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Study description

Research sample

We used existing datasets for the analyses of the present study. The exact list of known zoonotic pathogens and zoonoses at each administrative region is from the
GIDEON database (www.gideononline.com). The administrative designations used in our analyses were based on the Global Administrative Areas (GADM) database
(www.gadm.org). The alien host-pathogen association data were based on Gibb’s dataset (CLOVER_Associations_Initial.csv, https://dx.doi.org/10.5281/
zenodo.4435128), and other literatures in Supplementary Data 2. The Infectious Disease Vulnerability Index (IDVI) was from Moore et al. (2017) (https://
pubmed.ncbi.nlm.nih.gov/28845357/). We used global environmental stratification (GEnS, https://www.geoportal.org/) as a composite bioclimatic variable
generated by stratifying the Earth’s surface into zones with similar climates. For the temperature and precipitation change variable, we extracted historical monthly
mean temperature and precipitation data recorded between 1901 and 2009 from the University of East Anglia Climate Research Unit (CRU, https://
catalogue.ceda.ac.uk/uuid/3f8944800cc48e1cbc29a5ee12d8542d), and global land-use data from the Anthromes v2 Dataset (Anthropogenic Biomes version 2,
https://ecotope.org/anthromes/v2/). Human population size data and the land area of each jurisdiction were collected from World Bank Open Data from 2011 to
2020 (available at https://data.worldbank.org/indicator/SP.POP. TOTL). Data on the richness of native amphibians, birds, and mammals were derived from the
Biodiversity Mapping website (https://biodiversitymapping.org/wordpress/index.php/home/) derived from Jenkins et al. (2013) (https://doi.org/10.1073/
pnas.1302251110) and Pimm et al. (2014) (https://www.science.org/doi/10.1126/science.1246752). The latest map for the reptile species was from Roll et al.
(2017) (https://doi.org/10.5061/dryad.83s7k). The list of threatened species evaluated as NT, EN and VU used for calculating the loss of native biodiversity was
extracted from the IUCN Red List (http://www.iucnredlist.org). The established alien species list and the introduction time information used for the temporal
analyses are based on Kraus’s (2009) compendium (https://link.springer.com/chapter/10.1007/978-1-4020-8946-6_6) and Capinha et al. (2017) (http://
dx.doi.org/10.1111/ddi.12617) for reptiles and amphibians, the Global Avian Invasions Atlas (GAVIA) (http://dx.doi.org/10.6084/m9.figshare.4234850) for
established alien birds, Long’s (2003) book (https://ebooks.publish.csiro.au/content/introduced-mammals-world) and Capellini et al. (2015) (http://
dx.doi.org/10.1111/ele.12493) for established alien mammals, and the Global Invasive Species Database (GISD, http://www.iucngisd.org/gisd/) for established alien
vertebrates. All data used to conduct the model analyses were provided in Supplementary Data 4.

Alien species invasions have not only caused devasting impacts on economies and biodiversity, but also have been regarded as one
great threat to global public health by transmitting novel and re-emerging human diseases, yet a global synthesis of the role of
established alien zoonotic hosts on human emerging infectious diseases (EIDs) across a broad range of taxonomic groups is lacking.
Here, we isolate and quantify the effect of biological invasions on human zoonotic disease emergences after accounting for other co-
factors and propagule pressure worldwide.

We used existing datasets for the analyses of the present study. The exact list of known zoonotic pathogens and zoonoses at each
administrative region is from the GIDEON database (www.gideononline.com). The administrative designations used in our analyses
were based on the Global Administrative Areas (GADM) database (www.gadm.org). The alien host-pathogen association data were
based on Gibb’s dataset (CLOVER_Associations_Initial.csv, https://dx.doi.org/10.5281/zenodo.4435128), and other literatures in
Supplementary Data 2. The Infectious Disease Vulnerability Index (IDVI) was from Moore et al. (2017) (https://
pubmed.ncbi.nlm.nih.gov/28845357/). We used global environmental stratification (GEnS, https://www.geoportal.org/) as a
composite bioclimatic variable generated by stratifying the Earth’s surface into zones with similar climates. For the temperature and
precipitation change variable, we extracted historical monthly mean temperature and precipitation data recorded between 1901 and
2009 from the University of East Anglia Climate Research Unit (CRU, https://catalogue.ceda.ac.uk/
uuid/3f8944800cc48e1cbc29a5ee12d8542d), and global land-use data from the Anthromes v2 Dataset (Anthropogenic Biomes
version 2, https://ecotope.org/anthromes/v2/). Human population size data and the land area of each jurisdiction were collected
from World Bank Open Data from 2011 to 2020 (available at https://data.worldbank.org/indicator/SP.POP. TOTL). Data on the
richness of native amphibians, birds, and mammals were derived from the Biodiversity Mapping website (https://
biodiversitymapping.org/wordpress/index.php/home/) derived from Jenkins et al. (2013) (https://doi.org/10.1073/pnas.1302251110)
and Pimm et al. (2014) (https://www.science.org/doi/10.1126/science.1246752). The latest map for the reptile species was from Roll
et al. (2017) (https://doi.org/10.5061/dryad.83s7k). The list of threatened species evaluated as NT, EN and VU used for calculating
the loss of native biodiversity was extracted from the IUCN Red List (http://www.iucnredlist.org).

The established alien species list and the introduction time information used for the temporal analyses are based on Kraus’s (2009)
compendium (https://link.springer.com/chapter/10.1007/978-1-4020-8946-6_6) and Capinha et al. (2017) (http://
dx.doi.org/10.1111/ddi.12617) for reptiles and amphibians, the Global Avian Invasions Atlas (GAVIA) (http://dx.doi.org/10.6084/
m9.figshare.4234850) for established alien birds, Long’s (2003) book (https://ebooks.publish.csiro.au/content/introduced-mammals-
world) and Capellini et al. (2015) (http://dx.doi.org/10.1111/ele.12493) for established alien mammals, and the Global Invasive
Species Database (GISD, http://www.iucngisd.org/gisd/) for established alien vertebrates.




