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30 January 2023

Dear Editor:

Thank you for coordinating the review of our manuscript Variations of carbon flux at
different time scales in a semi-fixed sandy land ecosystem in Horqin Sandy Land, China
(bg-2022-171). In the rest of this letter, we have provided details of our responses to
the review comments. We hope that these responses and the resulting changes will be
acceptable, but we will be happy to work with you to resolve any remaining issues.

Sincerely,

Yuqiang Li (on behalf of all authors)

 

Reviewer 1

Biogeosciences 



RE: Submission of the revised manuscript (No. bg-2022-171): Variations of carbon flux
at different time scales in a semi-fixed sandy land ecosystem in Horqin Sandy Land, China

Dear Reviewer#1:

Thank you for your assistance in the review of our manuscript. We have revised the
manuscript carefully according to your comments.

Our detailed responses to comments are presented in the remainder of this letter. All of
revisions have been highlighted in red in the revised manuscript.

General comments:

I have carefully reviewed the manuscript of Niu et al on sandy land carbon fluxes and
climate variability. The manuscript presents a five-year time series of standard eddy
covariance carbon flux data (measured NEE with GPP and Reco estimated by accepted
methods) and associated weather and soil profile data. The main novelty of the paper is
the sandy land ecosystem, a degraded state of the Inner Mongolian grasslands produced
by a combination of climate and land use factors. The manuscript presents a generalized
exploration of the data and does not test any specific hypotheses.

We have added our two research hypotheses in the Introduction (Lines 135-137, 140-145
in the revision) and test the hypotheses (Lines 245-271, 307-317 in the revision).

The key conclusions of the paper, summarized in the latter half of the abstract, mostly
repeat ideas that are well-established in semiarid ecosystem flux literature, such as the
idea that many dryland ecosystems have mean annual NEE~0 but pivot between carbon
sinks/sources in wet/dry years. Or that precipitation, temperature and soil water content
are “dominant controls.”

We have revised the Abstract to clarify the novelty of our study. First, there has been little
research in our study area, which is an important ecological area of China. Second, our
study was conducted at multiple time scales and thereby revealed changes in the
dominant factors that affect NEE in response to changes in the time scale. We emphasized
carbon flux changes in semi-fixed sandy land ecosystems during the period of recovery
from severe desertification, which is a period that has received insufficient attention in the
literature (115-121 in the revision).



In the end, I find myself unable to clearly answer the important referee question: “Do the
results support the key points/conclusions?” because the results are relatively
unstructured, and the key points are overly general. The presentation of the manuscript
follows accepted guidelines for organization and formatting.

We have added our two research hypotheses in the Introduction (Lines 135-137, 140-145
in the revision) and have restructured the results to clarify how our results relate to the
two research hypotheses and the impact of our study. In particular, we have strongly
supported the importance of water availability during the growing season and changes in
the impact of the environmental factors on carbon fluxes with changing time scales (Lines
245-271, 307-317, Fig. 3, Fig. 6, and Table 3 in the revision).

The writing contains numerous faults in English language usage, although I was able to
follow the meaning in nearly all cases.

We have asked Geoffrey Hart (ghart@videotron.ca/geoff@geoff-hart.com), an English
science editor with more than 35 years of experience, to ensure that the quality of the
language will be acceptable. Please contact him if necessary to confirm that he has
performed this work or if you have any questions about the nature of the work that he has
done.

Figures are of medium to poor quality, both in terms of visual presentation (especially
readability of high-frequency data) and of conceptual representation which is an indicator
of the carbon sink or source in terrestrial ecosystems. Therefore, comprehending the
dynamics processes and underlying mechanisms of NEE is a crucial issue in global change
research.

We have added graphs of the variation of the carbon fluxes and their relationships with
precipitation and soil water content in dry and wet years during the growing season (Fig.
3a-e in the revision), and have also added the relationship between monthly-scale
environment factors and carbon fluxes (Fig. 6 in the revision).

Overall, my impression is that this manuscript is not suitable for publication due to a lack
of clear, testable hypotheses (or clear goals). This deficit leads to other “downstream”
problems including poorly-conceived figures. The literature cited is missing many major
bodies of work from several other continents. I encourage the coauthors to examine the
literature more extensively, identify key knowledge gaps that could be addressed with this
dataset, and write a manuscript that leverages these valuable data to advance
understanding. Given the large number of single-site, multi year eddy covariance studies
published over the last 25 years, some suggested avenues for enhancing novelty include
1) comparing/contrasting the sandy land flux behavior with other dryland sites. 1) For
example, it appears that the mean annual precipitation and seasonal distribution of this
site are quite similar to grassland sites in New Mexico and possibly Arizona, USA, but with
very different temperatures; 2) Showing how these flux data change the (or do not



change) what is presently assumed about fluxes from such regions using currently
available tools (often ecosystem models and/or remote sensing).

