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Return level analysis on joint distribution of extreme wave
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Abstract: Extreme wave heights and their duration data from 1985 to 2016 were used in Field of Research Facillity (FRF)
from north Carolina, USA. The optimal Gumbel-Hougaard copula and Kendall distribution function were used to construct
the joint probability distribution model of different combinations of extreme wave height and corresponding duration. The
probability of encounter, the "OR’ return period, the "AND’ return period and Kendall return period of each combination were
analyzed to calculate the joint design value of each combination by the method of maximum probability. The results show that
the cumulative frequency corresponding to Kendall return period more accurately represents the risk rate under the specific
design frequency. The design values of Kendall return period calculated with return periods of 5 years, 10 years, 20 years, 50
years, 100 years and 200 years are between 'OR’ return period and "AND’ return period, and less than the corresponding
marginal distribution design values. Based on the combination of extreme wave height in Kendall return period and its dura-
tion in different return periods, the results can provide new options for the design reference and risk management of marine
engineering structures.
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