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Responses to the comments raised by the two referees

We thank both referees for their constructive comments, and address below the sug-
gestions of change made by the two referees on a one to one basis. Printer-friendly version

Anonymous Referee #1 Discussion paper

My only general comment is that is it would have been useful to see some more detail
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on the potential uses of the database, but | understand that this is not the goal of the
current paper.

Comments: Line 139-140: “... opportunities for the spatial analyses of global climate
events”, should be changed to “spatial analyses of the impacts of global climate events”

Done (L140-141).

Line 147: The criteria for sampling resolution of 1000 years is somewhat at odds with
the goal stated in the abstract of being able to provide examples of climate change with
similar rapidity to current changes. Some discussion of the ability of these records to
resolve given events might be useful here.

We have modified the paragraph accordingly. Now it reads (L147-149): “The ACER
pollen and charcoal database includes records covering part or all of the last glacial
period and with a sampling resolution from few centuries to less than 1,000 years,
which allows the identification of centennial-scale vegetation changes similar in dura-
tion to the current global climate change.”

Line 202: While the assumption of synchronous afforestation is probably not an issue
at these time scales (see previous comment), it is unlikely that the true afforestation
was synchronous. Some discussion of the implications of this assumption in terms of
interpreting the records would be useful.

The afforestation would be synchronous within the chronological uncertainty of the cli-
matic events and the temporal resolution of the pollen records, i.e. few millennia at
worst. We have reworded the paragraph that now reads (L203-211): “The chronol-
ogy of this pollen record was in turn transferred to the other European pollen records
assuming, within the uncertainties of the age models and the temporal resolution of
the records, synchronous afforestation during D-O warming. Note that only a limited
number of D-O events were used to constrain the age models of the European records
(Table S1), i.e. all the afforestation episodes were not attributed to a D-O warming
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event. The uncertainties for the event-based ages up to D-O 17 are from data summa-
rized in Wolff et al. [2010] and from AICC_2012 in NGRIP ice standard deviation [Bazin
et al., 2013] for older events. These uncertainties limit the discussion of the timing of
European tree colonization during a D-O warming.”

Line 222: How did the authors assess the quality of fit of the age model?

This information was not given in the submitted manuscript but it is included now in
the revised version and new Table S2. In general, we have selected the age model
that has the goodness-of-fit values among the lowest, but not necessarily the lowest.
As stated in the submitted manuscript the linear interpolation was favored because it
is generally the most parsimonious solution for records with no age reversals. For re-
gression and spline models, the selection of the model was based on a combination of
visual evaluation and goodness-of-fit values. For instance, in certain cases the model
of lowest goodness-of-fit values presents unrealistic changes in sedimentation rates.
The new paragraph reads as follows (L224-231): “For general guidance, we have se-
lected the age model that has the goodness-of-fit values among the lowest, but not
necessarily the lowest (Table S2). The linear interpolation model was favored because
it is generally the most parsimonious solution for records with no age reversals or very
abrupt age/depth change. For regression and spline models, the selection of the model
was based on a combination of visual evaluation and goodness-of-fit values that allows
the selection of the model including most of the outliers and realistic changes in sed-
imentation rates. When none of the regression or spline model provided a better fit,
we excluded the age/depth outlying values proposed by the authors (Table S1). The
database includes information on the single ‘best’ age-model and the 95% confidence
interval estimated from the 10,000 iterated age-depth models (weighted mean) for ev-
ery sample depth.”

Section 2.3 Structure of the database. As | understand it, the database maps samples
directly to site metadata. What happens if a site has multiple cores?
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To clarify this issue we have added the following paragraph in the revised manuscript
(L284-286): "The ACER database allows archiving multiple cores retrieved in the same
site (site name followed by the name of the core). In such case, an age/depth model
is constructed for each core and archived in the database.” Lake Consuelo, Rice Lake
and Wonderkrater have multiple cores (Consuelo: CON1 and CON2; Rice Lake: Rice
Lake 79 and Rice Lake 81; Wonderkrater: borehole 3 and borehole 4) but composite
depth records were lacking. Given the focus of this study, age models were created
only for Lake Consuelo CON1 and Wonderkrater borehole 4 (CON2 and borehole 3
only cover the Holocene). Age models are available for the two cores from Rice Lake,
with a hiatus between the two records of about 2000 years (oldest sample at 16000 in
core 79 and youngest one at 18000 cal yr BP in core 81). These two cores have to
be merged prior to future data analysis. We have added this information in the revised
manuscript (L338-345).

Line 250: What was the basis for standardizing taxa names? Within or across cores?

The taxonomy was standardized across cores. We have modified the paragraph as
follows (L259-262): “The taxa names were standardized across cores with respect to
the accepted use of terms such as type presented in different pollen determination key
publications (e.g. Moore et al. (1991), Faegri et al. (1989)), and abbreviations and
obvious spelling mistakes were removed. The names in the database are listed in a
new Excel file as supplementary information. “

Line 297-298. | assume that the names in parentheses are site names, but please
clarify this.

