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Experiment and wavelet analysis of the evolution process of
freak waves around reefs

ZOU Li'*? WANG Aimin®> ZONG Zhi*® PEI Yuguo® ZHAO Yong'

(1. State Key Laboratory of Structural Analysis for Industrial Equipment Dalian University of Technology Dalian 116024 China;
2. School of Naval Architecture Dalian University of Technology ~Dalian 116024 China; 3. Collaborative Innovation Center for
Advanced Ship and Deep-Sea Exploration Shanghai 200240 China; 4. Transportation Equipment and Ocean Engineering College

Dalian Maritime University Dalian 116026 China)

Abstract: To study the evolution process and the characteristics of waves around some reefs the terrain of a typical
reef in the western Pacific was chosen as the research object in this paper. The three-dimensional model on the reef
terrain ( 1:100) was set up in the test tank. The Goda-improved JONSWAP spectrum was applied as the input of a
wave maker with the spectral peak elevation factor y equal to 2. 0. The behaviors of the directed random wave with
various significant periods and wave heights were tested. Many wave gauges were laid out around the reef. In addi—
tion the characteristics of the wavelet spectrum of the wave surface sequences were analyzed on the basis of the
wavelet transform. By analyzing the evolution process of waves in the test it was found that freak waves exist at the
terrain break under many behaviors. By analysis of the wavelet energy spectrum when a wave group appears near
the back of freak waves the wave group gets the energy of the freak wave and the energy of the wave group increa—
ses; in addition secondary freak waves could form. Also the terrain mutation could result in a high probability of
freak waves. The generation of freak waves has a certain relationship with the features of the wave group; in addi-
tion the evolution characteristics of single freak waves and secondary freak waves are different.
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Fig.2 Test terrain and arrangement of wave height meter
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Table 2 Working condition producing freak wave
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