Supplementary Tables and Figures

Table S1 Summary of environmental predictors used in species distribution modelling for blue whale and elephant case studies. Spatial resolution is in decimal degrees.
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Table S2. Validation metrics for spatial and temporal hold-out approaches. Temporal hold-out not available for the average elephant model as predictor variables are not dynamically measured.
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Description automatically generated]Figure S1 Partial response curves for the two most important covariates in the blue whale (a-d) and elephant (e-h) habitat suitability models. Response curves for GAMMS (left panels; A,B,E,F), and BRTs (right panels; C,D,G,H) are shown for the four pseudo-absences generation techniques (Background in red, Buffer in gray, CRW in green, Reverse CRW in blue). D
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Variable
Spatial 



Resolution Temporal Resolution Description Used in SDM 
Blue Whales



Bathymetry (m) 0.25 NA Sourced from ETOPO180 GLM, GAM, BRT
Sea level anomaly (m) 0.25 daily SSALTO/DUACS Delayed-Time level-4. Sourced from CMEMS. GLM, GAM, BRT
Chlorophyll-a (coarse; 
mg m-3) 0.25 monthly GlobColour version 2 level-4. Sourced from CMEMS. GLM, GAM, BRT



Sea Surface 
Temperature (degrees 
C) 0.05 Daily Pathfinder AVHRR version 5 level-4.  Sourced from CMEMS. GLM, GAM, BRT



Sea Surface 
Temperature standard 
deviation 0.05 Daily Standard deviation of SST over 1 degree GLM, GAM, BRT
Oxygen at 100 m depth 
(ml l-1) 1 monthly climatology Sourced from World Ocean Atlas 2013 GLM, GAM, BRT
Rugosity 0.25 NA Standard deviation of bathymetry over 1 degree x1 degree BRT
Sea surface oxygen (ml l-
1) 1 monthly climatology Sourced from World Ocean Atlas 2013 BRT
Sea Surface Height (m) 0.25 daily SSALTO/DUACS Delayed-Time level-4. Sourced from CMEMS. BRT
Eddy Kinetic Energy (m2 
s-2) 0.25 daily



Computed from northward and eastward surface currents from 
SSALTO/DUACS Delayed-Time level-4. Sourced from CMEMS. BRT



Chlorophyll-a (fine; mg 
m-3) 0.04 8-day composite GlobColour version 2 level-4. Sourced from CMEMS. BRT
Mixed layer depth (MLD; 
m) 0.25 daily Mercator Glorys2V4. Sourced from CMEMS. BRT



Elephants



Distance to road (m) 0.002 NA
Minimum Euclidiean distance calculated in GIS (Tsalyuk et al., 
2019) GLM, GAM, BRT



Distance to water (m) 0.002 NA
Minimum Euclidiean distance calculated in GIS (Tsalyuk et al., 
2019) GLM, GAM, BRT



Latitude 0.002 NA NA GLM, GAM, BRT



Normalised Difference 
Vegetation Index (NDVI) 0.002 10-year average MODIS (Tsyaluk et al. 2019 GLM, GAM, BRT
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Species AUC TSS Type Model Validation
Blue Whale 0.79 0.48 CRW BRT temporal
Blue Whale 0.96 0.82 Background BRT temporal
Blue Whale 0.89 0.65 Buffer BRT temporal
Blue Whale 0.82 0.53 Reverse BRT temporal
Blue Whale 0.79 0.50 CRW GAMM temporal
Blue Whale 0.90 0.70 Background GAMM temporal
Blue Whale 0.82 0.55 Buffer GAMM temporal
Blue Whale 0.77 0.48 Reverse GAMM temporal
Blue Whale 0.62 0.18 CRW BRT spatial
Blue Whale 0.85 0.61 Background BRT spatial
Blue Whale 0.74 0.35 Buffer BRT spatial
Blue Whale 0.74 0.38 Reverse BRT spatial
Blue Whale 0.55 0.14 CRW GAMM spatial
Blue Whale 0.80 0.56 Background GAMM spatial
Blue Whale 0.55 0.20 Buffer GAMM spatial
Blue Whale 0.46 0.04 Reverse GAMM spatial
Elephant 0.69 0.59 CRW BRT spatial
Elephant 0.70 0.59 Background BRT spatial
Elephant 0.52 0.50 Buffer BRT spatial
Elephant 0.72 0.60 Reverse BRT spatial
Elephant 0.69 0.36 CRW GAMM spatial
Elephant 0.74 0.37 Background GAMM spatial
Elephant 0.52 0.03 Buffer GAMM spatial
Elephant 0.71 0.41 Reverse GAMM spatial
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