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Mode Change of Deep Water Formation Deduced from Slow Variation
of Thermal Structure: One-dimensional Model Study
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Abstract : Recently, it has been observed in the East Sea that temperature increases below the thermocline,
and dissolved oxygen increase in the intermediate layer but decrease below it. The layer of minimum
dissolved oxygen deepens and the bottom homogeneous layer in oxygen becomes thinner. It emerges very
probably that these changes are induced by the mode change of deep water formation associated with global
warming, To further support this hypothesis, a one-dimensional model experiment is performed. First, a
thermal profile is obtained by injecting a cold and high oxygen deep water into the bottom layer say the
bottom mode. Then, two thermal profiles are obtained from the bottom mode profile by assuming that either
all the deep water introduce into the intermediate layer has been initiated, say the intermediate mode, or that
only a part of the deep water has been initiated into the intermediate layer, say the intermediate-bottom
mode. The results, from the intermediate-bottom mode experiment are closest to the observed results. They
show quite well the tendency for oxygen to increase in the intermediate layer and the simultaneous thinning
of the bottom homogeneous layer in oxygen. Therefore, it can be said that the recently observed slow
variation of the thermal structure might be associated with changes in the deep water formation from the
bottom mode to the intermediate-bottom mode.

Key words : 53/l (East Sea), 2= ¥%H(mode change), 3% E S (intermediate mode), H3 Bd(deep
water formation), €& 3(thermal structure)
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Fig. 1. Bottom topography of the East Sea and some sta-
tions of deep water measurement.
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Fig. 2. Vertical profiles of potential temperature and dissolved oxygen measured in (a) the Japan Basin (after Kim and
Kim 1996) and in (b) the Yamato Basin (after Minami e¢ al. 1999). Measurement stations in the Japan Basin

are shown in Fig. 1.
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Fig. 3. Model configuration. T and C denote temperature
and dissolved oxygen content. A, w and z means,
respectively, surface area, vertical velocity and
vertical coordinate.
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Fig. 6. Results of 30-year run of the intermediate mode experiment. For comparison, observed vertical profiles are

inset.
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Table 1. Summary table showing the comparison between observation and model results.

Observed data Intermediate mode  Intermediate-bottom mode
Potential Temperature Increase Increase Increase
Dissolved Oxygen in intermediate layer Increase Increase Increase
Dissolved Oxygen in bottom layer Decrease Decrease Decrease
Oxygen minimum depth Deepen Deepen Deepen
Bottom layer thickness Decrease No trend Decrease
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