












THE WATER-WAVE PROBLEM
y = 1+ η(x, z, t)
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Kinematic boundary condition:
ηt = ϕy − ηxϕx − ηzϕz

Dynamical boundary condition:
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Difficulties:
A free-boundary value problem
Nonlinear boundary conditions

Parameter: � = �/gh2



THE WATER-WAVE PROBLEM
y = 1+ η(x, z, t)

y = 0 x

y

z

Δϕ = 0

ϕy = 0

Kinematic boundary condition:
−c = ϕy − ηxϕx − ηzϕz

Dynamical boundary condition:

−cϕ +
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2
muϕ|2 + η − �

%
ηxs

1 + η2x + η2z

&
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%
ηzs

1 + η2x + η2z

&

z

= 0

Difficulties:
A free-boundary value problem
Nonlinear boundary conditions

Parameter: � = �/gh2

Solitary waves: η(x, z, t) = η(x− ct, z), η(x− ct, z)$ 0 as |(x− ct, z)|$ 4
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FULLY LOCALISED
SOLITARY WAVES

Weak surface tension (β < 1/3):


















































































































