Geostrophic balance of the equatorial zonal flow
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Fig. 8.8. The Equatorial Undercurrent during February 1979 - June 1980 near 155°W. (a) Mean

temperature (°C), (b) mean geostrophic zonal veloeity (1072 m s1)X, (¢) mean observed zonal
velocity (102 m s1). Note the spreading of the isotherms at the equator. From Lukas and Firing

(1984).

Tomczak and Godfrey. Reg. Oceanogr., 1994



The Stommel model: transition from Ekman balance
to non-rotational physics on the equator
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Meridional Structure, 136°W
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Ocean Circulation Schematic
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Complex vertical structure of flow even at great depth
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Fig. 8.15. Ewvidence for banded
structure of currents at the equator.

(a) The South Equatorial Current
(SEC),
(EUC), and Equatorial Intermediate
Current (EIC) at 165°E;

(b) deep equatorial currents at
150 - 160°W during 1980 (solid
line, right depth scale) and during
March 1982 - June 1983 (thin line,

left depth scale). The cores of all

Equatorial Undercurrent

current bands comncide if the entire
current system during 1982/83 1s
shifted upward some 130 m.

Note the different depth and velocity

scales. Adapted from Delcroix and

Henin (1988) and Firing (1987).

Tomczak and Godfrey, RO



Eastern tropical Pacific
suggested reading

Kessler, W. S., 2006: The circulation of the eastern tropical Pacific:
A review. Prog. Oceanogr., 69, 181-217.

Willett, C. S., R. R. Leben and M.F. Lavin, 2006: Eddies and tropical
instability waves in the eastern tropical Pacific: A review. Prog.
Oceanogr., 69, 218-238.
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440 1 The Tropics

(a) (b)

Fig. 11.2. Contours of surface elevation and arrows representing currents for (a) a Kelvin wave and (b) an

eastward-propagating mixed planetary—gravity wave. Both waves have eastward phase velocity and eastward
group velocity. Fluid particles move parallel to the equator in the case of the Kelvin wave and move anticyclonically
around elliptical orbits in the case of the mixed wave. The figures show a range of latitudes corresponding to 4
equatorial Rossby radii.
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Yoshida Jet
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Figure 3.18. Changes in the zonal velocity component (centimeters per second) and
thermocline along the equator after the sudden onset of spatially uniform eagtward winds. The dashed lines indicate the speeds at
which Kelvin and the gravest Rossby mode propagate. The thermocline is glevated and motion is westward in shaded areas.
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