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Latitudinal variation of vertical eddy di#usivity
estimated from the distribution of overturns

in the western part of the south Pacific Ocean

KITADE Yujiro*+, KUSAKA Tomoko*+, KAWAMURA Yuji*+, NIWA Yoshihiro*,,

NODA Akira*-, HAYASHI Toshifumi*-, HAMADA Hiroaki*-,

YAMASAKI Saeko*-, KOIKE Yoshio*- and MATSUYAMA Masaji*+

Abstract: Conductivity, temperature and depth observations were carried out at +- stations in the western

part of the south Pacific Ocean from February +3 to ,- during the T/RV Umitaka-Maru cruise to clarify a

latitudinal dependence of vertical eddy di#usivity. Observed potential temperature and salinity show

numerous density inversions. The number of density inversions at low latitudes (-*�-,.�S) is two times larger
than that at high latitudes (-/�--+�S). From the observed density inversion, Thorpe scale, LT, and vertical

eddy di#usivity, Kv, are estimated to be LT�*.,�*.-1m and Kv�+.+�-.+�+*�/ (m, s�+) at high latitudes,

and LT�*.-0�*.1*m and Kv�,.2�2.-�+*�/ (m, s�+) at low latitudes. The average value of Kv at low

latitudes is ,./ times lager than that at high latitudes implies that parametric subharmonic instability

associated with semidiurnal internal tide has an important role on the vertical mixing processes in the South

Pacific Ocean. Latitudinal distribution of observed Kv with maximum near -*�S suggests importance of
vertical mixing due to diurnal internal tide at this latitude.

Key words: Density inversion, Thorpe scale, vertical eddy di#usivity, parametric subharmonic instability, south

Pacific Ocean
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Fig. ,. Vertical sections of potential temperature and salinity.

Fig. -. (a) Vertical profiles of potential temperature, salinity and sq at Sta. 2. (b) Vertical profile of

Thorpe displacement with and without applying GK method.
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