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General comments

This paper describes the use of Holocene pollen records to estimate pollen-based plant-
cover reconstruction (27 plant taxa, 6 plant functional types (PFT) and 3 land-cover types
(LCT)) for temperate and northern sub-tropical China.

The paper provides information on the Landscape Reconstruction Algorithm approach and
its sub-model REVEALS, its current state, data sources and sites, and choice of methods.
The results are part of a wider project, the European and northern hemisphere results
have already been published. This paper clearly states the limitation of the REVEALS
reconstruction, especially the lack of two major taxa (Abies and Picea). The main sources
of uncertainty are discussed and future improvements to methods and data are described.
Maps provide examples of the LCT reconstructions for major key time windows over the
Holocene. The paper is carefully constructed, comprehensive and well explained. 

While the paper states that the present the first pollen-based quantitative reconstruction
of Holocene plant-cover change, the authors also mention that they use REVEALS
estimates previously published in Li et al (2020). Could you further explain the differences
between Li et al. (2020) and this paper?

Answer: the objectives of the two papers are different. The main objectives of this paper
are to a) make the dataset available in a gridded format useful for modelers, b) describe
in detail the accuracy and reliability of the REVEALS estimates, as well as their potential
applications and limitations. The main objectives of Li et al. (2020) paper were to a)
quantify Holocene changes in open land versus woodland cover in the study region and
evaluate the role of climate and land use in these changes by comparing the REVEALS
reconstructions with earlier interpretations of pollen percentage records, and with
palaeoclimate reconstructions and land-use history based on archaeological studies. The
REVEALS estimates of individual taxa are the same for the two papers, but the grouping of
taxa into PFTs and LCTs is different. The latter is explained in the Method section
(L243-250). Moreover, visualization is spatial for selected time windows in this paper
rather than temporal as in Li et al. (2020). We also clarified these differences in the
Introduction section as follows (L113-115 and L118-124): “The REVEALS estimates
for the 27 plant taxa are exactly the same as in Li et al. (2020), while the grouping of taxa
into PFTs and LCTs is different. The latter is explained in the Method section below.” and
“The major differences between Li et al. (2020) and this paper are in the purpose, data



visualization, and discussion of the dataset. Li et al. (2020) visualize the results over time
for each reconstruction and focus on Holocene changes in open land versus woodland
cover and their interpretation in terms of land use and/or climate-induced changes. The
present paper has the major purpose to make the data available to users, in particular,
climate and vegetation modelers, and explain its potentials and limitations; moreover, it
visualizes the results in space and only for a few selected times essentially to provide an
illustration of the dataset that says more to the reader than an excel file with numbers.”

 

The main limitation in the datasets is the grouping of sites from adjacent grid cells for the
application of the REVEALS model. Although the authors explained and justified their
choices, my main concern is not that they grouped sites but rather that they gave results
and interpret them at the 1x1° grid cell, see below

Answer: We understand your concern. You seem to understand why we have grouped
sites over larger areas than 104 km2 (the assumed special scale of a REVEALS
reconstruction). It is done to increase the reliability and decrease the error estimates of
the REVEALS reconstructions. We consider this as a limitation because the special scale of
the reconstruction is not true of 1°x1° but of 1° x1° to a maximum of 3° x 1°. It means
that the resolution of the data is not always 1°. You worry that we “interpret” the result
on a smaller scale. However, we do not “interpret” the results at a 1° grid cell scale; we
simply describe changes in plant cover between selected time windows. For each time
window and individual taxon (or group of taxa), it is obvious from the maps that the
REVEALS estimates are the same for adjacent grid cells. The reconstructions indeed reflect
the mean plant cover over more than 104 km2 for large parts of the study region. There
are only a few grid cells with a REVEALS reconstruction based only on pollen records
located within a single grid cell. For several of these grid cells, the reconstruction is not
reliable because it is based on the pollen record from a single small site or from a large
bog. This is now better emphasized in Fig. 1. See also our answer to your comments
below on the same question.

L231 you have previously said that 57 grids were grouped into 19, and only 18 grids cells
remained. It is confusing that results and maps are still expressed into grid cells, while
they were not calculated as such.

Answer: we understand that the presentation of the data in a gridded format, although
the REVEALS reconstructions were not performed at this scale, can lead to confusion.
However, we hoped that this was explained clearly enough. We suggested above a
modification of Figure 1 that hopefully clarifies this point. Moreover, at L 183, the
original text was as follows: “The pollen records within 57 of 75 1˚x1˚grid cells belong to
such groups of pollen records (19 in total) from regions larger than a single grid cell. The
remaining 18 grid cells include one or two pollen records that could not be grouped with
additional pollen records.” We agree that this is not a very clear sentence and
propose the following change (from L193 to L202): “It implies that, in these cases,
the adjacent grid cells (2−8) have the same REVEALS estimates, i.e. the same mean
vegetation cover. The advantage is that the REVEALS estimates are more reliable and
have lower SEs than REVEALS estimates obtained for individual 1˚×1˚grid cells with
only one or two pollen records. The pollen records within 57 of 75 1˚×1˚grid cells belong
to such groups of pollen records (19 in total) covering several grid cells each. The
remaining 18 grid cells include one or two pollen records only and are emphasized in
Figure 1. In these cases, no additional pollen record(s) were available in nearby
grid cells, and the REVEALS application was performed with these few pollen
records for each grid cell separately. Several of these reconstructions are based
on a single large bog or 1-2 small sites and should therefore be considered as
less reliable (Fig. 1).



