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            Abstract
Wave climate is a primary driver of coastal risk, yet how climate change is altering wave climate is not fully understood. Here we identify transitional wave climate regions, coastlines with a future change in the occurrence frequency of a wave climate, with most of the regions located in south-western and eastern ocean basins. Analysis of the spatio-temporal changes in the atmosphere-driven major wave climates (the easterlies, southerlies and westerlies) under 2 emission scenarios for 2075–2099 and 2081–2099 shows increases in frequency from 5 to 20% for the easterly and southerly wave climates. The projected changes in these regions, in addition to sea-level rise and changes in storminess, can modify the general patterns of the prevailing wave climates and severely alter their coastal risks. Consequently, transitional wave climate regions should be recognized as areas of high coastal climate risk that require focus for adaptation in the near term.
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                    Fig. 1: Comparison of wave power in the ENSEMBLE projection.


Fig. 2: Comparison of mean wave direction in the ENSEMBLE projection.


Fig. 3: Analysis of wave climate area covered (%) in the ENSEMBLE projection.


Fig. 4: Transitional regions identified along continental coasts in the ENSEMBLE projection.


Fig. 5: Transitional regions along the Arctic coasts in the ENSEMBLE projection.


Fig. 6: Transitional regions along the Antarctic coasts in the ENSEMBLE projection.
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                Data availability

              
              The wave climate dataset downscaled from the CMIP5 experiments used in this study can be accessed at https://data.csiro.au/collection/csiro:13500 and http://search.diasjp.net/en/dataset/KU_wave_climate_projection_2022. All the data reported in the main text and supplementary information are available at https://doi.org/10.5281/zenodo.6482839.

            

Code availability

              
              The figures were generated with MATLAB and Surfer (Golden Software). All the codes used in the data processing and visualization of the wave climates are available at https://doi.org/10.5281/zenodo.6482839. Other routines are available upon request from the corresponding author I.O.
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