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Tropical cyclones generate extreme waves that represent a risk to infrastructure and maritime activities. The projec-
tion of the tropical cyclones derived wave climate are challenged by the short historical record of tropical cyclones,
their low occurrence, and the poor wind field resolution in General Circulation Models. In this study we use syn-
thetic tropical cyclones to overcome such limitations and be able to characterize present and future wave climate
associated with tropical cyclones in the Gulf of Mexico. Synthetic events derived from the NCEP/NCAR atmo-
spheric reanalysis and the Coupled Model Intercomparison Project Phase 5 models NOAA/GFDL CM3 and UK
Met Office HADGEM2-ES, were used to force a third generation wave model to characterize the present and future
wave climate under RCP 4.5 and 8.5 escenarios. An increase in wave activity is projected for the future climate,
particularly for the GFDL model that shows less bias in the present climate, although some areas are expected
to decrease the wave energy. The practical implications of determining the future wave climate is exemplified
by means of the 100-year design wave, where the use of the present climate may result in under/over design of
structures, since the lifespan of a structure includes the future wave climate period.