We have added the two specific research hypotheses we used (Lines 135-137, 140-145 in
the revision), and have compared the changes at our site with values from 5 previous
studies (Lines 313-337 in the revision), and have added a discussion of the impacts of the
changes of the environmental factors (precipitation, temperature, and solar radiation) on
the carbon fluxes (Lines 339-352 in the revision). In terms of the literature review, we
have cited 17 additional recent studies.

Although your suggestions for improving the novelty of our study are interesting, we note
that novelty is not the only goal of research and not even the most important goal.
Replication of previous research in under-studied regions is also a valid goal, and was the
purpose of our approach. However, we have clarified the novelty of our research in the
Abstract (see our response earlier in this letter). We have also added these novel aspects
in the Introduction (115-121 in the revision).

Below are some specific comments included in the hope that they may be useful for
advancing this work.

1.21: What is semi-fixed sandy land?

We have added a definition of semi-fixed sand (Lines 78-80 in the revision). In summary,
this is based on the soil texture (sandy) and the vegetation cover.

Zhao, H. L., Zhao, R. L., Zhao, X. Y., Zhang, T. H.: Ground discriminance on positive and
negative processes of land desertification in Horqin Sand Land (in Chinese), J. of Desert
Research, 28, 8-15. http://210.72.80.159/jweb_zgsm/EN/Y2008/V28/I1/8, 2008.

2. 25-29: This part would be stronger if it were framed around hypothesis testing. 
Instead, the writing focuses us on a few statistical techniques for assessing variable
importance. What new knowledge is produced by this study that is transferable to other
times and places?

We have revised this description to clarify that we examined the effects of seasonal-scale
and inter-annual values of the environmental factors on carbon fluxes (Lines 285-327 in
the revision). We have added our two research hypotheses (Lines 135-137, 140-145 in
the revision) and restructured the results to support these hypotheses (Lines 245-271,
307-317, Fig. 3, Fig. 6, and Table 3 in the revision).



3. 29-32: This is all well-known from many other dryland studies.

We have deleted the well-known information in the revision.

4. Since the mean annual NEE = zero (within the uncertainties of the method), there could
be more interest in evaluating the magnitude of the deviations from the mean (e.g. source
and sink function in dry and wet years).

Because NEE responded differently in different years, relying on the overall average could
be misleading. Although we have retained that data, we have clarified that the important
differences in our study were between the wet and dry years (Lines 22-26, 460-463 in the
revision).

5. 45: As a result of what? The prior sentence talks about how NEE is mathematically
related to GPP and Reco, but it does not logically follow that these relationships establish a
reason that understanding NEE is crucial.

We have clarified that NEE is crucial because it reflects the balance between
photosynthesis and respiration and thus, affects whether a site will be a carbon source or
sink (Lines 44-47 in the revision).

6. 62: This is a potentially promising topic for development of new knowledge, if the
manuscript focuses on testing controlling mechanisms for sandy lands, especially if there
are different controls in sandy lands than for other semiarid ecosystems.

We have clarified that our study focused on the control mechanisms at a desertified sandy
site that is recovering from degradation. Our goal was not to compare our results with
other sites during our study (to do so, we would have needed to add a second site in our
analysis), but we do perform that comparison in the Discussion, were we have added
citations of 5 studies to provide a comparison (Lines 339-352 in the revision).

7. 72; please define semi-fixed sands.

We have defined this term in Lines 78-80 in the revision.

Zhao, H. L., Zhao, R. L., Zhao, X. Y., Zhang, T. H.: Ground discriminance on positive and



negative processes of land desertification in Horqin Sand Land (in Chinese), J. of Desert
Research, 28, 8-15. http://210.72.80.159/jweb_zgsm/EN/Y2008/V28/I1/8, 2008.

8. 74: was a carbon source

We have changed this to “carbon source” in the revision (Line 83).”

9. 113: I am trying to determine what to expect that is new and different in this study as
compared to the extensive body of literature in other semiarid ecosystems and as
compared to the works cited here of Niu (2020, 2021) in sandy lands. Can this be made
more clear?

