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Synopsis

The design wave for a target facility is calculated with the offshore design wave in deep sea,
simulating wave transformations in shallow water. However, for facilities on long gentle slopes, far
from offshore, or in inland seas, wave generation and growth in the local wind field from offshore to
the facilities may not be considered. In such cases, a virtual deepwater wave near the facilities in
shallow water (which is called as “a pseudo-deepwater wave” in this study) is often estimated by
wave hindcasting with the deep-sea condition. On the other hand, the wave hindcasting for shallow
water waves has been advanced in applicability and calculation accuracy. However, while the waves
estimated with this model in shallow water are not deepwater waves understandably, a suitable
solution that incorporates shallow water wave simulation techniques into the current procedure to
estimate design waves for port and coastal conservation facilities is urgently required.

Therefore, in this study, a concept of quasi-deepwater wave is newly proposed as same as one of
pseudo-deepwater wave to define the offshore design waves in shallow water. Namely, a quasi-
deepwater wave is estimated by wave hindcasting with the shallow water condition. Moreover, as a
case study, specific examples of estimating design wave conditions at a target facility with the quasi-
deepwater wave are introduced, along with important considerations.

The quasi-deepwater wave requires both the inverse estimation of a design deepwater wave with
setting an appropriate directional spreading parameter and the calculation of design waves on harbor
facilities, considering wave transformation in shallow water. This study verifies the validity of
properties of deep and shallow water waves inversely estimated with the quasi-deepwater wave
condition with the results of extreme value statistical analyses on existing wave hindcasting data,
which is used for estimating the quasi-deepwater waves. The results highlight the importance of
careful setting of the directional spreading parameter for the design deepwater wave, as it can
influence both the properties of the design deepwater wave and the design wave of harbor facilities
calculated with the design deepwater wave condition. Furthermore, we propose a simple method with
newly created calculation charts to estimate approximate offshore wave properties, which are used as

initial values for the inverse estimation through repeated calculations of wave transformation.

Key Words: quasi-deepwater wave, pseudo-deepwater wave, design deepwater wave, deep sea,

shallow water, wave simulation, wave hindcasting
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