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We thank the reviewer (Referee #2) for the constructive comments and suggestions,
which are in the text below. Our itemized response is followed.

Background

The paper has discussed total GPP and its regional distribution in China from 1981
to 2010 using results from 12 terrestrial biosphere models. Effect of LULCC and at-
mospheric CO2 levels on GPP in China has also been studied by analysing results
from different experiments that were well-described in the text. Overall, the paper is
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comprehensive in terms of understanding the effect of LULCC and CO2 on GPP for
China for recent years. Validation of the results, the use of ensemble mean for the pur-
pose of this study and representation of the figures is appropriate. Congratulations to
the authors for coming up with a detailed study. The manuscript is well-written overall.
However, I have some issues as described in detail below:

Major Comments:

1. Identification of gaps in literature has not been done adequately in the Introduction
section. Page 3, line 16 "However, few studies have adequately explored the impacts
of climate change, atmospheric CO2 concentration, and LULCC to interannual and
seasonal variations of GPP in China". If there are already studies that have studied
these impacts, they should be cited here and effects of LULCC and CO2 on GPP as
estimated in this study should be compared with these studies in the later sections.

Response: Based on the comments, we revised this sentence by adding two rele-
vant references. Moreover, another sentence was added to explain the differences
between the two studies and the present work. Please see Page 3 (Lines 15−20):
“However, few studies have adequately explored the impacts of climate change, atmo-
spheric CO2 concentration, and LULCC to interannual and seasonal variations of GPP
in China (Piao et al., 2013; Yao et al., 2018). These studies mainly focused on the
climatic driver (temperature, precipitation, and solar radiation) of GPP interannual vari-
ations (Yao et al., 2018) and responses of GPP to climate variations and atmospheric
CO2 concentration (Piao et al., 2013). But the quantitative contributions of these three
factors on GPP in China are still unclear, which urgently needs to be addressed.”

2. Page 4, line 19, explanation of the term MTE is not very clear. This should be made
clear before MTE is used to represent the dataset in the rest of the paper from this
point on?

Response: Based on this comment, we added a more detailed descriptions of MTE
to this section. Please see Page 4 (Lines 18−26): “This study used an observation-
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driven global monthly gridded GPP product derived from FLUXNET measurements by
statistical upscaling with the machine-learning algorithm, model tree ensembles (Jung
et al., 2009, 2011) (hereafter referred to as MTE). The MTE statistical model consist-
ing of a set of regression trees was firstly trained using site-level explanatory variables
and GPP estimations from eddy flux tower measurements. These explanatory vari-
ables covered climate and biophysical variables such as vegetation types, temperature,
precipitation, radiation, and satellite-derived fraction of absorbed photosynthetic active
radiation. Then the MTE GPP product was generated through applying the trained
regression trees for global upscaling using gridded data sets of the same explanatory
variables”.

3. Figure 1 (on page 23) shows 16 different kinds of vegetation types in the legend but
only the major ones are visible in the plot. To make the plot readable, similar vegetation
types like MIXSB, MIXSC, MIXSG, SHRUB should be merged since they are anyway
not much distinguishable in the plot.

Response: Based on this suggestion, we revised Fig. 1 by merging similar vegetation
types like MIXFS, MIXFG, MIXFC, MIXSG, MIXSC, MIXSB, MIXGB, MIXGC. The new
Fig. 1 has only 8 different kinds of vegetation types. Please see Page 23.

4. Page 5, Section: 3.1. Since this section starts with the discussion of results pre-
sented in Fig. S1 and has an entire paragraph on this figure, the figure should be
moved to the main text.

Response: Based on the suggestion, old Fig. S1 has been moved to the main text to
be new Fig. 2. Please see Page 24.

5. There is a lot of mismatch between the region references in terms of region names
and regions numbers in the Results section. For instance: a. Page 7, line 13, "central
China and northern China" should rather be "northern China (R4) and northwestern
China (R5)", as per the numbers represented in figure 4. b. Page 7, line 32, "in
summer over southeastern China (Fig. 5j)". 5j corresponds to R9 and as per fig. 1,
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R9 is southwestern China, not southeastern China. To avoid this confusion in region
names and region numbers, I would strongly recommend the authors to double check
the text in the sections of Results and Discussions, and to use region numbers along
with region names in these sections to that the text explanation can be verified easily
with the figures.

Response: Based on the comments, we revised all these sentences by adding the
region numbers. Please see Page 7 (Lines 20−21): “The ensemble mean GPP of
SG3 over R9 was found to explain the largest fraction (17%) of the IAV for China’s
GPP, followed by R5 (15%) and R4 (14%)”, and Page 8 (Line 6): “almost the same
seasonal variations except for a few differences in summer over R9 (Fig. 6j)”. The
other relative sentences were also revised. Please see the revised manuscript.

6. Page 11, line 12 and Page 1, line 34: A strong concluding statement has been made
about how climate is the dominant control factor of annual trends, IAV and seasonality
of China’s GPP, without much analysis of results in this context in the Results section.
Some analysis of trends coming from SG1 case should be included in the results sec-
tion before making this statement, specifically since the paper has focussed mostly on
LULCC and CO2 effects, and there are not many remarks on impact of climate in the
paper.

