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4 2% 1%

Table4 Combined risk probability of the high tidal level with

designed frequencies of 2% and 1% and different tidal ranges

Z/m /a R/m /a 1%
5.87 50 3.81 2 0.9252 5.59
5.87 50 3.96 5 0.9637 1.67
5.87 50 4.06 10 0.9739 0.62
5.87 50 4.16 20 0.9780 0.21
5.87 50 421 30 0.9789 0.12
5.87 50 428 50 0.9795 0.05
6.07 100 3.81 2 0.9311 5.95
6.07 100 3.96 5 0.9715 1.87
6.07 100 4.06 10 0.9828 0.72
6.07 100 4.16 20 0.9876 0.24
6.07 100 421 30 0.9886 0.14
6.07 100 4.28 50 0.9894 0.06
6.07 100 4.38 100 0.9898 0.02
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Abstract: The method with high tidal level and tidal range being enlarged by the same design frequency is widely used in the
derivation of design tide process at present. By using G -H Copula function, a two —dimensional joint distribution of annual
maximum tidal level and its corresponding tidal range was built. Thereafter, the risk probability of the combination of design high
tidal level and design tidal range was studied. Long—term observations on Tianjin Port were analyzed and the results indicate that
the probability is low when extreme high tidal level encountering high tidal range, the combination risk probability of high tidal
level with 50—year return period and tidal range with 50-year return period is 0.05%, the results calculated through enlarging the
elements by the same frequency were performed safer, the design criteria of tidal range can be reduced properly according to the
risk probability. The joint distribution model and its application provide a new method for deriving design tide process on the basis
of quantitative analysis.

Key words: design tide process; Copula function; design high tidal level; design tidal range; risk probability analysis of element
combination
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