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Abstract

Simple numerical experiments were performed on the thermohaline and the eddy-induced abyssal circu-
lations induced by deeper water formation. Both thermohaline forcing and eddy-induced forcing generate
mean clockwise circulation along the slope in a bottom layer if the bottom water is formed. On the other
hand, if deep convection does not reach the bottom layer and hence water in the intermediate layer rather
than the bottom layer is formed, thermohaline forcing is not able to generate significant mean circulation
in the bottom layer while eddy-induced forcing can generate it. This indicates that eddy-induced forcing
generates intense bottom currents observed in the Japan Sea and the Labrador Sea where the bottom
water is not formed. The present study also investigates the generation mechanism of eddy-induced abyssal

circulation.
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Fig. 1 Model configuration. Contour line indi-
cates initial potential vorticity of the bot-
tom layer. Yellow region along the west-
ern boundary is the region of nonzero har-
monic viscosity vz. Blue regions with
“eddy restricted” and “eddy generated”
also represent the region of nonzero har-
monic viscosity in the eddy-restricted and
eddy-generated experiments, respectively.
Red circle denotes water formation region.
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ERLETOEBOEREN T -EOBERRES A
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AT Asselin 74 W —EE ATy THERA L. 8K
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Table 1 Model parameters.

g = 10, ms~

gp =10x10"2 ms?
gh =25%x10"° mg™
f  =10x10"* 5!

Jei =2.0x10"" m!s!?
v =3125x102 m?s?
vy =20x10% m? s~1
Az = 15625. m

Ay = 15625. m

At =144 s
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Fig. 2 (a) Interface height (color tone), potential
vorticity (contour line) and horizontal ve-
locity (arrow) of lower layer. (b) Zonal
(y = 250 km) vertical section of north-
ward velocity (color tone) at each layer.
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Fig. 3 Intertace height (color tone), potential
vorticity (contour line) and horizontal ve-
locity (arrow). (a) upper layer, (b) lower
layer.
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Fig. 4 Same as Fig. 2 but for eddy-generated ex-
periment.
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Fig. 5 Same as Fig. 2 but for three layer experi-
ment.
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Fig. 6 Same as Fig. 5 but for eddy-generated ex-
periment.
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Table 2 5 years averages of PVF, RVF, and VIS of
eq.(5). Unit is x1072 572,

PVF | RVF | VIS
eddy restricted | 1.44 | 0.03 | -0.15
eddy generated | 6.38 | 0.71 | -0.75
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