Appendix D

Energy balance equation

The energy balance equation is derived by multiplying equations (4.61),

(4.62), (4.60) by respectively pou, pov, pog¢ and adding. For simplicity the
baroclinic and atmospheric pressure gradients, the tidal force and horizontal

diffusion are neglected. After a straightforward calculation one obtains
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is the kinetic energy,
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the energy flux vector and
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the dissipation of energy by turbulent diffusion. The diffusion fluxes are given
by

vr Ou vy Ov
Dy, Dy)=(F- 52, 2220

( ! 2) h3 0s h3 0s
= (Ts1,Ts2)  at the surface
= (Tp1, T2) at the bottom

) inside the water column

(D.6)

851



852 APPENDIX D. ENERGY BALANCE EQUATION

The vertically integrated form of (D.1)) becomes
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where (us,v5) and (up,v,) are the velocities at respectively the surface and
the bottom.
In case of a pure 2-D application, v ~ @ and v ~ T in which case (D.7])—

(D.10]) reduce to
1
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Finally, the domain integrated forms are obtained by integrating
over the 2-D horizontal domain. This gives
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with
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The second integral is taken along the 2-D boundary of the domain where
(n1,n2) is the outwards pointing unit normal along the boundary.
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