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Importance of Ocean Heat Content

IPCC SROCC, Ch. 5, Fig. 5.4b, Allison et al. 

(2019) 

Warming rate (°C century-1) below 4000 m

von Schuckmann et al. (2020)

Earth heat inventory relative to 1960 (ZJ = 1021 J)

Where has heat entered the ocean?

Where is it today?
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Global Ocean-Sea Ice Model

• ACCESS-OM2 (Kiss et al., 2019) 

• 1° horizontal resolution

• 50 vertical levels

• KPP vertical mixing (Large et al., 1994)

• JRA55-do 1958-2018 (Tsujino et al., 2018)
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Spin-Up so Far

Interannual Forcing (IAF)

1958-2017

issues:

• shock to the model after 

each cycle

• model drift?

Global OHC during the Spin-up (Kiss et al. 2018)
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New Spin-Up Repeat Decade Forcing (RDF) 1962-71
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Validation

Pre-industrial Offset
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Validation

79%

82%
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Heat Uptake, Transport and Storage Rates

• Southern Ocean dominates anomalous heat 

uptake

• 50% of heat signal goes into Atlantic Ocean

• 2/3 then released across the surface
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Regional Contributions

5.7

0.2
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Regional Contributions
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• We present a new ocean-sea ice model spin-up using repeat 1962-71 forcing 

to establish a state before the recent ocean heat uptake occurred

• 43% of the anomalous heat taken up in the Southern Ocean since 1972 goes

into the Atlantic, where two-thirds is lost across the surface

• Simulations forced with tropical atmospheric trends show weak ocean heat

content trends, suggesting long-term tropical heat uptake is minor
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