Response: Based on the suggestions, we added some analysis results about the
trends from SG1 to the Section 5. Please see Page 11 (Lines 20−22): “In general,
climate was the dominant control factor for the trends, interannual variation, and sea-
sonality of China’s GPP. When only constrained by climatic driver, mean annual GPP
from 1981 to 2010 over China is 6.9±1.7 Pg C yr−1, with a trend of 0.0036 Pg C yr−2”.

7. The implications of this study and application of the results are not adequately
emphasised. The authors are suggested to add some information on how this work his
valuable, specifically considering how understanding of the effects of LULCC and CO2
on GPP can help in comprehensive scenario of things and decision making.
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Response: Based on the comments, we added some descriptions about the implica-
tions of this study and possible applications of the results to the conclusion section
(Section 5). Please see Page 11 (Lines 18−31): “The simulated GPP for China from
the 12 MsTMIP models, driven by common climate forcing, LULCC, and CO2 data, was
7.4±1.8 Pg C yr−1, which agreed well with independent MTE data set (7.1 Pg C yr−1).
In general, climate was the dominant control factor for the trends, interannual variation,
and seasonality of China’s GPP. When only constrained by climatic driver, mean annual
GPP over China from 1981 to 2010 is 6.9±1.7 Pg C yr−1, with a trend of 0.0036 Pg
C yr−2. The overall rise in CO2 enhanced plant photosynthesis and thus increased
total China GPP, with increasing annual mean and interannual variability, especially in
northeastern and southern China where vegetation is dense. LULCC decreased the
IAV of China’s total GPP by ∼7%, whereas rising CO2 induced an increase of 8%. Our
research examined the joint effects of the three factors and their quantitative contribu-
tions to the interannual variations and seasonal cycles of GPP. Given the important role
of GPP in regulating terrestrial carbon cycling, this work is expected to help us better
understand the interactions of the carbon cycle, climate change, and human activity.
Furthermore, it will also be interesting for the policy makers to make public decisions
on how to achieve the balance between the optimized economy and minimized carbon
loss”.

Other issues to be considered:

1. There is no mention of the study period in the abstract so it is not clear for which
years are the results mentioned in this section applicable for.

Response: Based on this comment, we added the detailed information about the time
periods used in this work. Please see Page 1 (Line 36): “The simulated ensemble
mean value of China’s GPP between 1981 and 2010”.

2. The phrase "independent upscaling GPP estimate" in the abstract does not give
any idea of the dataset being talked about and hence should be either modified or
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eliminated from this section.

Response: Based on the suggestion, the sentence “which was in close agreement with
the independent upscaling GPP estimate (7.1 Pg C yr−1)” has been removed from the
abstract. Please see Page 1 (Line 37).

3. The usage of a few words and sentence formation in the text is questionable in
some places, for instance: a. Page 2, lines 25 and 27: "60% of the uptake by terrestrial
ecosystem was due to raising(?) atmospheric CO2" and "It suggests that the impact of
raising(?) CO2 on land carbon sink may be a negative feedback to future climate". b.
Page 4, line 14: "The simulated monthly GPP from these 12 models was conducted(?)
for the period of 1981–2010." The authors are suggested to re-check these typos and
small errors.

Response: Based on this comment, these sentences have been revised in the new
manuscript.

(a) Please see Page 2 (Lines 23−24): “Schimel et al. (2014) found that up to 60%
of the present-day terrestrial sinks was caused by increasing atmospheric CO2”, and
Page 2 (Lines 26−27): “It suggests that the CO2 effect on land carbon storage may be
a key potential negative feedback to future climate (Schimel et al., 2014)”.

(b) Please see Page 4 (Lines 14−15): “The simulated monthly GPP from these 12
models for the period of 1981–2010 was used in this work”.

4. Table S1 (mentioned on Page 4, line 10) only has all "O" under columns SG1, SG2
and SG3 for all models, check attached file. I am not sure what purpose the table is
serving apart from citing references for each model description. This table can either
be improved or deleted.

Response: Based on this comment, we deleted the Table S1 in the supplemental ma-
terial. Please see Page 1 (Lines 35−57) of the supplemental material.

5. Page 5, line 23, Fig. 1a.(?). This seems to be a typo and Fig. 2a. should be
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mentioned here.

Response: Thanks for your suggestion. It has been revised to be “Fig. 3a”, since the
old Fig. S1 was added to be new Fig. 2. Please see Page 5 (Line 27).

6. Figure 7 has comparison of LUH1 data with CLUD for major vegetation types.
Clearly, there is a mismatch in the recent trends of both datasets, more specifically
from year 2000 to 2010. This difference is intriguing but since the figure does not rep-
resent 100% land cover of China, there is missing information here. For instance, the
sum of major vegetation types shown in fig. 7a represents ∼60% of area for CLUD
for 2010 and ∼80% of land cover for LUH1 for 2010. I would suggest this figure to be
modified to account for 100% area of China so that the entire land cover distribution
and the transitions can be accounted for.

Response: Based on this comment, we added a new type “Other”, which includes
SNICE (snow and ice), water, and bare soil, to the new Fig. 8. Please see Page 30.

Please also note the supplement to this comment:
https://www.earth-syst-dynam-discuss.net/esd-2019-22/esd-2019-22-AC2-
supplement.zip
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