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Figure S1: Biogeographical biome map adapted from Fay and McKinley (2014). Ice biomes 
(ICE) are in brown, subpolar seasonally stratified (SPSS) biomes are in orange, subtropical 
seasonally stratified biomes (STSS) are in yellow, subtropical permanently stratified biomes 
(STPS) are in light blue and equatorial biomes (EQ) are in dark blue. 1) NP ICE, 2) NP SPSS, 3) NP 
STSS, 4) NP STPS, 5) West EQ Pac, 6) East EQ Pac, 7) SP STPS, 8) NA ICE, 9) NA SPSS, 10) NA STSS, 
11) NA STPS, 12) EQ Atl, 13) SA STPS, 14) IND STPS, 15) SO STSS, 16) SP SPSS, 17) SO ICE. White 
areas indicate ocean areas that are excluded from the analysis.  
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Figure S2. Map showing 66 Large Marine Ecosystems that are used for detailed analysis in this 
study. Source: www.lme.noaa.gov. 
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Figure S3. Fraction of total uncertainty in projected annual mean surface pH explained by 
internal variability (orange), model uncertainty (blue) and scenario uncertainty (green) for 17 
biogeographical biomes. 
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Figure S4. Fraction of total uncertainty in projected annual mean sea surface temperature 
explained by internal variability (orange), model uncertainty (blue) and scenario uncertainty 
(green) for 17 biogeographical biomes. 
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Figure S5. Fraction of total uncertainty in projected annual mean dissolved oxygen 
concentration averaged over 100-600 meter depth explained by internal variability (orange), 
model uncertainty (blue) and scenario uncertainty (green) for 17 biogeographical biomes. 
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Figure S6. Fraction of total uncertainty in projected annual mean net primary productivity 
integrated over top 100 meters explained by internal variability (orange), model uncertainty 
(blue) and scenario uncertainty (green) for 17 biogeographical biomes. 
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Figure S7. Fraction of total uncertainty in projected annual mean surface pH explained by 
internal variability (orange), model uncertainty (blue) and scenario uncertainty (green) for 
large marine ecosystems areas 1-28. 
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Figure S8. Fraction of total uncertainty in projected annual mean surface pH explained by 
internal variability (orange), model uncertainty (blue) and scenario uncertainty (green) for 
large marine ecosystems areas 29-56. 
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Figure S9: Fraction of total uncertainty in projected annual mean surface pH explained by 
internal variability (orange), model uncertainty (blue) and scenario uncertainty (green) for 
large marine ecosystems areas 57-66. 
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Figure S10. Fraction of total uncertainty in projected annual mean sea surface temperature 
explained by internal variability (orange), model uncertainty (blue) and scenario uncertainty 
(green) for large marine ecosystems areas 1-28. 
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Figure S11. Fraction of total uncertainty in projected annual mean sea surface temperature 
explained by internal variability (orange), model uncertainty (blue) and scenario uncertainty 
(green) for large marine ecosystems areas 29-56. 
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Figure S12. Fraction of total uncertainty in projected annual mean sea surface temperature 
explained by internal variability (orange), model uncertainty (blue) and scenario uncertainty 
(green) for large marine ecosystems areas 57-66. 
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Figure S13. Fraction of total uncertainty in projected annual mean dissolved oxygen averaged 
over 100-600 meter depth explained by internal variability (orange), model uncertainty (blue) 
and scenario uncertainty (green) for large marine ecosystems areas 1-28. 
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Figure S14. Fraction of total uncertainty in projected annual mean dissolved oxygen averaged 
over 100-600 meter depth explained by internal variability (orange), model uncertainty (blue) 
and scenario uncertainty (green) for large marine ecosystems areas 29-56. 
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Figure S15. Fraction of total uncertainty in projected annual mean dissolved oxygen averaged 
over 100-600 meter depth explained by internal variability (orange), model uncertainty (blue) 
and scenario uncertainty (green) for large marine ecosystems areas 57-66. 
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Figure S16. Fraction of total uncertainty in projected annual mean global net primary 
production integrated over top 100 meters explained by internal variability (orange), model 
uncertainty (blue) and scenario uncertainty (green) for large marine ecosystems areas 1-28. 
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Figure S17. Fraction of total uncertainty in projected annual mean global  net primary 
production integrated over top 100 meters explained by internal variability (orange), model 
uncertainty (blue) and scenario uncertainty (green) for large marine ecosystems areas 29-56. 
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Figure S18. Fraction of total uncertainty in projected annual mean global net primary 
production integrated over top 100 meters explained by internal variability (orange), model 
uncertainty (blue) and scenario uncertainty (green) for large marine ecosystems areas 57-66. 
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Model Surface pH SST O2 (100-600) 

 

NPP References 

 

CanSM2 xo996 xo996  xo Arora et al. [2011] 

CNRM-CM5  xo850   Voldoire et al. [2013] 

IPSL-CM5A-LR xo1000 xo1000 xo1000 xo1000 Dufresne et al. [2013] 

IPSL-CM5A-MR xo300 xo300 xo300 xo300 Dufresne et al. [2013] 

IPSL-CM5B-LR x300  x300 x300 Dufresne et al. [2013] 

MIROC-ESM  xo680   Watanabe et al. [2011] 

MPI-ESM-LR xo1000  xo1000 xo1000 Giorgetta et al. [2013] 

MPI-ESM-MR xo1000 xo1000 xo1000 xo1000 Giorgetta et al. [2013] 

MRI-CGCM3/MRI-ESM1 x   x Yukimoto et al. [2012] 

CCSM4  xo1051   Gent et al. [2011] 

NorESM1-ME  xo252 x xo Bentsen et al. [2013] 

GFDL-CM3  xo800   Griffies et al. [2012] 

GFDL-ESM2G xo500 xo500 xo500 xo500 Dunne et al. [2012] 

GFDL-ESM2M xo500 xo500 xo500 xo500 Dunne et al. [2012] 

GISS-E2-H  xo281   Shindell et al. [2013] 

GISS-E2-R  xo531   Shindell et al. [2013] 

CESM1-CAM5  xo319   Meehl et al. [2012] 

BCC_CSM1-1  xo500   Wu et al. [2014] 

BCC-CSM1-1-m  x400   Wu et al. [2014] 

CESM-BGC    x Lindsay et al. [2014] 

Total 9/7/8 16/15/16 8/6/7 10/8/7  

Table S1. Models and variables used in this study. Black crosses indicate data over the period 
1950 to 2100 following the RCP8.5 scenario, black circles indicate data following the RCP2.6 
scenario, and numbers indicate the length of the control simulation. 
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