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Annual Equatorial Waves in Pacific Ocean
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Annual equatorial waves in Pacific Ocean are calculated in two independent ways.
These results are compared to investigate whether linear wave dynamics reproduces realistic
features of them. Firstly these waves are calculated by linear model forced by annual cycle
of zonal wind stress on the Pacific Ocean. And then they are detected in the manner of
vertical and horizontal modes decomposition from observed climatrogical density data. The
agreement is good in first and third mode Rossby waves of the first three vertical modes.
But second mode Rossby and particularly Kelvin waves show poor agreement.

The first and third mode Rossby waves are mainly excited and enhanced in the eastern
Pacific where wind forcing are larger than western. Wind forcing propagates westward in
comparable phase-speed with Oceanic Rossby waves. The Oceanic Rossby waves are in
phase with wind forcing in eastern Pacific Ocean and phases given at eastern boundary by
incidental Kelvin waves are readily adjusted to wind phase there.
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Fig.1. Model Ocean (bold frame), region
. o
density data are analyzed (broken 2
line), and location of Christmas island
(157 W, 2°N) and Canton island (172° b1
o

W, 2.8° S)(cross).
Fig.2. Vertical profiles of sigma-t

(Kg/m® : left) and buoyancy fre-
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Fig.3. Phase (upper) and amplitude Fig.4. Same as Fig. 3, but first balo-
(lower) of first baloclinic kelvin clinic first mode Rossby wave.
wave detected from density data
(square), calculated by mode (cir-
cle) and corresponding contribu-
tion of wind stress (cross).
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Fig.5. Same as Fig. 3, but first balo- Fig. 6. Same as Fig. 3, but first balo-
clinic second mode Rossby wave. clinic third mode Rossby wave.
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Fig.7. Same as Fig. 3, but second Fig.8. Same as Fig. 3, but second
baloclinic Kelvin wave. baloclinic first mode Rossby wave.
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Fig.9. Same as Fig.3, but second Fig.10. Same as Fig.3, but second
baloclinic second mode Rossby baloclinic third mode Rossby
wave. wave,
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