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We are pleased that Rutherford et al. (2012, hereinafter R12) confirm the errors that were
identified and discussed in Smerdon et al. (2010, hereinafter S10). These errors were associ-
ated with the processing of the millennium-length NCAR CCSM1.4 (Ammann et al. 2007)
and the GKSS ECHO-G (Gonzdlez-Rouco et al. 2003) simulations by Mann et al. (2005) and
Mann et al. (2007, hereinafter M07). R12 also clarify that related papers published after
MO7 were not affected by the errors described in S10. We welcome this news, but note that
these later publications (even those published after S10) made no attempts to correct the
earlier results or to indicate that the new results were free of the previous errors. Below we
respond to several additional arguments raised by R12.

R12 emphasize a distinction between the two versions of the regularized expectation max-
imization (RegEM) method (Schneider2001). They imply that RegEM using truncated total
least squares (RegEM-TTLS) is a better climate field reconstruction (CFR) method than
RegEM using ridge regression (RegEEM-Ridge), the latter of which was used by S10 to illus-
trate some of the consequences of the model-processing errors. We first note that any CFR
method could have been used to demonstrate the errors discovered by S10, making method-
ological distinctions in this context immaterial. Secondly, it is true that RegEM-TTLS has
been shown in pseudoproxy studies to better reconstruct the Northern Hemisphere (NH)
mean, but both of the RegEM methods are meant to reconstruct temperature fields. Spatial
reconstruction skill therefore is a fundamental measure of their methodological performance.
To date, the only comprehensive comparisons of the spatial skill of multiple CFR methods
did not find RegEM-TTLS to be a clear frontrunner (Smerdon et al. 2011; Li and Smerdon
2012). To the contrary, RegEM-TTLS performs similarly or worse than other multivariate

regression methods in several spatial skill metrics and all of the evaluated methods have
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important spatial errors. The advocacy of one multivariate linear CFR method over another
is therefore premature.

R12 additionally present the use of the incorrectly oriented CCSM1.4 field as an experi-
ment that serendipitously indicates RegEM-TTLS to be “rather robust.” It is true that the
reconstructions performed by M05 and M07 can be reinterpreted as experiments with a dif-
ferent sampling scheme (a point made by S10). The claim of robustness, however, requires
qualification: the statistics reported in lines three and four of R12’s Table 1 are similar
only because they are NH averages. The spatial performance of RegEM-TTLS and other
CFR methods is nevertheless strongly dependent on the distribution of the pseudoproxy net-
work (Smerdon et al. 2011). For instance, regions of large correlation coefficients calculated
between known and reconstructed model fields tend to be concentrated in areas of dense
pseudoproxy sampling, while most areas without pseudoproxy data perform poorly in this
metric. Any perceived robustness of the RegEM-TTLS results therefore only holds for NH-
averaged statistics, while regional skill statistics (e.g. for Nino3) would expose important
differences between experiments with correct and incorrect sampling.

Regarding the Nino3 assessment statistics specifically, R12 dismiss the significance of
these incorrect numbers in M07 by arguing that the paper “focused on the Northern Hemi-
sphere mean and the overall field reconstruction.” This assertion ignores the fact that the
reconstructed Nino3 index was one of only two diagnostics used by M07 to validate the
spatial skill of the RegEM-TTLS method. The method has since been used by Mann et al.
(2009a) and Mann et al. (2009b) to derive real-world CFRs. Reconstructed Nino3 and other
regional indices played crucial roles in analyses and conclusions of both studies, and Mann et

al. (2009a), for instance, cited M07 as the study in which their method “has been rigorously
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tested.” Despite the evident importance of these Nifod statistics in M07, no subsequent
publications have corrected them. Prior to S10, this omission resulted in an unexplained
disparity between the Nino3 reconstruction skill in the CCSM1.4 and ECHO-G experiments
reported by MO7.

Finally, we regrettably point out that R12 continue to perpetuate inconsistencies in
the presentation of their pseudoproxy experiments. According to the R12 description, the
ECHO-G reconstruction in the top panel of their Figure 1 and the corresponding numbers
in Table 1 (second line) should not be different from what is presented by Rutherford et
al. (2008), but these results indeed differ. There also are inconsistencies in the validation
intervals attributed to several experiments summarized in Table 1 of R12. Lines one and
three in this table are taken from Table 1 in M07, which reported in its caption a validation
interval from 850-1855 CE. The caption in the R12 table, however, attributes the same
numbers to validation intervals that extend to the year 1899. These inconsistencies thus
continue to undermine the utility of the presented pseudoproxy results and make it difficult
to interpret them in future pseudoproxy studies.

Maintaining consistent and correctly documented records of pseudoproxy tests is critical
for evaluating CFR methods. The advantage of such tests lies in their ability to serve as
common testbeds on which reconstruction methods can be systematically evaluated and com-
pared (Smerdon 2012). This advantage is lost if pseudoproxy experiments are inaccurately
described or incorrectly executed. Timely corrections to pseudoproxy tests are therefore
vital for avoiding the perpetuation of errors and inconsistencies in the published literature,
and to improve testing and development of methods for reconstructing climate fields during

the Common FEra.
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