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Study description

Research sample

Sampling strategy

Data collection

Timing and spatial scale

All original data has been deposited at https://doi.org/10.25405/data.ncl.21982484. The land mask for maps in this study were based on the NOAA National Centre
for Coastal Ocean Science Data Collection (https://products.coastalscience.noaa.gov/collections/benthic/e102palau/), and the coral reef mask used was from the
United Nations global distribution of coral reefs (https://doi.org/10.34892/t2wk-5t34). All datasets analysed are publicly available as of the date of publication.
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To test whether coral thermal tolerance enhancement has already occurred across Palau over the last four decades, we compiled a
historic dataset of mass coral bleaching observations (N=240) and 36 years of daily satellite-based sea surface temperature data. We
applied spatial Bayesian statistical modelling techniques to test the susceptibility of corals to accumulated heat stress (DHW) (models
in the form Bleaching ~ B0 + B1*DHW + spatial_error + error). We then contextualise the different simulated rates of thermal
tolerance enhancement under climate change, testing their influence on future bleaching trajectories based on SST data from an
ensemble of statistically downscaled Global Circulation Models (GCMs) by tracking the frequency of bleaching conditions per decade
(on a rolling basis) over the coming century.

This study was conducted with Palau as total domain, and point bleaching observations as the sampling unit given that is the only
available historic data. It was based on a novel analysis of 3 datasets: historic satellite-sensed sea surface temperatures (https://
coralreefwatch.noaa.gov/product/5km/index_5km_sst.php), future projected sea surface temperatures from GCMs (https://esgf-
node.llnl.gov/search/cmip6/), and mass coral bleaching survey observations (https://doi.org/10.5281/zenodo.6780843)

The sample size for bleaching observations was based on the extent of historic surveys (N = 237 point observations of bleaching
severity). This is a subset of the global dataset provided by Virgen-Urselay (2023). Such a sample size is sufficient to run the spatial
regression models used in this study (e.g., only two fixed effect parameters to be estimated, an intercept and a slope). A 'sampling
strategy' and determination of is not applicable to the thermal datasets as these were simply used to estimate the thermal regime
associated with each record of bleaching severity.

Data contributors to the subset of the global bleaching dataset which was used for this study can be found in the associated dataset
(https://doi.org/10.5281/zenodo.6780843). As described in Virgen-Urcelay et al., 2023 (https://doi.org/10.1371/
journal.pone.0281719), to account for multiple survey methods in the data collection (e.g., photo transects, point intercept transects,
video transects), bleaching observations in the database (reported as percentage of corals bleached) were summarised as severity
scores ranging from 0 to 3: 0 = no bleaching (0%), 1 = mild bleaching (1-10%), 2 = moderate bleaching (11-50%), and 3 = severe
bleaching (>50%).

Bleaching data were available between 06/1998 and 07/2017. Daily 5km satellite-based sea surface temperature data was used from
01/1985 to 12/217. GCM-based daily sea surface temperatures were used between 01/1985 and 12/2100. The study was focused on




