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Understanding of the role of ocean vertical heat transport process on heat
uptake efficiency in the climate system
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The role of dense water mass transport to ocean-deep layers at high
latitudes on ocean heat absorption in the climate system was investigated using the climate model
MIROC6. The formation and spreading of dense deepwater in the polar regions play a crucial role in
one of the most critical climate systems. Here, we performed a series of numerical experiments with
a climate model where the downward water mass transport through the bottom boundary layer is
artificially reduced to quantitatively evaluate its impacts on the transient ocean and climate
responses. It is demonstrated that changes in deepwater formation have non-negligible impacts on not

only ocean heat content but also the Earth®"s radiation budget at the top of the atmosphere:
reduction in deepwater formation in high-latitude oceans causes warming of bottom water, cooling of
the ocean surface, and a subsequent decrease in outgoing longwave radiation.
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