
Index

C p , 24
D, 15
D/Dt , 8, 17, 40, 66, 155
f , 35
f0, 39
Fr, 20
kS , 10
L , 15
p, 4
p′, 21, 52
pa , 26
P , 71
Re , 18
Reh , 20
Rev , 20
S, 5
T , 5
tadv, 15
u, 8, 17, 39
uh , 23
αT , 24, 52
αθ , 29
β, 37, 39
β-effect, 49
β-plane, 39
β-spiral, 68
βS , 29, 52
�ρ, 15
�ρ0, 15
�S, 15
�Td , 15
�Ts , 15
�ζ , 15
δa , 19
ε, 34
�ρ , 20, 29, 52
κT , 32
κv , 62, 76
µ, 10
∇, 8
∇h , 21, 39
ν, 20

ρ, 4, 9
ρ0, 15, 52
ρθ , 31
σθ , 31
τ∗, 43
θ , 25
�, 9
�, 9

advective scale, 76
advective time scale, 16
advective-diffusive scale, 76
angular momentum, 38
Antarctic Bottom Water, 127, 129
Antarctic Circumpolar Current, 115, 123
aspect ratio, 19, 20

baroclinic, 58
baroclinic deformation radius, 58
baroclinic mode, 60
barotropic, 58
barotropic deformation radius, 58
barotropic mode, 60
Bernoulli function, 61, 65, 67, 82
boundary condition, 69
boundary conditions, 33, 40, 42, 43, 45, 148
buoyancy, 53
buoyancy frequency, 29, 30, 31, 55, 57, 59
buoyancy oscillations, 30

cabbeling, 163
characteristic scales, 15
circumpolar connection, 112, 128
circumpolar current, 115, 123
circumpolar zonal transport, 118, 122
closed geostrophic contours, 104, 106
closed streamlines, 99
closure theories, 15
compressibility, 20, 29, 52, 159
compressibility pressure coefficient, 159
conservation of mass, 8, 66
continuum representation, 4
convective adjustment, 74
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convective instabilities, 71
Coriolis force, 9, 18, 34
Coriolis parameter, 35, 37, 38
curl, 17

deformation radius, 58
density, 4
density scale depth, 22
diagnostic, 22, 37
diffusively driven, 63, 73, 90, 94, 96, 126, 127, 129
dimensional scales, 15
divergence, 17
Drake Passage, 112
dynamic pressure, 5
dynamic viscosity, 9, 10

eddy diffusion, 105
eddy flux, 133
eddy viscosity, 42
Ekman layer, 41, 51
Ekman pumping, 43
Ekman vertical velocity, 42
entropy, 23
equation of state, 6, 20, 26, 52, 68, 153, 158, 159, 162,

163
equator, 33, 34, 36, 129
Eulerian, 8
external deformation radius, 58

first law of thermodynamics, 10
fractional density difference, 22
Froude number, 19, 20

geostrophic balance, 35
geostrophic constraint, 113, 122
geostrophic contours, 103
geostrophic Sverdrup transport balance, 44
gradient, 8, 17, 39, 157
gravitational acceleration, 9
gravitational potential, 9, 19
Gulf Stream, 49

haline contraction coefficient, 29, 52, 159
Hamiltonian formulation, 12, 13
heat transport, 129
homogenization, 99, 111
homogenized pool, 87, 110
hydrostatic approximation, 18
hydrostatic balance, 20

incompressibility, 22
internal boundary layer, 63, 76, 90, 96, 98
internal boundary layer scale, 77
internal deformation radius, 58
internal form stress, 114
internal wave equation, 30

kinematic viscosity, 20
kinetic energy, 72

Lagrangian, 6
large-scale circulation, 1
layer model, 64

material derivative, 8, 17, 40, 66, 155
meridional overturning circulation, 1, 128
meridional overturning stream function, 95
mid-depth meridional overturning, 129, 142
molecular diffusion, 31, 32

Navier-Stokes equations, 14
Newton’s third law of motion, 9
nonhydrostatic, 30
North Atlantic Deep Water, 129

outcrop, 81, 90

parcel-exchange symmetry, 12
parts per thousand, 10
passive scalar, 99
Peclét number, 32, 99
phase velocity, 57
planetary geostrophic equations, 3, 34, 36, 39, 51, 53,

63, 70, 157
planetary vorticity, 35
planetary waves, 58
potential density, 31, 162
potential energy, 71
potential temperature, 25, 27
potential vorticity, 61, 66, 82, 101, 152, 157, 161
potential vorticity flux, 105
potential vorticity homogenization, 88, 111
potential-temperature scale depth, 27
practical salinity scale, 10
pressure, 4
pressure coordinates, 154, 163
pressure effect on temperature, 25
primitive equations, 34, 156, 167

quasi-geostrophic, 39, 58, 102

reduced equations, 14
reduced gravity, 65
reference pressure, 26
relativistic corrections, 19
Reynolds number, 20
Rossby number, 34
Rossby radius, 68
Rossby wave, 68

saline diffusivity, 10
salinity, 5, 10
seawater, 6, 10, 11, 13, 52, 68, 146
shadow zone, 85
Southern Ocean, 112, 118, 123, 128
specific heat, 24, 26
stratification, 29, 52
stream function, 41, 67, 99, 102, 107
subduction, 84, 90
subtropical gyre, 1, 76, 79, 85, 86, 87, 90, 96, 97, 128
surface air temperature, 70
surface heat flux, 71
Sverdrup transport balance, 45, 51
Sverdrup vorticity relation, 37, 51

tangent-plane approximation, 39
temperature-salinity relation, 158, 161
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thermal circumpolar current, 119
thermal diffusivity, 32
thermal expansibility, 11, 24
thermal expansion coefficient, 24, 27, 29, 52, 159
thermal geostrophic current, 122
thermal wind, 35, 65, 157
thermobaric coefficient, 159, 160
thermocline, 1, 74, 78, 80, 89, 90, 96, 97
thermocline equations, 54
thermodynamic energy, 5, 6, 10, 23, 54
thermodynamic pressure, 5
thermohaline oscillations, 152
thermohaline planetary geostrophic equations, 34,

146, 157
thin disk, 38
topographic sill, 117
topographic Sverdrup transport balance, 50
trajectories, 12, 86
turbulence, 62
turbulent heat diffusion, 90, 94
turbulent heat flux, 62

turbulent momentum flux, 41

velocity, 4, 8, 17, 22, 39
ventilated, 84
ventilated pool, 87, 98
ventilated thermocline, 84, 88, 96, 97
vertical modes, 57
vertical structure function, 56
vorticity, 37, 39, 46, 51
vorticity drag, 106

wave equation, 30, 57
wavenumber, 58
western boundary current, 49
western boundary layer, 49
western intensification, 49, 51
western pool, 85, 87
wind stress, 41, 42, 70, 71, 79, 119, 132, 134, 138
wind-driven circulation, 45, 73, 96

zonal channel, 112
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