Long-term variability in wave climate related to the North Atlantic Oscillation
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The exploitation of wave energy resource depends on knowledge of this resource including its seasonal cycle and variability on various time scales. Ship and buoy observations, satellite altimetry data and wave models all contribute to our knowledge of wave climate. The north east Atlantic and neighbouring Atlantic-exposed regions are known to hold a globally significant wave energy resource, especially in the winter when average wave heights are among the world’s largest. Data from the North Atlantic and the North Sea have suggested both an increase in wave height over the last few decades and a strong relationship of winter wave height to a major mode of atmospheric variability, the North Atlantic Oscillation (NAO). Altimeter data has elucidated the spatial response of wave heights to the NAO, but this data set is too short to identify variability in the response within the winter period. Data collected at North Cormorant (north east of Shetland, Scotland) since the early 1970s provides longer-term data that indicates inter-decadal variability in wave climate at this location. This data confirms a strong response of wave heights to the NAO that peaks in January-February, with only a weak response in the autumn.