Done (L310-311).

Line 401 (figure 5 caption): | think it would be useful to change the color of the lines
in the time plots to colors that are not used on the maps. As it stands, it looks like the
green lines refer to the green biome. Also, please update the caption so the correct
color is given for the pollen time series.
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We have drawn a new figure 5. In this figure, charcoal curves are in black and the color
of pollen curves refers to the color of the biome type on the map (see also response to
T. Giesecke). We have modified the legend of the figure accordingly. Now the legend
reads: “Figure 5 — Pollen (green olive: warm-temperate forest; red: tropical forest) and
charcoal (black) curves from six sites plotted against the harmonized age model.”

Line 439-441. A little more detail would be useful in understanding the potential of the
database. How much further could you go? Are there other sites available?

We have added a new paragraph that indicates other potentialities of the ACER
database. This paragraph now reads (L465-471): “Besides the study of the monsoon
variability, the ACER database has also the potential of reconstructing land-openess
(land cover changes) trough time to evaluate changes in vegetation-albedo feedback,
recovering the expansion and contraction of different taxa during the D-O cycles (i.e.
using isolines), performing spatial climatic reconstructions and evaluating climate and
vegetation models dealing with the rapid climatic variability. Construction of vegeta-
tion and climate maps for different time slices and evaluating model simulations can be
continuously improved by implementing the ACER database version 1 (July 2015) with
new chronologically harmonized sites.”

Line 483. Change ‘write’ to ‘wrote’
Done (L513).
T. Giesecke (Referee)

In addition to radiometric ages, the lead authors also used climatic events as control
points, which improve the individual chronologies; however, this prohibits the use of
the database for few particular questions, which would require independent dating. |
have missed a short discussion on this problem, mentioning which climate events were
mainly used and which type of analysis may be affected. Giesecke et al. (2014 VHA
23: 75-86) had to deal with the same problem and discuss some of the caveats. In the
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revised version of the manuscript we have added a short discussion on that issue (see
response to comment of Referee 1, Line 202).

When trying to download the database | found it restricted. | assume this restriction
will be lifted with the acceptance for publication, otherwise, you should specify how
researchers might gain access to the database.

The database will be freely available once the manuscript will be accepted.
Specific and technical comments:

L. 167: Could uncertainties not be estimated from the type of age control available?
See Giesecke et al. 2014 VHA.

No, they cannot be estimated from the type of age control. Chronological points for site
F2-92-P29 derived from 14C ages but the error measurements were not published and
these data are lost.

L. 199: Do you mean MD95-2042 as above mentioned?
Yes

Table 1: | find the uncertainty for the onset of the Holocene and some other events
rather small could you comment on how they were derived or which uncertainty they
represent?

The small, less than 100 years, uncertainties are those published or given by the au-
thors based on 14C, K/Ar and Ar/Ar age estimations, and ice layer counting of Green-
land ice cores for the Holocene and D-O 1 (Table 1).

L. 321: It is a pity that no age model could be produced for 7 out of 93 sites. Given the
overall small number of sites, | wonder if the listed problems could not be overcome.

These problems cannot be solved unfortunately, and we specify clearly in the submitted
manuscript what kind of information lacks for building an age model.
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L. 326: Other sites co-authored by Reille were digitized why not this one? Moreover,
one co-author of this manuscript was able to access the data (possibly by accident)
and republished it (Helmens 2014 QSR), thus could not the percentage data be made
available here?

La Grande Pile pollen diagram could not be digitized due to the poor quality of the pdf
support (added in L346-347). Helmens (2014) obtained the restricted data from the
authors. At the time of the compilation of the ACER database these data were still
restricted and we were not able to integrate them in the database. Now the data are
in PANGEA. Hopefully, the version 2 of the ACER database will be implemented by
including this site and other ones published since July 2015.

L. 338: | don’t understand why you generated 774 age models and find no explanation
in the text.

We generate 774 age models because we applied the different models available in
CLAM (linear interpolation, linear regression, three orders of higher polynomial regres-
sion, cubic spline, and two smooth spline at 0.3 and 0.6 degree of freedom and locally
weighted spline with different smoothing) to each of the 86 sites compiled. We have
added this explanation in the revised manuscript (L358-361).

L. 401: In my PDF the pollen curves appear green.

Yes, there is a mistake. Following referee 1 comment we have changed the color of the
curves. We have applied the biomes’ color on the map, the curve of warm-temperate
forestis now in green olive and that of tropical forest in red. The charcoal curves appear
in black. We have modified the legend figure accordingly.

L. 408 and elsewhere: Why don’t you use BP since you defined earlier that you use
1950 AD as zero.

Done (L431-432).
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Please also note the supplement to this comment:
https://www.earth-syst-sci-data-discuss.net/essd-2017-4/essd-2017-4-AC1- ESSDD

supplement.pdf

Interactive comment on Earth Syst. Sci. Data Discuss., https://doi.org/10.5194/essd-2017-4, Interactive
2017. comment
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