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Supplementary Figure 1. Densities of Signal-to-Noise Ratio for sea surface temperature within 

27 marine biogeographic realms. Densities are for three climatic scenarios (pre-industrial [blue], 

RCP 4.5 [orange] RCP 8.5 [red]). Vertical lines represent the median values for the densities. The 

overlap between the densities, and results of the Kolmogorov–Smirnov test, is provided in 

Supplementary Table 1. Three realms are excluded from the analysis due to having small sizes (≤ 3 

grid cells).  



 

Supplementary Figure 2. Exposure to future changes in rates of oceanic warming under RCP 

8.5. Map (a) showing overlap (%) in pre- and post-industrial rates of ocean warming in 30 marine 

biogeographic realms (delineated by the grey lines). Density plots of pre- and post-industrial rates of 

warming in four marine biogeographic realms: North Atlantic boreal & sub-Arctic (b), Caribbean and 

Mexican Gulf (c), Tropical Australia and Coral Sea (d), and Gulf of California (e). Blue indicates pre-

industrial, red indicates post-industrial under RCP 8.5. Arrows in plots show median values. Hatched 

areas in a (outlined in white) show hotspots of marine biodiversity. Overlap for RCP 4.5 can be found 

in Figure 2. 

 

  



 

Supplementary Figure 3. Distances to future analogue climates for hotspots of marine 

biodiversity. Maps show the distances to nearest cell containing an analogue climate under RCP 4.5 

and RCP 8.5. Analogue conditions (García Molinos et al., 2017) are from the Holocene thermal 

maximum (Renssen, Seppä, Crosta, Goosse, & Roche, 2012) (9,000 – 5,000 B.P.), to a 20-year 

window centered on 2090 C.E. All marine cells were used for analysis (i.e., unrestricted analogue 

search). Grey lines show the 30 marine biogeographic realms from Costello et al. (2017) 

 

  



 

Supplementary Figure 4. Redistribution of marine hotspots under climate change. Map shows 

the distance from each biodiversity hotspot cell to the closest cell containing an analogue of SST 

under RCP 4.5 (orange) and RCP 8.5 (red). Analogue conditions (García Molinos et al., 2017) are 

from the Holocene thermal maximum (Renssen et al., 2012) (9,000 – 5,000 B.P.), to a 20-year 

window centered on 2090 C.E. Note that nearest analogue distances/locations were calculated using 

nautical distances (i.e. not allowing for dispersal over land), but are plotted using great circles. All 

marine cells were used for analysis (i.e., unrestricted analogue search). Grey lines show the 30 marine 

biogeographic realms from Costello et al. (2017) 

 

  



 

Supplementary Figure 5. Distances to near-shore future analogue climates for hotspots of 

marine biodiversity. Maps show the distances to nearest near-shore cell containing an analogue 

climate under RCP 4.5 and RCP 8.5. The location of analogous cells are restricted to near shore 

locations using the Exclusive Economic Zone (purple outline). Analogue conditions (García Molinos 

et al., 2017) are from the Holocene thermal maximum (Renssen et al., 2012) (9,000 – 5,000  B.P.), to 

a 20-year window centered on 2090 C.E. Grey lines show the 30 marine biogeographic realms from 

Costello et al. (2017) 

  



Supplementary Table 1. (separate file) 

Percentage overlap in past and future signal-to-noise ratios (SNR) under both RCP 4.5 and 

RCP 8.5 within 27 marine biogeographic realms. The results of the Kolmogorov–Smirnov test 

show whether differences in shape and location were significantly different between past and future 

SNR. Three realms are excluded from the analysis due to having small sizes (≤ 3 grid cells) - see 

supporting code. Columns are: Region = marine biogeographic realm; Scenario = representative 

concentration pathway scenario; Overlap = the amount of overlap between the kernel density 

estimates; KS = Kolmogorov–Smirnov test statistic; KS_P = Kolmogorov–Smirnov test statistic p-

value; KS_S = significance of Kolmogorov–Smirnov test statistic p-value (*** ≤ 0.001, ** ≤ 0.01, * ≤ 

0.05); KS_P = Kolmogorov–Smirnov test statistic p-value adjusted for multiple comparisons;  

KS_Sadj = significance of adjusted Kolmogorov–Smirnov test statistic p-value. 
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