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Corrigendum to
Diffusivity and viscosity dependence in the linear

thermocline (J. Mar. Res., 62, 743–769)

by J. H. LaCasce1

The statement in LaCasce (2004) that the amplitude, A, of the western boundary layer
solution (Eq. 25 in the article) is determined by matching at the northern wall to the
streamfunction from the northern boundary inner layer solution, �in, is incorrect. The
correct procedure is to match to the full boundary layer solution at the northern wall, with
contributions from both the inner and outer layers. Doing this ensures that the full transport
in the northern layer is fed into the western layer.

Correcting the boundary condition, we obtain the solution in Figure 1 (to be compared
with Fig. 1 in the article). Now there is southward flow in the northern half of the western
boundary layer, where before that flow was purely northward. Indeed, the incorrect
boundary condition required an inflow from the west to satisfy a net eastward flow in the
northern inner boundary layer. But the transport in the northern outer layer is westward and
stronger, so including it causes the flow reversal in the northwest. In addition, the vertical
flow in the western layer is also altered. While previously there was upwelling along the
entire western wall, now there is downwelling in the northern half of the boundary layer
(with upwelling offshore, as discussed previously).

Similar alterations occur with the solution in the boundary-intensified mixing case with
Ekman damping (shown in Fig. 6 in the article). However, the error only affected the
western boundary layer flow; the solution elsewhere was correct. Moreover, the conclu-
sions of the article, that upwelling occurs primarily in the boundary layers and is thus
affected by the choice of viscosity, are unchanged.

There is a second aspect which is also worth pointing out. In the article I stated that the
boundary layers at the southern boundary are like those found in the north (the same point
is made by Pedlosky, 1969). However, this need not be the case if the Coriolis parameter
there is small, because this will alter the balance of terms (discussed in Section 3c). In
particular, a small f favors a balance between the first and fourth terms in Eq. (11), yielding
a single southern layer rather than the nested double layer structure seen in the north. This
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boundary layer involves solving a fourth-order diffusion equation. If, however, the basin is
confined to mid-latitudes, this is not an issue. It is for this reason that the basin is shifted
northward in the present Figure 1 and a smaller Ekman coefficient is used.

Interestingly, both the corrected solution with Ekman damping and that with Rayleigh
damping (see Fig. 3 in the article) exhibit two surface gyres, with westward flow along both
the southern and northern boundaries, and convergent flow along the western boundary.
The solutions are thus qualitatively similar. But both differ from comparable numerical
simulations of thermally-forced flow, where the sinking occurs in the east or north and the
surface flow manifests as a single gyre (e.g. Martozke, 1997; Huck et al., 1999). We are
currently exploring the reasons for this difference. However, we note a recent study which
suggests that sinking at the eastern wall is suppressed with progressively higher numerical
resolution (Park, 2006). In such cases, the surface flow veers to the north, yielding two
gyres, as in these linear solutions.
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Figure 1. The vertically-averaged vertical velocities for the diffusive viscosity case, with the
corrected matching condition at y � 1. The diffusivities and the horizontal Ekman number are as
shown. Superimposed are the surface velocities, with an arbitrary scale.

940 [64, 6Journal of Marine Research



REFERENCES
Huck, T., A. J. Weaver and A. Colin de Verdiere. 1999. On the influence of the parameterization of

lateral boundary layers on the thermohaline circulation in coarse-resolution ocean models. J. Mar.
Res., 57, 387–426.

LaCasce, J. 2004. Diffusivity and viscosity dependence in the linear thermocline. J. Mar. Res., 62,
743–769.

Marotzke, J. 1997. Boundary mixing and the dynamics of three-dimensional thermohaline circula-
tions. J. Phys. Oceanogr., 27, 1713–1728.

Park, Y. G. 2006. Dependence of an eastern boundary current on the horizontal resolution in
thermally driven circulation. J. Geophys. Res., 111, doi:10.1029/2005JC003362.

Pedlosky, J. 1969. Linear theory of the circulation of a stratified ocean. J. Fluid Mech., 35, 185–205.

Received: 17 October, 2006.

2006] 941LaCasce: Corrigendum



Acknowledgment

The editor is grateful to the members of the editorial board and the following
scientists who have reviewed papers for the Journal of Marine Research in
2006:

D. Aguilera
J. Aller
R. Aller
G. Aloy
K. Arrigo
D. Baines
D. Baird
S. Behara
M. Behrenfeld
M. Bender
P. Berg
P. Berloff
E. Boss
B. Boudreau
D. Burdige
J. Candela
M. Carr
P. Cessi
Z. Chase
J. Church
G. Deane
R. deSzoeke
W. Dewar
S. Drijfhout
J. Early
P. Eldredge
S. Elgar

R. Ferrari
E. Firing
J. Font
S. Forster
R. Garvine
S. Garzoli
D. Glover
A. Gnanadesikan
S. Godfrey
M. Gregg
G. Gust
D. Hansell
K. Helfrich
T. Hibya
A. Hogg
N. Hogg
M. Huettel
G. Hughes
R. Jahnke
M. Jiang
G. Johnson
H. Johnson
L. Kantha
S. Kennan
R. Kiel
D. Kirwan
P. Klein

J. Klymak
E. Kunze
J. LaCasce
S. Loza
D. Luther
J. Marotzke
J. Marshall
M. McCartney
C. Meile
J. Middelburg
R. Molinari
M. Moline
E. Monahan
K. Moore
J. Morison
W. Naqvi
L. Oey
M. Ott
T. Ozgokmen
C. Pasquero
C. Paull
T. Pease
C. Pilskaln
J. Potemra
M. Price
W. Reeburgh
D. Reed

P. Richardson
L. Rothstein
B. Rudels
D. Rudnick
R. Salmon
R. Samelson
P. Santschi
M. Schartau
F. Schott
A. Shanks
D. Siegel
B. Sloyan
M. Spall
J. Sprintall
K. Stolzenbach
D. Stramski
P. Strutton
P. Sura
R. Thomson
M. Tomczak
J. Toole
Y. Tsehtik
D. Valentine
C. van der Zee
R. Wajsowicz
G. Waldbusser
C. Wilson
J. Xu


