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Figure S1. Temporal evolution of the 10-year rolling trend of the HV component of the zonal-averaged potential temperature
change for the top ocean layer (0-300 m). Left to right: global, Pacific, Atlantic and Indian Oceans. Top to bottom: EN4,
OFES1 and OFES2. Horizontal axis: year; vertical axis: latitude. Stippling indicates the 95% confidence level.
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Figure S2. As for Fig. S1 but for the SP component.
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Figure S3. Temporal evolution of the 10-year rolling trend of the HV component of the zonal-averaged potential temperature
change for the middle ocean layer (300-700 m). Left to right: global, Pacific, Atlantic and Indian Oceans. Top to bottom: EN4,
OFES1 and OFES2. Horizontal axis: year; vertical axis: latitude. Stippling indicates the 95% confidence level.
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Figure S4. As for Fig. S3 but for the SP component.
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Figure S5. Temporal evolution of the 10-year rolling trend of the HV component of the zonal-averaged potential temperature
change for the bottom ocean layer (700-2000 m). Left to right: global, Pacific, Atlantic and Indian Oceans. Top to bottom:
EN4, OFES1 and OFES2. Horizontal axis: year; vertical axis: latitude. Stippling indicates the 95% confidence level.
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Figure S6. As for Fig. S5 but for the SP component.
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76 Figure S7. Time series of heat advection through the P1-P5 from left to right. Top to down: 0-300 m, 300-700 m and 700-2000
77 m. The red line is for the OFES1 and blue for the OFES2. The heat advection was converted to an equivalent heat flux applied over
78 the entire surface of the Earth. Note different vertical axis scale was used for a better visualization.
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Figure S8. As for Fig. S7 but for the P6-P10. Note that there was no heat advection through the P8 and P9 below 300 m.
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Figure S9. Time series of net basin—integrated surface heat flux (HF) and vertical heat advection (VHA). Left to right: the Pacific,
Atlantic and Indian Oceans. Top to down: HF, VHA at 300 m, VHA at 700 m and VHA at 2000 m. The red line is for the OFES1
and blue for the OFES2. Note different vertical axis scale was used for a better visualization.
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Figure S10. As for Fig. 2 but is a comparison between the OHC from EN4, G10 and IAP. Left to right: the global ocean, Pacific
Ocean, Atlantic Ocean and Indian Ocean. Top to down: the upper layer (0-300 m), middle layer (300-700 m) and lower layer
(700-2000 m). Numbers on the left top corners are the correlation coefficients between the G10 (red) or IAP (blue) and EN4. Note
that EN4 here is the EN4.2.1 with bias corrected following Levitus et al. (2009); G10 is the most up to date version of EN4 datasets
(EN4.2.2) with bias corrected following Gouretski and Reseghetti (2010); and AP is the dataset from the Institute of Atmospheric
Physics (Cheng and Zhu, 2016).
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139 Figure S11. As for Fig. 14 but is a comparison between the OHC from EN4, G10 and IAP. Left to right: the EN4, G10 and IAP.
140 Top to down: the upper layer (0-300 m), middle layer (300-700 m) and lower layer (700-2000 m).
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