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In this manuscript Herzschuh et al present an analysis of the “LegacyClimate 1.0” data
product currently in discussion in ESSDD (https://doi.org/10.5194/essd-2022-38,
hereafter H2022)). The authors reconstruct hemispheric, continental and regional time
series of Holocene annual mean temperature, mean July temperature and annual
precipitation using the pollen-based estimates presented in LegacyClimate. They compare
the new reconstructions to temperature estimates based on other proxies and investigate
spatial variability in the evolution of Holocene temperature and precipitation.

The main conclusion the authors draw is that regional temperature and precipitation
trends differ and that there is hence no global Holocene Thermal Optimum around 6 ka
and hence no global Holocene Temperature Conundrum. These conclusions echo those
based on earlier work (Kaufman, McKay, Routson, Erb, Davis, et al. 2020; Marsicek et al.
2018; Kaufman, McKay, Routson, Erb, Dätwyler, et al. 2020), but are based on a larger
number of time series using a single proxy and include precipitation. Whilst these
conclusions are intuitively reasonable, questions about the methodology and the
uncertainty of the temperature and precipitation reconstructions, prevent me from
assessing whether the data actually support the conclusions. I therefore restrict my review
to these methodological issues in this review and am happy to discuss the trends and
variability in Holocene temperature and precipitation once these issues have been
addressed in a revised manuscript.

My first two issues pertain to aspects of the reconstructions that are dealt with in H2022,
but ignored here. This renders the two manuscripts to some degree contradictory and
needs to be explained:

Significance of the reconstructions. Tests in H2022 show that only approximately â �
of the reconstructions show a temperature trend that deviates from noise (i.e. where
the reconstruction shows a better correlation with the first principle component of the



assemblages than 90 % of the reconstruction based on randomised temperatures;
Table 2 in H2022). In the absence of any information about this in the method section,
I assume that the same proportion holds for the selection of time series analysed here.
So, why did the authors not filter out these records, as was for instance done  in
previous work (Marsicek et al. 2018)? As it stands, the analysis presented here is based
on reconstructions that are for approximately 66 % noise. Thus the authors really need
to convince the reader why they ignore their own previous analyses and present the
evidence they have that these reconstructions are valid. One obvious way to do so
would be using sensitivity tests and to assess to what degree the observed trends are
sensitive to the significance of the individual time series. (If on the other hand, the
authors argue that these tests are not meaningful for assessing the robustness of the
reconstruction, then that needs to be reflected in H2022.)
Here and in H2022 the authors discuss the independence of the temperature and
precipitation reconstructions. This is an important issue as the second aim of this study
is “What are the continental, latitudinal, and regional patterns of Holocene precipitation
change and how do these changes co-vary with temperature trends?” (L111-112). In
H2022 the authors use a method to reduce the influence of covariance between
temperature and precipitation (tailoring). They conclude that “The tailoring successfully
reduced the co-variation of temperature and precipitation in the modern dataset as
indicated by the distribution of the correlation coefficient in Fig. 8. Nevertheless, the
obtained reconstructions are largely consistent between WA-PLS and WA-PLS-tailored:
a correlation of r >= 0.9 is found for 59.2% of all records for TJuly, 60.7% for Tann
and 56.5% for Pann.” (L292-296 H2022). Notwithstanding whether the r >= 0.9 is a
good criterion or not, my conclusion is that the tailored reconstructions are superior
because they suffer less from co-variation and that about 40 % of the time series are
markedly different from the non-tailored ones. So if independence of the temperature
and precipitation reconstructions is a concern, I fail to understand why the authors
ignore their own solution to this problem and not simply use the tailored
reconstructions. Similarly, how independent are the annual and July temperature
estimates and can one really interpret the difference between them?

Furthermore, the authors mention the reconstruction uncertainty in the method section
and refer to LegacyAge 1.0 (https://doi.org/10.5194/essd-2021-212) for the chronology
(and its uncertainties). It remains nevertheless unclear how these uncertainties are
treated or if they are considered at all in the analyses presented here. This is important as
the inferred changes in temperature and precipitation are small relative to the stated error
and because LegacyAge 1.0 indicates that age uncertainties of the time series have a
median uncertainty of about 500 years (but reach to over 1,000 years). So, are the
regional reconstructions really different from each other?

I have two more questions about the reconstruction error

L156-160: “As it has already been shown in previous comparisons, WA-PLS can have
higher RMSEPs than MAT but these do not necessarily reflect a less reliable
reconstruction but methodological differences (Cao et al., 2014).” This is an interesting
statement and it would be good to repeat some of the reasoning presented in Cao et al
here. More importantly, if the estimate of the error is method dependent, how useful
then is the error? Would one not get a better, more meaningful, estimate of the
reconstruction uncertainty if the difference between various methods is accounted for



(see e.g. (Kaufman, McKay, Routson, Erb, Dätwyler, et al. 2020)).
L160-161: “Besides, the reconstruction errors are likely much smaller when only the
trends and the relative changes are assessed, as in this study.” This may be true to
some extent, but it would be good if the authors provided some explanation for this
statement.

Finally, the section on methodology to calculate the time series of temperature and
precipitation is descriptive, but I have some additional questions and, crucially, miss some
explanation of the rationale. Why were the time series 500-year smoothed and resampled
at 100 year resolution and spatially averaged (at 2x2 deg) prior to analysis and why is
that the best method if one aims to investigate spatial variability? How was the value of
500 years chosen? How close is the 100 year to the actual resolution of the time series?
How were gaps in the time series treated (looking at the data at
https://doi.pangaea.de/10.1594/PANGAEA.930500 it appears that the sampling was not
done continuously in depth and the time series therefore contain gaps). How spatially
representative are the averaged time series for the different subsets? I.e. how many time
series (or 2x2 grid cells) used for each regional reconstruction? And how does data
availability affect the (un)certainty of the reconstructions and the differences among
them?

Minor comments

L79-80: “despite the existence of many Holocene pollen records” this seems an odd
comment given that some of the syntheses referred to in this sentence post-date the
“previous reconstructions”. Moreover, some of the authors of this study were also involved
in temperature 12k project, raising the question why they did not include these records at
that time.

L154: rather than referring to a map that shows the error for the entire LegacyClimate
dataset, it would be helpful to present a map of the reconstruction error for the subset of
~1600-900 time series analysed here.

L176: please define the boundary between Asia and Europe.

L247: “fewer” instead of “less”

L250: “values outside the range” please show (or mention) the entire range and what
proportion of the data points falls within the restricted range. This sentence raises
suspicion about the reconstructions that can easily be avoided. 



The maps, especially those in Fig. 3, are really small and difficult to read. The individual
panels can be made bigger by removing white space and redundant labelling without the
need to increase the overall figure size.
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