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Waves and wave groups in shallow water: numerical and field results 
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Random waves and wave groups on deep water can be closely reproduced through the 
superposition of linear component waves with amplitudes determined from the target 
energy spectrum and with uniformly distributed random phases [1]. A spectral forrn usually 
adopted to represent random waves on deep water is the JONSWAP one. This stochastic 
random wave simulation technique can be applied also to shallow water when the local 
spectral forms are known and the non linearîties are taken into account. 

ln this study the behaviour of the random waves and wave groups on shallow water 
deduced by non linear numerical simulations is compared with the one deduced by field 
shallow water data excluding the surf zone_ 

The local spectral form on shallow water was obtained by the transfer of the JONSW AP 
spectrum on deep water {2]. The shallow water frequency spectrum so obtained (fig. 1) 
presents a single peak even for very shallow water, while both theory and experiments 
support the occurrence of a secondary peak in the shallow water spectrum due té the 
increased importance of the nonlinearities_ So a mode! was performed to give the 2nd order 
component of the vertical dîsp!acements 112 starting from the 1st order ones 111 with a 
perturbation method [3]. Fig. 2 shows T\l and 111 +n2 obtained with the nonlinear numericai 
simulations starting from the spectrum on the lowest depth in fig. l. 

The field data were recorded for ten minutes every four hours by a pressure gauge placed 
on six meters depth offshore Massa, on the Tuscan coast. The data, consisting of vertical 
displacements and current velocities and directions on the bottom, were coHected for 
Ministry of Public Works durîng the whole year 1989, in order to monitor the erosion of the 
shoreline. A prelimînary selection of the sea states was made to avoid dîsturbances and 
breaking waves through a check of the autocorrelation fnnction of the vertical displacements. 
The field sea states were analyzed wlth the spectral density method in order ta compute their 
peak frequency fp, and then selected through the value of the dimensionless parameter 

Ohp ""2X fp h/g 

hbeing the depth and g the gravity. The recorded sea state-s for which the value of Ohp differed 
more than ±10% from the value 0.63 of the simulated ones were rejected. 

For bath the simulated and field sea states the wave groups were identified with a discrete 
approach based on the individual waves obtained by the zero upcrossing method. The length 
of the wave groups, that is the number of individu.al waves exceeding a given threshold, and 
the energy density of the groups were computed for both the simulated and recorded waves 
on shallow water, and the relevant results were compared. 
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