, the raw studies differed widely in their sampling methodology. But for each study, data of
assemblages were sampled using a similar methodology through time. As the number and spatial configuration of sites in each
dataset can be different across years, we developed an approach to match sites through time. In this study, a total of 238 datasets
were compiled, which is sufficient for a quantitative synthesis.

As this was a quantitative synthesis of 238 studies of multiple groups of organisms, many hundreds of people were involved in the
data collection. The specific investigators and investigating procedures can be found in original studies, which were presented in the
publications and repositories of four used databases: BioTIME, RivFishTIME, InsectChange, and Metacommunity Resurveys.

As a quantitative synthesis, the time period across collected datasets ranged from 1927 until 2021, with a median start year of 1994.




