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Fig. 2 Generation, propagation, and interference patterns of free infragravity waves driven by bichromatic wave groups under

intermediate (upper) and shallow (lower) water conditions!
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Fig. 3 Schematic of long-wave generation by moving breakpoints under bichromatic wave groups on a planar beach (upper), with time

series of wave height variations across the breakpoint moving zone x; < x < X, (lower). Within the surf zone, wave heights are

limited by yh, where y is the breaker index !
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Fig. 4 Phase differences Ap between incoming infragravity waves and wave groups (upper), corresponding source term R (middle),

and observed (dots) and computed (solid line) amplitudes of incoming infragravity waves (lower) of flume tests of irregular waves

propagating over a barred beach. The breakpoint was located at x =21 m
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Review on generation and evolution of infragravity waves

Liu Ye', Liao Zhiling2 , LiuQi', LiShaowu'

(1. State Key Laboratory of Hydraulic Engineering Intelligent Construction and Operation, Tianjin University, Tianjin 300072, China; 2. The
Lyell Centre for Earth and Marine Science and Technology, Institute for Infrastructure and Environment, Heriot-Watt University, Edin-
burgh EH14 44S, UK)

Abstract: Infragravity waves (with periods of 25—250 s) are critical components of nearshore hydrodynamic pro-
cesses and have significant influence on coastal geomorphological evolution and engineering safety. Based on the
conservation equations of mass, momentum, and energy, this paper systematically reviews the latest research pro-
gress on the generation mechanisms and evolution characteristics of infragravity waves. Regarding generation
mechanisms, the review elaborates on four primary mechanisms: bound long waves, moving breakpoint forcing,
bore merging, and wind gusts. Particular attention is given to the theoretical development from the classical equilib-
rium solution to non-equilibrium solutions for bound long waves, along with the recently proposed unified Green’s
function approach. In terms of propagation and evolution, the phase variation and energy transfer, nonlinear shoal-
ing, nearshore dissipation, and shoreline reflection of infragravity waves on sloping beaches are introduced. Then,
the amplification of infragravity waves over offshore raised topographies and coral reefs is also examined. The art-
icle further points out the inherent randomness present during the evolution of infragravity waves. Finally, future
research directions are outlined, providing a theoretical reference for further study and application in terms of infra-

gravity waves.

Key words: infragravity waves; radiation stress; bound long waves; moving breakpoint forcing; nonlinear shoaling;

coral reef
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