We have clarified that the semi-fixed sandy land at our study site is recovering after
severe ecosystem degradation leading to desertification, which is different from most
previous studies of other semiarid ecosystems (Lines 62-66, 70-74, 114-132 in the
revision). As compared to the works cited here of Niu (2020, 2021) in sandy lands, the
main difference is the vegetation and land-use types (Lines 149-152 in the revision).

10. 169: I find these paragraphs very difficult to read, since they are packed with
numbers and generally lacking any narrative thread to tie them together. It could be more
effective to report means and ranges in a table and then use the text to illustrate key
features of the data (features related to testing the study hypotheses, such as extreme
seasons/years)

We have removed the redundant data and only show the most important data that are
most relevant to the study. We have revised the description related to Figure 2 and Table
2 (lines 223-243 in the revision).

11. 170: to my understanding, describing a solar-cycle time series as a unimodal
distribution is not appropriate, because a time series (which may be unimodal) is a
sequence, not a distribution of (random) samples from a population.

We have changed our description to “unimodal trends”, since we show the trends over
time rather than a statistical distribution graph (Line 224 in the revision).

12. 190: VPD is an example of a mechanistic control with potential to be explored. Is
there a hypothesis related to VPD? See, for example, recent papers by Kim Novick on this
topic and specifically the inferences related to drylands with respect to canopy flux



controls by VPD vs. SWC.

We have carefully read the literature that you recommended and analyzed how VPD
influences the carbon fluxes. Because VPD was not a major factor that affected the carbon
fluxes in our study ecosystem, we did not add a discussion of its mechanisms and have
instead retained the original description (Lines 239-243 in the revision).

13. 194: this paragraph is mostly generalizations, such as "showed obvious seasonal
changes."  It would be better to describe what these dynamics are. Better yet, refer to
Figure 3 for the dynamics and use the text to point out key features related to the study
questions.

We have added more specific descriptions of the seasonal changes (Lines 245-250 in the
revision).

14. 216: it would be more compelling to lead with the study hypotheses and then use the
statistical techniques to test the hypotheses.

We have added our two research hypotheses (Lines 135-137, 140-145 in the revision) and
restructured the results to support our hypotheses (Lines 245-271, 307-317, Fig. 3, Fig.
6, and Table 3 in the revision).

15. Figure 2 and Figure 3: While the figures contain valuable information, the high
frequency nature, many time series, many panels, and 5-year coverage period makes it
difficult to discern anything meaningful beyond what we could learn from a table of
climate variables. If there key study hypotheses being tested that depend upon these
variables (e.g. wet vs. dry years, or SWC variability at differing depths), the figures should
highlight the key aspects of these datasets.

We included Figure 2 to show the changes of meteorological factors throughout the study
period to reveal important environmental similarities and differences between years (i.e.,
factors that do or don’t explain differences in the carbon fluxes). However, we have added
Figure 3 to show the changes of the three carbon fluxes during the same period and their
relationships with precipitation and soil water content during the growing season in
representative dry and wet years to clarify these relationships. We also added an analysis
of the relationships between the monthly-scale environmental factors and the carbon
fluxes (Fig, 6 and Table 3 in the revision).

16. Figure 4: This figure with monthly values could potentially provide some interesting
ideas for hypotheses to test. For example, the large GPP and carbon sink NEE in summer



2021 might inspire a figure or other analysis relating monthly fluxes to key hypothesized
controls.

Based on the monthly-scale values of the three carbon fluxes in Figure 4, we have added
Figure 6 and Table 3 to describe the relationships between the monthly-scale
environmental factors and the three carbon fluxes during the growing season, and we
discuss how these environmental factors affected GPP, NEE and Reco (Lines 356-368 in the
revision).

17. Figure 6 strikes me as rather oversimplified, and I struggle to learn anything new from
this figure. The fits are generally poor, and the time scales might not even make sense.
For example, a scatterplot of high-frequency data like this does not account for the Birch
Effect, in which the largest respiration values in dryland ecosystems often follow (lag) by
several days, pulses in SWC. Graphical tests of key drivers (e.g. GPP vs. SWC at 3 depths)
might be more tractable at the monthly scale, as suggested by the interesting results for
summer 2021 in Figure 4.

We have deleted the high-frequency data at a daily scale and have replaced them with the
relationship between the monthly-scale environmental factors and the three carbon fluxes
during the growing season (Fig. 6 and Table 3 in the revision).

