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This study uses simulated bipartite networks and theory to generate a parameter for predicting the vulnerability of networks to
species or functional trait loss. Theoretical results are tested on empirical bipartite network data from the Web of Life database
(http://www.web-oflife.es).

Generated data are simulations produced in R. Additional empirical data comes from the Web of Life database (source: http://
www.web-oflife.es). This empirical data is comprised of Anemone-Fish (n = 17), Host-Parasite (n = 51), Plant-Ant (n =

4), Plant-Pollinator (n = 148) and Seed-Disperser (n = 34) bipartite networks. Empirical data was chosen because these are bipartite
networks representing real-world empirical systems.

Simulations were generated across a range of sample sizes to determine the generality of findings. Our choice of sample sizes was
representative of a wide range of systems from 'simple' ecosystem services unpinned by few functions and species, to complex
systems representing more complex ecosystem services provided by a large network of species and functions (traits). Empirical
network data was excluded if sample size was insufficient (i.e. three networks had only one 'trait' on one half of the bipartite
network).

Data simulations were conducted by Jean-Francois Arnoldi and Andrew Jackson, and empirical network data was downloaded from
the Web of Life database by Andrew jackson. Data were saved in .csv format.

Data is simulated to represent a bipartite species-traits network at a single point in time (that is, temporal scale is not explicitly
considered or a relevant notion here). Simulations were conducted on 29 January 2020. Spatial scale is not explicitly considered, but
the bipartite networks are assumed to be fully-resolved, making the spatial scale of relevance the community network scale.

Exclusion criteria were pre-established to select only those bipartite networks (from the Web of Life database) which were suitable to
test our hypothesis and to measure our parameters of interest: "We removed three networks that comprised only a single trait (that
is, where all species connected to the same single interaction partner), and four that showed no variation in the number of species
per trait (of which the latter were all Anemone-Fish webs), leaving 251 networks for analysis."

Simulations are entirely reproducible based on the formulae provided in the manuscript and using the publicly available code.
Simulations covered a range of sample sizes of all parameters to prevent basing results on spurious findings.

Simulated species loss was conducted randomly, and simulated boolean networks were generated randomly based on pre-
determined parameters.

Simulations were exploratory in nature in order to identify parameters of relevance for understanding patterns of species loss and
network vulnerability. As such, blinding was neither possible nor relevant during the simulated part of the study. Empirical networks
were analysed blind, using code to calculate the appropriate network parameters irrespective of the identity of the network. Network
dispersion (Fig. 3a) and network type (Fig. 3d) were then analysed post-hoc, meaning blinding was not possible or relevant.