 

L 268 Yes no surprise that those grid cells are all reaching low value as sites from all grid
cells are used for calculation. This is confusing to give number when in fact the value
reflect the group. Is there any other way of showing the results without numbering cells
that are indeed carrying the same regional vegetation cover estimates?

Answer: We agree with your concern. We do not exactly “number” the grid cells (in the
meaning “giving a number to each grid cell), but it is correct that speaking of “a large
number of grid cells” or “three grid cells” showing “such and such” cover or change, may
be misleading. In order to avoid any misunderstanding, we deleted all mentions of
grid cells in the descriptions, for instance for OL (L293-316) “The time window
11.7−11.2 ka BP is characterized by OL cover values >80% in most of northwestern China
and the Tibetan Plateau. OL values of 40−60% or 60−80% are found in parts of
southwestern China and Inner Mongolia. OL values of 40−60% occur also in the lower
reach of the Yangtze River region, and values of 20−40% or 10−20% in northeastern
China. The time window 10.2−9.7 ka BP shows an increase in OL cover of 10% in
northeastern China, and an increase to 60−80% or > 80% in part of Inner Mongolia and
the lower reach of the Yangtze River basin, while a decrease of 20% is seen in part of
southwestern China. At 8.2−7.7 ka BP, the OL cover declines in most of the
reconstructions, most drastically in parts of the Loess Plateau, central Inner Mongolia, and
the lower reach of the Yangtze River region, where OL decreased with 20−40%, whilst a
decrease of 10−20% is …. etc….”.

 

I do understand why you have presented maps of LCT, I’m wondering if you could have
presented a graph that synthesize changes in proportion for each LCT focusing on the
groups of sites (instead of grid cells)

Answer: What you are asking for was done by Li et al. (2020), this is not the objective of
this paper. See details on objectives in our answer above

Abies and Picea exclusion

L 296 the exclusion of Abies and Picea needs further explanation. Their exclusion can
already be mentioned and justified in the methods.

Answer: yes, we agree that it should be mentioned in the methods. We have added the
following text in methods (L211-218): “Note that, in contrast to Cao et al. (2020), Li et al.
(2020) chose to use only RPP estimates obtained from pollen-vegetation datasets
collected in temperate China. It implies that two important taxa in northwestern China are
missing from the reconstruction, namely Abies and Picea. Cao et al. (2020) used the RPP
estimates of Abies and Picea from Europe assuming that differences in species between
Europe and China would not influence significantly their RPP. As long as this assumption is
not tested we decided to keep the principle used in Li et al. (2020) for the dataset we are
publishing here.”.

Other comments

L 234. Is the results from the ten PFTs used in Li et al. 2020 necessary, as you're saying
this classification is not the best one for the purpose of your article

Answer: We are not saying that the PFTs we are presenting is “not the best ones for the
purpose of our article”. We are saying that the grouping of taxa into PFTs and LCTs in Li et
al. (2020) is not appropriate for the use of PFTs or LCTs in climate modeling studies or for



comparison with DVM vegetation simulations. Therefore, we made another taxa grouping
for this paper, which is clearly explained in our manuscript (L241-248): “In this study, we
used the PFT classification provided in Table 1 in which Cupressaceae is grouped with 
Pinus as belonging to PFT TeNE (temperate shade-intolerant needle-leaved evergreen
trees), Elaeagnaceae, Castanea, Juglans with broadleaved trees as belonging to PFT TeBS
(Temperate shade-tolerant broadleaved summer green trees), and Cyperaceae, Poaceae,
Rosaceae, and Rubiaceae with all herbs as belonging to PFT C3H/OL (C3 Herbs/openland).
We propose that this classification is more appropriate for use in climate modeling
contexts than that used in Li et al. (2020) in which the major aim of the study was to
interpret the pollen-based plant-cover reconstruction in terms of regional vegetation
cover.”. However, in order to avoid misunderstanding, we changed “In this
study,….” by “In this paper, ….”, and “in terms of regional vegetation cover.” By
“in terms of open land versus woodland cover.”

 

L78 LC and LU instead of LU and LC

Answer: We do not understand this comment. The abbreviation “LULC” is commonly used
for “anthropogenic land-cover change due to land-use change”. However, see our answer
to the last reviewer, below

L132 rephrase to the basin type (lake or bog) and its size (area and calculated radius)

Answer: OK, but we had to keep the same order as in the metadata table, i.e.  “…, the
site size (area and calculated radius) and type (lake or bog), …. “.

L196. You mention three computer programs, only one is specified.

Answer: This is indeed confusing. The calculation steps implemented by the three
computer programs are now implemented by a single program. Therefore, we deleted the
sentence mentioning three computer programs. 

