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Effects of cabbeling and thermobaricity on AABW and MCDW formation
around 110°E-140°E in Southern Ocean
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! Tokyo University of Marine Science and Technology

Effects of cabbeling and thermobaricity are expected to have important roles on the formation of Antarctic Bottom Water
(AABW) and Modified Circumpolar Deep Water (MCDW) in Southern Ocean. CTD data observed by TR/V Umitaka-maru in
2003, 2005, 2008, 2010 and 2011 along 110°E, 115°E, 130°E, and 140°E lines (Fig.1) were analyzed to evaluate cabbeling-
and thermobaricity-induced velocities by using an equation formulated by McDougall(1987). Cabbeling-induced velocity is
larger at ASF region and its magnitude exceeds 10~(m/s) (Fig.2). Especially significant effects of cabbeling were found at the
depth range of 350-600m where the horizontal gradients of potential temperature and salinity are large (Fig.3). The
thermobaricity-induced velocity with magnitude of 10°-10® (m/s) were found in the deep layer near 1500m depth at 65.0-
65.5°S, which is comparatively smaller than that of cabbeling. Additional method to evaluate the effects of cabbeling and

thermobaricity on MCDW and AABW formation will be discussed in the presentation.
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Figure 1. CTD stations in this study area. Figure 3. Vertical profiles on ASF along 140°E in 2005.
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Figure 2. Vertical sections of Potential Temperature(Left), Salinity(Right)
surperimposed on the cabbeling velocity(m/s) ,along 140°E in 2005.
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