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This study implements an ensemble forecasting approach based on a suite of Species Distribution Models and Earth System Models
to empirically model and project the diversity (i.e. species richness and composition) of plankton communities in the surface global
ocean in both contemporary and end-of-century environmental conditions.

We compiled species occurrences for 860 plankton species (336 phytoplankton, 524 zooplankton) spanning 13 phyla, 71 orders and
324 genera. The species field occurrence records (n = 934,696) were compiled from a wide range of field surveys (e.g. oceanographic
cruises) involving various sampling methodologies (continuous plankton recorder, vertical and horizontal plankton et tows, seawater
bottle samples etc.). All the species-level occurrence and abundance data were aggregated onto a global monthly-resolved 1°x1° cell
grid to be matched with observation-based climatologies of environmental predictors. The clades studied here correspond to the
most-commonly sampled phyla of the global surface ocean.

The present study did not involve sampling of novel observations. All the data used here were retrieved from online data repositories
(OBIS, https://www.obis.org; GBIF, https://www.gbif.org) that provide the largest published biogeographic information available for
marine species. The phytoplankton species occurrences were retrieved from a recently published data synthesis (PhytoBase, Righetti
et al., 2020). A new species occurrences synthesis was implemented for zooplankton species following the same criteria as
PhytoBase.

The plankton species occurrences were retrieved from publicly available data repositories (OBIS and GBIF) as well as a few
complementary references. Similarly, the environmental predictors used to model the species environmental niches were retrieved
from publicly available online repositories. The earth system models outputs used to project the species niches in the future global
surface ocean were retrieved from the CMIP5 and MAREMIP initiatives data archiving portals.

All biological and environmental data were aggregated on a global 1°x1° monthly grid cell. This corresponded to the higher spatial-
temporal resolution possible considering the variety of the data types and origins at hand.

During the data filtering steps (described in the Methods section), plankton species occurrences were discarded when: 1) they were
missing essential contextual metadata (sampling date, position, depth etc.); 2) they were located in coastal areas; 3) they
corresponded to sediment records ; 4) they did not correspond to an organism observations identified at the species-level. Finally,
the plankton species displaying too occurrences for their niches to be modelled were also excluded.

This present study did not include an a priori experimental design, but all the steps of our data analyses and modelling are
reproducible based on the species observations dataset that we will make available on PANGAEA upon publication and the functions
embedded in the R packages we cite.

The present study did not include an a priori experimental design, and therefore randomization was not necessary

The present study did not include an a priori experimental design, and therefore blinding was not necessary.