L189 Use either SD or SE and harmonize through the text. I’m not sure that there are
differences between the two terms in your results. ERV results are expressed in SE, the
delta-method as well.

Answer: Standard deviation and standard error are two different things in
mathematics/statistics. It is correct to use standard deviation for the relative pollen
productivities (e.g. Li et al., 2017), and standard error for the uncertainties in the
REVEALS estimates (Sugita, 2007a).

L203 space between lake(s)) and are

Answer: Thank you! Corrected.

L204 space between obtained and using

Answer: Thank you! Corrected.

L236 10.7-11.2 ka BP instead of 9.7 – 10.2 ka BP

Answer: We do not understand this comment, and cannot find any error in our time
windows as mentioned in the text.

L261 Harmonize names of time windows between text and figures



Answer: Thank you! Corrected.

L412. I guess there are ways of testing the impact of RPP’s SE on the REVEALS
reconstruction, by testing the sensitivity of the REVEALS model using simulation. But this
was out of scope of this paper.

Answer: “The standard deviations (SD) of the RPPs are taken into account in the
calculation of the REVEALS standard errors (SEs), as well as the number of pollen grains
counted in the sample (Sugita, 2007a). The uncertainties in the averaged REVEALS
estimates of plant taxa for a grid cell are calculated using the delta method (Stuart and
Ord, 1994) and expressed as the SEs derived from the sum of the within- and between-
site variations in the REVEALS results in the grid cell (see e.g. Githumbi et al. (2022). We
have explained this better in the Method section (L225-228).

L 433 To be provocative I would say “This is a serious caveat if the taxa for which no RPP
values are available represent a significant part of the vegetation and are present in the
pollen assemblage” We want to be able to reconstruct key dominant species in
the vegetation…Apart  Abies and Picea, are they other dominant taxa in the pollen
assemblages with no RPP values?

Answer: We have corrected the first sentence as follows, Line452-454: “This is a serious
caveat if the pollen taxa for which no RPP values are available represent a significant part
of the pollen assemblages.”. You are not more provocative than us, as we write below in
the manuscript “In this first dataset of REVEALS land-cover estimates, our decision to use
exclusively Chinese RPPs and, therefore, not reconstruct the cover of Abies and Picea is a
major issue. This may bias the results in overestimating the cover of C3H/OL in
particular, but also of BT. The latter needs to be kept in mind in the interpretation and use
of the dataset for regions where Abies and Picea were common during part of, or
the entire Holocene, etc….”.

There are no other major pollen taxa (that can be dominant in the pollen record) having
no available RPP values. However, for some pollen records, the percentage of pollen taxa
for which we do not have RPP values can be high. “The 27 taxa included in this REVEALS
reconstruction account for >50% of the total pollen from all pollen taxa in all records, and
for > 80% of the total pollen from all pollen taxa in most records.” We added this
information in Methods (L215-217).

L 443 remove “estimate the the past”

Answer: Thank you! Corrected.

L457 remove “be cautious and The is a limitation of the”
Answer: Thank you! We have rewritten the sentence as follows (L478-L481): “The
interpretation of past changes in openland cover needs to take into account the issues
described above. This is a limitation of the gridded REVEALS land-cover dataset if used for
validation of ALCC scenarios and studies of human-induced land-cover change as a climate
forcing.”

469 correct “REVEALS estimates rbyincreasing”

Answer: Thank you. Corrected.

L468, your strategy of having two pollen counts per time window prevent the problem to
only have one pollen count documenting the whole period. This pollen count could be
linked with a unique event



Answer: Yes indeed. However, the main reason for using time windows is the need of
increasing the pollen count used in the REVEALS application. A single pollen count is too
small and will result in large standard errors on the REVEALS estimates. We have
explained this earlier in many papers (e.g. Trondman et al. (2015), Li et al. (2020) etc.).

L500 insert a space between “cover_(e.g.”

Answer: Thank you. Corrected.

L 516 the information on “x years (x years is the number of years between 1950 CE and
the year of coring)” should be already mentioned in the methods

Answer: We have edited the description in methodology from line 175 “the length of the
three most recent time windows were fixed to 350 (0.7−0.35 ka BP), 250 (0.35−0.1 ka
BP), and 100 + x years (0.1 ka BP to present (1950 CE + x years, where x years is the
number of years between 1950 CE and the year of coring).

Figures

- Fig 1: is the graph in the right lower panel useful?

Answer: All maps of China for publication purposes must be approved by Chinese law
which requires that the Spratly islands are included in Chinese territory
(http://bzdt.ch.mnr.gov.cn/ ). As a Chinese citizen, the first author of the paper has to
follow the law.

- Fig 2-4 could you improve the maps by adding key information that you’re referring in
the text (i.e. Yangtze River region, vegetation zone…)

Answer: The information on vegetation zones and the location of the Yangtze River is
available in figure 1. Adding them again in figures 2-4 will make them too messy.

- Fig 4, ensure error circle of grid cell 30°N-90°E is in the reconstructed cell for time
window 5.7 – 6.2 ka BP

Answer: Thank you! We have removed the circle from the figure, it was a mistake.
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