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Two Layer Model of Subtropical Front

By Kensuke TAKEUCHI
Department of Geophisics, Faculty of Science,
Hokkaido University
( Received March 14, 1983)

The formation mechanism of the Subtropical Front is studied using a two layer
model. The model includes a gyre circulation which simplicitically models the Subtropical
Gyre, and heat transfer through the sea surface and the interface of the two layer. The result
indicates the following process. First, the gyre circulation and the differential heating work
together to form a density structure, in a way so that geostrophic currents converge
meridionally in a zone which lies in the central latitudes of the gyre with a direction slightly
tilting anticlockwise from zonal direction. In this process, the following two factors play
key rolls.

1) Difference of proesses of downward propagation of effects of heating and
cooling ; ie, cooling induces convection and its effect penetrates downward more efficiently
than warming effect which only extends by diffusion.

2) Differences of time lengthes for water columns in outer and inner regions of the
gyre to complete the circulations ; ie, the water column in the outer region of the gyre needs
longer time for the circulation, which consequently allows the lower layer longer time to be
warmed.

Finally, the meridional convergence of the geostrophic currents concentrate the
meridional temperature gradient in the surface layer and form the Subtropical Front.
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Fig.1: Schematic diagram of the model and tion of the basic
heat flux through the sea surface and the circulation used
interface between the two layers. in the model.
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Fig.4; Plots of upper and lower layer
temperature against time along with
plots of Ta, for valuses of W,/ Yuw,
from the top 0.5, 2.0 and 8.0,
respectively.
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\

Fig. 5;Horizontal distribution of upper and lower layer temperatures. Dot-lines indicate
boundaries between cooling and warming regions.
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Fig. 6; Decrease of upper layer temperature
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