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Figure 1-3. A map of the major currents of the world ocean (after Tomazin 1985). The horizontal
dashed lines are the Tropic of Cancer al 23.5°N and the Tropic of Capricorn at 23.5°S.
The Arclic Circle and the Antarctic Circle are at 66.5'N and 66.5'S respectively.
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Fici. 3. initial stades of (2] temperature and (b) wit [consour interval
ne-quarter that of (a)]. Both panchs also show the streamfunction s
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marily due to downwelling on the eastern boundary at
the equator. The physical processes driving this cir-
culation are difficult to determine and need further
study. Similar features are present in the models of
Takano (1981) and Cox and Bryan {1984). Cox and
Bryan attribute it to unspecified numerical difficulties.
The dependence of the strength of the primary merid-
ional overturning cell on the magnitude of the vertical
diffusivity is shown in Fig. 8. The overturning shows
an approximately cube root dependence on the diffu-
stvaty,

In an analogous manner, we can integrate the con-
tinuity equation meridionally, and define a zonal-ver-
tical plane mass transport streamfunction, This quan-
tity is plotted for Experiments 2, 1 and 4 in Fig. 9. The
changes in the surface circulation patterns discussed
above are very visible here. The increased zonal flow
at high diffusivity leads to a much stronger zonal over-

LATITUDE

streamfunction for (a) Ayr = 0.1, (b) dur = 0.5, (¢) Aye = 2.5
(i = 1.5 % 10" m" 57, solid contours indicate counterclockwise circulation),
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Fig 4. An impressionistic budget of tidal energy flux. The traditional sink is in the bottom boundary layer
(BBL) of marginal seas. Preliminary results from Egbert (1997) based on TOPEX/-POSEIDON altimetry
suggest that 0.9 TW (including 0.6 TW of M, energy) are scattered at open occan ridges and scamounts.
Light lines represent speculation with no ebservational support. “ 14 Hawaiis™ refers to an attempted global
extrapolation of surface to internal tide scattering measured at Hawaii, resulting in 0.2 TW available
for internal wave generation. The wind energy input is estimated from Wunsch (1998), to which we have
added 0.2 TW to balance the energy budget. This extra energy is identified as wind-generated internal
waves — radiating into the abyss and contributing to mixing processes.
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Fig. 1. A schematic representation of Langmuir circulation. (Redrawn from Pollard (1977).)
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Figure 13. Proposed transport scheme for waters denser than o = 27.80 in the northern North Atlantic,
B I |

based on all available measurements.
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BBL-GM (a) NOBBL-GM

Figure 10: Properties in BBL for BBL-GM (left figures) and near the bottom for NOBBL-
GM (right) in the northern North Atlantic: (a) horizontal velocity fields and topography,
(b) potential density (¢2). Counter interval is 500m for (a), 0.02 o3 for (b). Shading is
imposed more than 37.05 for (b).




