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A Numerical Study on the Response of the Tropical Pacific
Sea Surface Temperature to a Sudden Change of Wind Stress

by Kensuke TAKEUCHI
Department of Geophysics, Faculty of Scinece
Hokkaido University
( Received June 29, 1985)

Responses of sea surface temperature in the tropical Pacific Ocean to a sudden change
of windstress is examined using a multi-level numerical model. The model ocean is a
rectangular basin with a flat bottom, and is driven by steady windstress until a quasi-
stational state is attained, when eastward windstress is added suddenly in the eastern portion
of the model ocean.

Sea surface temperature around the Equator in the central and eastern portion of the
model ocean increases by up to 3.5 degrees. Analysis of the result show that the increase of
sea surface temperature in the central area is due to advection by eastward current associ-
ated with eastward propagating internal eqatorial Kelvin waves excited by the change of
windstress, while in the area near the eastern boundary, along with the zonal advection,
deepening of the thermocline and resulting reduction of equatorial upwelling also play
important roles. It is also shown that it is the first vertical mode which is mostly responsible
for the variation of the sea surface temperature.
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Fig.1. Windstress dsitribution used in the
model, (a) before the sudden change of
windstress and (b) after the change.
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Fig. 2. Horizontal sea-warter density distri-
bution, from the top, in surface, 3rd (75
m) and 5th (135m), at the qusi steady
state just before the change of windst-
ress, after 9 years of spin-up by the
windstress shown in Fig. 1(a).
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Fig.4. Time evolution of sea-warter density along the equator, from the left, in the
surface and the 5th layer. The horizontal axis is distance from the western
boundary and the vertical axis is date after the change of windstress.
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Fig.5. Same as Fig. 4 except for magnitudes of terms in the density (temperature)
prediction equation. Shaded area shows the term is working as a density reduc-
tion (warming) factor.
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Fig.6. Time evolutions of compornents of the first 4 vertical modes along the
equator. A dash line countour indicates negative value which means the contribu-
tion of the mode to sea surface zonal current is westward.
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Fig.7. Time evolution of zonal current in
the surface layer. Sahded area shows
the current is wdstward.
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