18. Figure 7-9: This shows some potentially interesting results, but there are problems
with this figure. First, it does not follow from any hypotheses posed in the introduction
about the key controls. Second, lines are fit to data that are apparently nonlinear. For
example, panel a shows a flat response of NEE to Ts50 between -8C and +8C, and then a
declining relationship, and there is likely ecological meaning in that nonlinear patterns.
Second, these simple scatter plots to not seem to account for the seasonality of the
ecosystem. In other words, we are presented the relationship between SWC and NEE in all
months of the year, when we have major reasons to expect different relationships within
the growing season or outside it. One suggestion for improving this analysis would be to
present a bivariate relationship (like these ones) that is screened for a given range of
values in other variables. For example, plot GPP vs. SWC for Ts50 between 5-10 C (or
whatever might make sense). Or plot GPP vs. SWC for summer growing season only.

We have replaced Figures 7 to 9 in the original manuscript with the relationships between
the monthly-scale environmental factors and the three carbon fluxes during the growing
season (Fig. 6 and Table 3 in the revision). In addition, we used nonlinear regression for
some of the graphs in Figure 6 where that provided a better fit. We then discuss these
relationships in terms of the research hypothesis. In summary, the effects of drought
during the growing season were most important, and this was revealed in the long-term
(annual) time scale (Lines 245-271, 307-327 in the revision).

19. Table 1: this is a valuable table. Please express significant digits such that they
represent the true uncertainty. For example, Uncertainty in precipitation measurements



with a tipping bucket gauge can range from 5-15% or more. Therefore, P = 312.80 mm,
which communicates precision to 1x10-5 m, is not reasonable. Perhaps 312 or 310 or 300
would be more representative. Please consider this for each variable shown.

As you note, providing multiple decimal places of precision may not be appropriate. We
have therefore presented the precipitation values as integers (Lines 233-234, Table 2 in
the revision). Calculating the optimal precision (integers versus values expressed to the
nearest 2 or 10 mm) would be beyond the scope of our study.

Suggested reading:

 In addition to the valuable works cited herein, mainly focused on China sites, there exists
extensive literature on semiarid fluxes by the eddy covariance method across multiple
other continents.  Please see for example the following short list and the references in
these papers:

Novick, Kimberly A., et al. "The increasing importance of atmospheric demand for
ecosystem water and carbon fluxes." Nature climate change 6.11 (2016): 1023-1027.

Haverd, Vanessa, et al. "Carbon cycle responses of semiâ��arid ecosystems to positive
asymmetry in rainfall." Global change biology 23.2 (2017): 793-800.

Scott, Russell L., et al. "The carbon balance pivot point of southwestern US semiarid
ecosystems: Insights from the 21st century drought." Journal of Geophysical Research:
Biogeosciences 120.12 (2015): 2612-2624.

Biederman, Joel A., et al. "Terrestrial carbon balance in a drier world: the effects of water
availability in southwestern North America." Global change biology 22.5 (2016):
1867-1879.

Biederman, J. A., Scott, R. L., Arnone III, J. A., Jasoni, R. L., Litvak, M. E., Moreo, M. T.,
... & Vivoni, E. R. (2018). Shrubland carbon sink depends upon winter water availability in
the warm deserts of North America. Agricultural and Forest Meteorology, 249, 407-419.

Dannenberg, Matthew P., et al. "Exceptional heat and atmospheric dryness amplified
losses of primary production during the 2020 US Southwest hot drought." Global change
biology (2022).



Scott, Russell L., et al. "Commonalities of carbon dioxide exchange in semiarid regions
with monsoon and Mediterranean climates." Journal of arid environments 84 (2012):
71-79.

Castellanos, Alejandro E., et al. "Plant functional diversity influences water and carbon
fluxes and their use efficiencies in native and disturbed dryland ecosystems."
Ecohydrology: e2415.

We have carefully read the literature that you recommended and have cited 4 of the 8
references you suggested in the revision.

Thank you for your efforts to improve our paper. We hope that our responses and the
resulting changes will be acceptable, but we will be happy to work with you to resolve any
remaining issues.

 

Sincerely,

Yuqiang Li, Ph.D.

Northwest Institute of Eco-Environment and Resources

Chinese Academy of Sciences

320 Donggang West Road, Lanzhou, 730000, China

Phone/Fax: 86-931-496-7219

E-mail: liyq@lzb.ac.cn



 

 

Please also note the supplement to this comment: 
https://bg.copernicus.org/preprints/bg-2022-171/bg-2022-171-AC1-supplement.pdf
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