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Table 1: Ocean temperature trends globally and for the different oceanic depths: upper ocean
(0–550 m), middle ocean (550–1850 m) and lower ocean (below 1850 m). All values are in units
of ◦C century−1.

Expt. Global
Ocean

SST Upper
Ocean

Middle
Ocean

Lower
Ocean

E280† 0.03 0.01 0.01 0.02 0.05
E400† 0.06 0.01 0.03 0.05 0.07
Eoi280 0.05 0.02 0.03 0.05 0.05
Eoi400† 0.05 0.02 0.04 0.05 0.05
Eoi450† 0.05 0.04 0.03 0.05 0.06
Eo280 0.02 -0.01 0.00 0.01 0.03
Eo400 0.05 0.03 0.03 0.05 0.06
Ei280 0.04 0.02 0.02 0.04 0.05
Ei400 0.05 0.00 0.01 0.06 0.06

†. From Chandan and Peltier (2017).
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Figure S1: The residual ∆T − (dTCO2 + dTorog + dTice) for the factorization of the MASAT given in
the paper.
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P1= 1.62 P99=19.40T P1=0.81 P99=7.50dTCO2

P1= 4.26 P99=7.00dTorog P1= 4.07 P99=6.33dTice
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Figure S2: DJF 2 m SAT anomaly between the mid-Pliocene and the PI (∆T ) and its factorization
into contributions from change in atmospheric pCO2 (dTCO2), change in orography (dTorog) and
change in ice sheet (dTice). The 1st and the 99th percentiles of the quantities plotted are shown
above each sub-figure.
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P1= 1.03 P99=21.93T P1=0.78 P99=6.39dTCO2

P1= 1.66 P99=11.88dTorog P1= 6.12 P99=8.83dTice
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Figure S3: Similar to Figure S2 but for the season MAM.
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P1= 2.62 P99=23.23T P1=0.81 P99=6.41dTCO2

P1= 0.82 P99=14.48dTorog P1= 7.11 P99=9.94dTice
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Figure S4: Similar to Figure S2 but for the season JJA.
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P1= 3.20 P99=21.65T P1=0.78 P99=7.12dTCO2

P1= 1.54 P99=11.63dTorog P1= 6.40 P99=7.58dTice
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Figure S5: Similar to Figure S2 but for the season SON.
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Figure S6: Zonal means of the total precipitable water in the atmospheres of the PI and the mid-
Pliocene. The number accompanying the legend indicates the globally integrated water content.
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(a) Planetary albedo

(b) Clear-sky (surface) albedo

(c) Cloud albedo

(e) Clear-sky (greenhouse gas) emissivity

(f) Cloud emissivity

(d) Planetary emissivity
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Figure S7: Factorization of the PI to Pliocene change in zonal mean (a) planetary albedo, (b)
clear-sky or surface albedo, (c) cloud albedo, (d) planetary emissivity, (e) clear-sky emissivity, or
emissivity change due to change in greenhouse gas concentrations including water vapor, and (f)
cloud emissivity, into contributions arising from changes made to the following boundary conditions:
orography (purple), ice-sheet (green) and atmospheric CO2 concentration (blue). In each figure,
the red curve is the total PI to Pliocene change in the property plotted on the figure and the dashed
black line is the sum of the factorized components and which is seen to track the total change very
closely.
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Figure S8: The total clear-sky albedo change and its factorization into contributions from changes
to pCO2 , orography and ice sheets.
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Figure S9: Annual sea ice concentration anomaly between the mid-Pliocene and the PI (∆ice)
and its factorization into contributions from change in atmospheric pCO2 (∆iceCO2), change in
orography (∆iceorog) and change in ice sheet (∆iceice).
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Figure S10: The residual from the factorization of sea ice anomaly shown in Fig. S9.
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