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Supplementary Figure S1. Upper ocean (0-1,000m) column O, trend from 1967 to 2012. From upper left to lower right panel,
observation (World Ocean Database 2018), CanESMS5, MPI-ESM1-2-LR, GFDL-ESM4, IPSL-CM6A-LR, MIROC-ES2L,
NorESM2-LM, and E3SM1-1. The full model output is used to calculate the model-derived O. trend.
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Figure S2. Upper ocean (0-1,000m) column O, trend from 1967 to 2012. From upper left to lower right panel, observation
(World Ocean Database 2018), CanESMS5, MPI-ESM1-2-LR, GFDL-ESM4, IPSL-CM6A-LR, MIROC-ES2L, NorESM2-LM,
30 and E3SM1-1. The sub-sampled and optimally interpolated model output is used to calculate the model-derived O. trend.
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Figure S3. Ocean regions used in the inventory calculations. The global ocean is divided into 13 regions including [1] Subpolar
North Atlantic (SPNA), [2] Subtropical North Atlantic (STNA), [3] Equatorial Atlantic (EQAT), [4] Subtropical South Atlantic
(STSA), [5] Mediterranean Sea (MED), [6] Subpolar North Pacific (SPNP), [7] Subtropical North Pacific (STNP), [8]
Equatorial Pacific (EQPA), [9] Subtropical South Pacific (STSP), [10] Equatorial Indian Ocean (EQID), [11] Subtropical

South Indian Ocean (STSI), [12] Southern Ocean (SO), [13] Arctic Ocean (AO).
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Figure S4. Time series of Subpolar North Atlantic (SPNA) upper ocean (0-1,000m) column O. inventory from World Ocean
Database 2018 (black solid) and CMIP6 models (color) from (left) full model output and (right) subsampled and optimally
45 interpolated model output.
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Figure S5. Time series of Subtropical North Atlantic (STNA) upper ocean (0-1,000m) column O, inventory from World Ocean
50 Database 2018 (black solid) and CMIP6 models (color) from (left) full model output and (right) subsampled and optimally
interpolated model output.
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Figure S6. Time series of Equatorial Atlantic (EQAT) upper ocean (0-1,000m) column O. inventory from World Ocean
Database 2018 (black solid) and CMIP6 models (color) from (left) full model output and (right) subsampled and optimally

interpolated model output.
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Figure S7. Time series of Subtropical South Atlantic (STSA) upper ocean (0-1,000m) column O, inventory from World Ocean
Database 2018 (black solid) and CMIP6 models (color) from (left) full model output and (right) subsampled and optimally

65 interpolated model output.
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Figure S8. Time series of Mediterranean (MED) upper ocean (0-1,000m) column O. inventory from World Ocean Database

2018 (black solid) and CMIP6 models (color) from (left) full model output and (right) subsampled and optimally interpolated

model output.
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Figure S9. Time series of Subpolar North Pacific (SPNP) upper ocean (0-1,000m) column O, inventory from World Ocean
Database 2018 (black solid) and CMIP6 models (color) from (left) full model output and (right) subsampled and optimally

interpolated model output.
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Figure S10. Time series of Subtropical North Pacific (STNP) upper ocean (0-1,000m) column O: inventory from World Ocean
Database 2018 (black solid) and CMIP6 models (color) from (left) full model output and (right) subsampled and optimally

85 interpolated model output.
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90 Figure S11. Time series of Equatorial Pacific (EQPA) upper ocean (0-1,000m) column O. inventory from World Ocean
Database 2018 (black solid) and CMIP6 models (color) from (left) full model output and (right) subsampled and optimally

interpolated model output.
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Figure S12. Time series of Subtropical South Pacific (STSP) upper ocean (0-1,000m) column O inventory from World Ocean
Database 2018 (black solid) and CMIP6 models (color) from (left) full model output and (right) subsampled and optimally

interpolated model output.
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Figure S13. Time series of Equatorial Indian (EQID) upper ocean (0-1,000m) column O. inventory from World Ocean
105 Database 2018 (black solid) and CMIP6 models (color) from (left) full model output and (right) subsampled and optimally

interpolated model output.
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Figure S14. Time series of Subtropical South Indian (STSI) upper ocean (0-1,000m) column O; inventory from World Ocean
Database 2018 (black solid) and CMIP6 models (color) from (left) full model output and (right) subsampled and optimally
interpolated model output.

SO (full model) SO (subsample/Ol)
150
= — WOD
E 501 100 - -—- WOD 95% ClI
> —— CanESM5
£ 0 - 50 1 MPI-ESM1-2-LR
e 0- —— GFDL-ESM4
S -50- —— IPSL-CM6A-LR
S _50- —— MIROC-ES2L
C
g _100 —— NorESM2-LM
£ —100 1 —— E3SM1-1
N
© _150 4 \ [-150 -
1980 2000 2020 1980 2000 2020
115 time time

Figure S15. Time series of Southern Ocean (SO) upper ocean (0-1,000m) column O, inventory from World Ocean Database
2018 (black solid) and CMIP6 models (color) from (left) full model output and (right) subsampled and optimally interpolated

model output.
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Figure S16. Time series of Arctic Ocean (AQO) upper ocean (0-1,000m) column O; inventory from World Ocean Database
2018 (black solid) and CMIP6 models (color) from (left) full model output and (right) subsampled and optimally interpolated
125 model output.
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Figure S17. Time-mean data coverage for each basin at the depths of 100, 200, 400 and 700m.
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