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Figure S1. CMIP5 model mean (a) water-side CO3
2- mass transfer coefficient (β), (b) 

sediment-side CO3
2- mass transfer coefficient (kS) and (c) overall CO3

2- mass transfer 

coefficient (k*) under RCP8.5 and averaged over the last 30 years of the simulation 

(2071-2100). 
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Figure S2. Bottom-water age since the last contact with the surface, as simulated by the 

ESM2M model under the RCP8.5 scenario.  The top panel represents the 2071-2100 

averaged value and the bottom panel depicts the change between the 2006-2035 

average and the 2071-2100 average.  Output of the age tracer were not available in 

HadGEM2-CC and IPSL-CM5A-MR. 
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Figure S3. CMIP5 model mean (top) sinking fluxes of particulate organic carbon (POC) 

at the bottom, averaged over the last 30 years of simulation and (bottom) POC sinking 

flux to the bottom changes between the first 30 years and the last 30 years of simulation.  

Gray shaded areas indicate that not all models agree on the sign of the change.   
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Figure S4. CMIP5 model mean correlation coefficient of a linear regression between (a) 

TA and DIC, (b) TA and [dSi], (c) TA and [SRP] and (d) [SRP] and [dSi] between 2006 and 

2100. 
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Figure S5. Ratio of the parameterized bottom current speed to the resolved bottom-

current speeds in CM2-1deg.  The parameterized current speed is calculated from the 

parameterized mesoscale eddy mass transport [Griffies et al., 1998].  The data used in 

this map is an averaged of the 30 first years of a simulation where the atmospheric 

partial pressure of CO2 (pCO2) increases by 1% per year. 
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Variable GFDL-ESM2M HadGEM2-CC IPSL-CM5A-MR CMIP5 model mean 

T 4 x10-43 (↑) 2 x10-44 (↑) 1 x10-43 (↑) 7 x10-46 (↑) 

S 1 x10-22 (↓) 1 x10-33 (↓) 1 x10-18 (↓) 2 x10-36 (↓) 

DIC 4 x10-46 (↑) 1 x10-46 (↑) 2 x10-46 (↑) 1 x10-46 (↑) 

TA 4 x10-41 (↑) 2 x10-32 (↓) 1 x10-19 (↓) 6 x10-36 (↑) 

[SRP] 8 x10-42 (↑) - 3 x10-5 (↑) 9 x10-29 (↑) 

[dSi] 2 x10-46 (↑) 5 x10-36 (↓) 2 x10-18 (↑) 9 x10-30 (↑) 

U 2 x10-21(↓) 2 x10-24 (↓) 2 x10-7(↓) 4 x10-25 (↓) 

F 2 x10-4 (↓) 2 x10-28 (↓) 5 x10-33 (↓) 1 x10-44 (↓) 

Table S1. p-values of a Mann-Kendall trend test on the world-averaged CMIP5 model 

mean variables presented in Fig. 2.  p-values smaller than 0.05 (in italic) indicate that the 

bottom-current time series shows a statistically significant monotonic decreasing trend 

over the corresponding timeframe (i.e., from 2006 to 2100).  Bold indicates a statistically 

significant monotonic increasing trend.  p-values higher than 0.05 indicate no specific 

trend. 

 

 

model 

doubling 

atmospheric pCO2 

over 80 years 

RCP8.5 from 2006 to 

2100 

GFDL-ESM2M - 2 x10-21 (↓) 

HadGEM2-CC - 2 x10-24 (↓) 

IPSL-CM5A-MR - 2 x10-7 (↓) 

CM2-1deg 2 x10-23 (↓) - 

CM2.5 2 x10-10 (↓) - 

CM2.6 1 x10-9 (↓) - 

Table S2. p-values of a Mann-Kendall trend test on the bottom-current speeds (U) time 

series presented in Fig. 6a.  p-values smaller than 0.05 (in italic) indicate that the bottom 

current time series shows a statistically significant monotonic decreasing trend over the 

corresponding timeframe (i.e., from 2006 to 2100). 
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