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Figure S1: Decadal variability between pre-satellite years (panels a, e and i) and more recent years (panels b -d, f-h, and j-l). This is calculated as the relative difference in decadal standard deviations.
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Figure S2: Global maps showing a) the most statistically significant climate mode at each output station, and b) the strength of the relationship with extreme surge height.
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Figure S3: Global plots showing the sensitivity of extreme surge height in the location parameter to the standardised coefficient of a) AMM, b) NAO, c) ENSO, d) PDO, e) PNA, f) WP, g) WHWP. Output stations indicated in black indicate no statistically significant relationships at the 95% confidence level.
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Figure S4: Global plots showing the sensitivity of extreme surge height in the scale parameter to the standardised coefficient of a) AMM, b) NAO, c) ENSO, d) PDO, e) PNA, f) WP, g) WHWP. Output stations indicated in black indicate no statistically significant relationships at the 95% confidence level.
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Figure S5: 100-year surge level estimate for the neutral ENSO and NAO phase (panels a, c and e) and the absolute difference in surge level for La Niña in Southeast Asia and Australia (panels b) and El Niño in the United States and Central America (panel d). Panel f shows the absolute difference for the positive and negative NAO phases across Europe and the Mediterranean. Bootstrapping was used to assess the statistical significance of the phase difference, and stations shown in black indicate where the phase difference is not statistically significant.
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Figure S6: 100-year surge level estimate for the neutral ENSO and NAO phase (panels a, c and e) and the relative difference in surge level for La Niña in Southeast Asia and Australia (panels b) and El Niño in the United States and Central America (panel d). Panel f shows the relative difference for the positive and negative NAO phases across Europe and the Mediterranean. Bootstrapping was used to assess the statistical significance of the phase difference, and stations shown in black indicate where the phase difference is not statistically significant.
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