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Reporting Summary
Nature Portfolio wishes to improve the reproducibility of the work that we publish. This form provides structure for consistency and transparency 
in reporting. For further information on Nature Portfolio policies, see our Editorial Policies and the Editorial Policy Checklist.

Statistics
For all statistical analyses, confirm that the following items are present in the figure legend, table legend, main text, or Methods section.

n/a Confirmed

The exact sample size (n) for each experimental group/condition, given as a discrete number and unit of measurement

A statement on whether measurements were taken from distinct samples or whether the same sample was measured repeatedly

The statistical test(s) used AND whether they are one- or two-sided 
Only common tests should be described solely by name; describe more complex techniques in the Methods section.

A description of all covariates tested

A description of any assumptions or corrections, such as tests of normality and adjustment for multiple comparisons

A full description of the statistical parameters including central tendency (e.g. means) or other basic estimates (e.g. regression coefficient) 
AND variation (e.g. standard deviation) or associated estimates of uncertainty (e.g. confidence intervals)

For null hypothesis testing, the test statistic (e.g. F, t, r) with confidence intervals, effect sizes, degrees of freedom and P value noted 
Give P values as exact values whenever suitable.

For Bayesian analysis, information on the choice of priors and Markov chain Monte Carlo settings

For hierarchical and complex designs, identification of the appropriate level for tests and full reporting of outcomes

Estimates of effect sizes (e.g. Cohen's d, Pearson's r), indicating how they were calculated

Our web collection on statistics for biologists contains articles on many of the points above.

Software and code
Policy information about availability of computer code

Data collection No software was used.

Data analysis R version 4.2.2, packages Hmsc (3.0-13),  iNEXT (3.0.0), blockCV (3.1-3), lavaan (0.6-16), mgcv (1.8-41), vegan (2.6-4), car (3.1-1), ape (5.7-1),     
sf (1.0-9), DarkDiv (0.3.0).

For manuscripts utilizing custom algorithms or software that are central to the research but not yet described in published literature, software must be made available to editors and 
reviewers. We strongly encourage code deposition in a community repository (e.g. GitHub). See the Nature Portfolio guidelines for submitting code & software for further information.

Data
Policy information about availability of data

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 

 

All data supporting the findings of this study along with the R scripts to handle them can be found in Figshare: https://doi.org/10.6084/m9.figshare.25158059. We 
additionally used published data for the Human Footprint Index (refs 34,69), from the Chelsa database (refs 60,61) for annual mean temperature and annual 
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precipitation, from SoilGrids (ref. 62) for soil pH, organic carbon content, sand fraction proportion, and from the Geomorpho90m database (ref. 63) for the 
topographic ruggedness of the terrain.

Research involving human participants, their data, or biological material
Policy information about studies with human participants or human data. See also policy information about sex, gender (identity/presentation), 
and sexual orientation and race, ethnicity and racism.

Reporting on sex and gender Research is not involving human participants, their data, or biological material.

Reporting on race, ethnicity, or 
other socially relevant 
groupings

Research is not involving human participants, their data, or biological material.

Population characteristics Research is not involving human participants, their data, or biological material.

Recruitment Research is not involving human participants, their data, or biological material.

Ethics oversight Research is not involving human participants, their data, or biological material.

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

Field-specific reporting
Please select the one below that is the best fit for your research. If you are not sure, read the appropriate sections before making your selection.

Life sciences Behavioural & social sciences  Ecological, evolutionary & environmental sciences

For a reference copy of the document with all sections, see nature.com/documents/nr-reporting-summary-flat.pdf

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

Study description The study is based on observational data from 5415 sample sites in 119 regions worldwide where natural and semi-natural 
vegetation has been described. Each region had at last 30 sample sites. Species co-occurrences within a region was used to estimate 
dark diversity -- species ecologically suitable for a study site which are absent. In the analyses, median biodiversity values of each 
region were used as replicates. Different biodiversity metrics were related to Human Footprint Index after accounting for covariates 
(climate, soil, topography). Several additional tests were done to evaluate the robustness of the findings.

Research sample A study site was described by 100 m² (10 m × 10 m) vegetation plot where all vascular plant species were recorded. A subset of sites 
were also sampled by a 2500 m² (50 m × 50 m) sample plot to test methods and the sample scale effect. Explanatory variables were 
obtained from global databases: Human Footprint Index and its eight components (human population density, electric infrastructure, 
railways, roads, navigable waterways, the extent of built-up land, pastures, and croplands), climate data, soil parameters, and 
topography.

Sampling strategy Sampling protocol was elaborated by the advisory board of the collaborative research network. Sample size was determined as the 
optimal balance between the amount of biodiversity information captured and feasibility in the field works. The decision to have a 
minimum of 30 samples per study region is based on simulation data (Carmona & Pärtel 2021 Global Ecology Biogeography). 

Data collection The data collection is based on a collaborative research network DarkDivNet where teams were invited to sample their own study 
regions. All data have been collected by authors of this work. 

Timing and spatial scale Sampling occurred during 2018-2023. Each sample site was defined as a 100 m² area in a natural or semi-natural vegetation within a 
region. A region represents the surrounding area of ca 300 km², defined by a circle of 20 km diameter with the available area 
influenced by geographical and practical limitations (coastline, private ownership and other restricted access). 

Data exclusions From primary analyzes we excluded three tropical regions where only woody species were sampled. The DarkDivNet protocol 
allowed only woody species sampling in hyperdiverse regions and theoretically some parameters (community completeness, beta 
diversity) is not much affected by inclusion of woody species only) but for robustness we only included regions where all vascular 
plant species were recorded. The excluded regions were still used in a separate analyses showing that results were same if we 
included them.

Reproducibility Before the field work we agreed in a common sampling protocol which was available to all co-authors. If there were questions about 
some methodological details, then DarkDivNet steering committee advised how to keep consistent sampling across each study 
region. 

Randomization Randomization of sample regions were not feasible but potential covariates (climate, soil, topography) were included to statistical 
tests. The effect of human influence on biodiversity metrics was tested after accounting for the variation described by abiotic 
conditions (type III ANOVA). We further examined if the potential effect of global distribution of study regions using three methods: 
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(1) we looked the relationship between study variables in subsets where a single study region was iteratively selected from each 
represented ecoregion; (2) including factor "Europe" in the model since it was the most represented continent; (3) examining the 
spatial autocorrelation of model residuals (Moran I). In statistical tests randomization was used to have comparable data coverage 
across regions -- the same number of study sites were selected from each region iteratively and median of the outcome was used in 
the further analyses.

Blinding Blinding was not applied since we had no treatments but observational data.

Did the study involve field work? Yes No

Field work, collection and transport

Field conditions Field work was performed during the typical vegetation description time when most plant species were identifiable.

Location Globally 119 regions.

Access & import/export No collected samples were used in this study, only description done during the field work. Co-authors worked in their established 
study areas.

Disturbance The field work included vegetation descriptions causing no long-lasting disturbance to the nature.

Reporting for specific materials, systems and methods
We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material, 
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response. 

Materials & experimental systems
n/a Involved in the study

Antibodies

Eukaryotic cell lines

Palaeontology and archaeology

Animals and other organisms

Clinical data

Dual use research of concern

Plants

Methods
n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

Novel plant genotypes Novel plant genotypes were not produced.

Seed stocks No seed stocks were used.

Authentication No seed stocks nor plant genotypes were used.

Plants


