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Table S2. Accuracy and precision of multi-model predictions.  Accuracy is defined as the proximity of the multimodel prediction to the actual value. To measure accuracy, we subtracted the multimodel prediction (average from 1996 to 2005) to actual data obtained from different sources (see Table S6 for data sources). Precision is defined as the standard deviation in the prediction of current conditions from all models. For the purpose of illustrating the effects of accuracy and precision on future multimodel predictions (assuming that those sources of error remain the same), we show the frequency distribution of projected changes to the year 2100 under the RCP45 and RCP85 as well as the frequency distribution of the errors due to accuracy and precision. Comparison of these frequency distributions illustrate that errors in accuracy and precision are insufficient to offset projected changes in surface temperature, oxygen and pH. However, in the case of surface primary food availability and all parameters at the seafloor, errors in accuracy and precision were larger than the projected change highlighting the need for caution in those cases. In the positive note, in all cases, models under-predicted current conditions in the seafloor, suggesting multimodels predictions are likely a conservative indication of the expected change at the seafloor. In the case of primary food availability at the surface, we also show how different products of actual data on primary productivity differ considerably among them and thus the poor model predictability of such a parameter should not be taken completely against model skills. Similar caution also needs to be considered for the case of carbon flux to the seafloor, for which actual data is based on models as well. In the case of temperature, oxygen and pH at the seafloor, poor model predictability seems to indicate some remaining limitations in the models at predicting complex three dimension processes of the oceans. To further illustrate model skills, we also provide Taylor diagrams, in which the red point indicates the multimodel average; blue point is the perfect match and black points are the predictions of all models. Given the overlap among black points we avoid naming individual models. For performance of individuals models please see Table S1.
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pH: Surface. Actual data on pH was estimated from indirect variables such as carbon, nutrients, temperature, salinity and pressure (see sources of data for details). Errors in each of such parameters are likely to propagate in the estimation of pH, and thus actual data on pH should be considered with caution. Remarkably and despite of this, errors in multimodel accuracy were very small (see frequency distributions plot: green line). There were, however, some places, mainly polar regions, where actual values of pH were higher than predicted by the multimodel. Excluding those places improved considerably the multimodel skills but also suggest that projected multimodel acidification in those regions is likely underestimated.
[image: ]


[image: ]


[bookmark: _GoBack][image: ]


[image: ]


[image: ]


[image: ]


[image: ]

image4.png
Productivity (mg CL): Surface
Acual s

Partculte Organic Carbon: AquaMogis.

0.06002





image5.png
For accuracy, we show only th residusls of he
‘multimodel predicton with actual data from SeaWss.

Pairwise correlation befvveen different products of actual ocean suface producivity
2 3 4

5 s
1. AgiaModisPOC 063071 052965 068109 040071 080120
2 TamModsPOC 052087 o074 038908 065362
3§35 Chlorophyls 061823 035067 06667
4 TeraModis Chlorophyll 2 04026 085292
5.C2CS Chlorophyll s 041918




image6.png
Temperature (:C): Seafloor

Accurzcy
Mlimods predicion-Actua éat)





image7.png
Osyeen (mL: Seafloor
Actal data





image8.png




image9.png
Partculte carbon fhux (mgmy): Seafloor
Actal data





image1.png
Temperaure (:C): Surfice
Actal data Multmodl predicion

Accuracy Precision





image2.png
Oxygen (mLL): Suface
Acialdaa





image3.png
e — —1 38

Precision
Standard devition

.00 0 30





