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A comprehensive database that comprised all 124 tick species, 103 tick-borne agents detected from ticks, as well as all human cases
infected with 23 species (subspecies) of tick-borne bacteria or 6 tick-borne viruses, which were reported during 19502018 in China
were assembled, and their spatial distributions were mapped. Impacts of eco-climatic and environmental factors on their
distributions were assessed for 19 vector ticks and 2 tick-borne pathogens with the main disease burden using a machine learning
algorithm, and the model-predicted risk maps were created.

An integrated database comprising 7,344 unique records on geographic distributions of 124 known tick species, including 113 hard
tick species in seven genera and 11 soft tick species in two genera, together with 103 tick-associated agents detected in either ticks
or humans, which were recorded in 1,134 counties (39% of all counties in China), and no existing datasets on the distributions of ticks
and tick-associated agents were involved in this study.

There are no sampling procedure in this study.

We assembled a comprehensive database of ticks and tick-borne pathogens (the database is available upon request) by combining
data from a variety of sources, including (1) literatures reporting the occurrence of 124 ticks and 103 tick-associated agents in China,
published between Jan, 1950 and Dec, 2018, (2) historical data (before 1990) on presence records of ticks across China that are not
formally published but available in the Medical Entomology Gallery (MEG) and unpublished data on the prevalence of ticks or tick-
borne pathogens from entomological surveys conducted by our institute in mainland China from 1990 to 201839, and (3) newly
conducted field surveys of tick species across the country. All the entomological surveys in literature and conducted by our institute
were cross-sectional studies. For the literature review, five main electronic databases (PubMed and ISI Web of Science, China
WanFang database, China National Knowledge Infrastructure, and Chinese Scientific Journal Database) were searched for studies
published between Jan, 1950 and December, 2018, using the following keywords: (“Tick” or “Ticks”) and “China”. We also checked
the references in retrieved articles to reach more relevant articles. Each article was carefully reviewed by two team members
independently to collect the following information using a standard form: study date, study location, spatial resolution, tick species
identified, laboratory methods, and detection results for tick-borne pathogens. Any disagreement between the two staff members
was resolved by discussion and consensus among the reviewers and other co-authors. Only studies with clearly identifiable results,
i.e., presence or absence, time and location of tick species or tick-borne pathogens were included in our database.

Our analyses were performed at the county level, and the risk distributions of 19 vector ticks and 2 tick-borne pathogens were
assessed by using cross-section data during 1950-2018 and 2005-2018, respectively. To our knowledge, it is the study with the
highest spatial resolution on the systematical investigation of ecological niches of major tick species or prevalent tick-borne
pathogens in China up to now.

No data were excluded in the analyses.

The analyses were performed independently four times in the last year, and all attempts to repeat the analyses were successful.

A training set with 75% of data points was randomly selected by bootstrapping without replacement (i.e., bootstrapping the 1,134
counties with survey of ticks), the remaining 25% serving as a test set. A BRT model was built using the training set, and then applied
to the test set for validation if needed.

No blinding was used in the data analyses, which was not needed for the BRT models.




