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Supplementary Material S1:  Water Mass Analysis 

The error in Δ  can be reduced by applying the eMLR by water mass.  Here we asses 
the impact of water masses on Δ  by calculating MLR parameters (equation 4) for two 
water masses. Water masses are distinguished using alkalinity with water mass A defined as 
having an alkalinity above 2315µmol/kg and water mass B as having an alkalinity below 
2315µmol/kg.  This definition provides a clear separation between Antarctic surface water and 
Antarctic Intermediate Water. By defining water mass by alkalinity, we allow the location of the 
water masses to change with time.  As discussed in the text, the upper 250 m are excluded from 
the analysis. 

For the P16S transect (150°W), the average MLR residual decreases on average by 0.2% in 
the 1980s and 0.4% in the 2080s when the MLR is applied by water mass as compared to the 
entire water column. However, the timescale over which the MLR residuals are correlated  
remains unchanged (Supplemental Figure 3). 

The root mean squared error (RMSE, equation 9) and percent error (PerErr, equation 12) for 
P16S is shown in Supplemental Figure S5 for the transient feedback simulation using one (solid 
triangles) and two (open circles) water masses.  Conducting the analysis by water mass reduces 
the transient feedback RMSE from 8.5µmol/kg to 6.5µmol/kg for a sampling interval of 100 
years.  This corresponds to a decrease in the percent error of 12%. 

	  


