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1. Does the paper address relevant scientific questions within the scope of ACP? 
The article by C. Yue et al. addresses annual and seasonal variabilities in global land carbon uptake 
and the relations with climate and vegetation. This paper is within the scope of ACP.

2. Does the paper present novel concepts, ideas, tools, or data?
The paper is based on well established datasets and methods to generate such data (CO2 
measurements, NDVI data, atmospheric inversion). The title and the abstract of the paper mainly 
highlights one finding of the study about "abrupt seasonal transitions in land carbon uptake". This 
finding is not really new (except the focus on 2015) but the results of the study are a good 
opportunity to remind the land carbon cycle community about such mechanisms and to point to the 
year 2015 as a remarkable example of such seasonal transitions. 

3. Are substantial conclusions reached? 
The entire study is focussed on anomalies of the land carbon uptake in the year 2015 relative to the 
period 1981 to 2015. Consequently, the conclusions are very specific for climate/carbon cycle 
mechanism in this year. To make this paper more interesting for the land carbon cycle community 
and to reach more substantial and less specific conclusions, I would recommend to perform similar 
analyses also for other years and to finally draw conclusions about general mechanisms in 
comparison to specificities in single years. In this point, I completely agree with Anonymous 
Referee #1.

4. Are the scientific methods and assumptions valid and clearly outlined? 
Overall, yes. For some datasets, I would expect scientific references additionally to the URLs from 
which the data was obtained (especially in Sections 2.2.2 and 2.2.3).
The only exception is the analysis of NDVI data (Section 2.2.1): For example, the authors 
calculated “seasonal mean standardized NDVI”. Although I have some experience with NDVI data 
(Forkel et al., 2013), I cannot imagine what this term means. How were NDVI values standardized? 
Why? Furthermore, mean NDVI values of winter seasons in northern regions are not very useful to 
draw conclusions about vegetation productivity or land carbon uptake. As NDVI is a land surface 
property it is not only affected by vegetation but outside the peak of the growing season strongly by 
changes in snow cover and soil reflectance. Consequently, a certain ranking in a season espcially in 
northern regions might be due to the variability in snow cover but not in vegetation. The authors 
need to appropriate filter the NDVI time series to separate vegetation signals from other non-
vegetation distortions (Hird and McDermid, 2009; Holben, 1986; Kandasamy et al., 2013). 
Furthermore, NDVI datasets from different sensors show large differences which are especially 
important for seasonal anomalies that are outside of the peak of the growing season  (D’Odorico et 
al., 2014; Fensholt and Proud, 2012; Kern et al., 2016; Scheftic et al., 2014). Consequently, I'm 
wondering if the shown ranking of seasonal NDVI values (Fig. 1) is a robust result given the noise 



of NDVI data and the differences between datasets. This rises the question if 2015 is indeed the 
greenest year.

5. Are the results sufficient to support the interpretations and conclusions? 
Apart from the NDVI issues described above, the results are described in great detail and support 
the interpretation and conclusions. 

6. Is the description of experiments and calculations sufficiently complete and precise to 
allow their reproduction by fellow scientists (traceability of results)? 

The calculations are mostly well described. The calculation of seasonal NDVI ranks seems to be a 
new approach to analyse NDVI time series (at least no reference is provided). Therefore I would 
recommend that the authors present some more details on this approach (at least in the Supplement) 
and ideally could provide also the code. 

7. Do the authors give proper credit to related work and clearly indicate their own 
new/original contribution? 

Yes. The cited literature is relevant for this study. The own contributions of the authors are clear. 
However, I would recommend to provide a more detailed discussion on the link between vegetation 
greenness from satellites and carbon cycle or atmospheric CO2 variability in order to improve the 
discussion section that is currently strongly focussed on the specificities of the year 2015. The 
results of this paper could be for example discussed with respect to the following relevant papers 
(Angert et al., 2005; Forkel et al., 2016; Gonsamo et al., 2017; Keenan et al., 2016; Myneni et al., 
1997; Thomas et al., 2016). 

8. Does the title clearly reflect the contents of the paper? 
Yes. However, I recommend to extent the analysis to more years to draw less specific concluisons 
for a single years. This might imply to change the title accordingly. 

9. Does the abstract provide a concise and complete summary? 
Yes. The abstract is well written. 

10. Is the overall presentation well structured and clear? 
Yes. 

11. Is the language fluent and precise? 
Yes (as far as I can judge this). Some sentences are however too long and thus difficult to read, for 
example: lines 74-78, 90-93, 

12. Are mathematical formulae, symbols, abbreviations, and units correctly defined and 
used? 

Yes. Units and proper axis descriptions are missing in Fig. 4.



13. Should any parts of the paper (text, formulae, figures, tables) be clarified, reduced, 
combined, or eliminated? 

Lines 71-74 are repeating lines 58-61 and can be merged. 
Lines 81-93: The affect of station network density on the inversion is well described for the 
CarboScope product. According to my understanding, the CAMS inversion should have the same 
problems. Please clarify how these issued are handled in the CAMS inversion. 
Lines 131-139: Please make clear why the conversion from ppm to PgC was done and if there is 
any relevant uncertainty in this conversion factor.
Lines 163-164: What do you mean with “numerical instability”? Why could such an instability 
happen and why in 1993?
Line 296: I thought that the Jena inversion system uses flat land prior fluxes. Are results from the 
LPJ model really used?
Figure 4: The figure could be much easier to read if you do some changes: #1 The red-green colour 
scale is not needed because the same information is already provided by the x-axis. Additionally, 
this colour scale might be not visible for colour-blind people. #2 The main purpose of this figure is 
to compare distributions of seasonal transitions from CAMS and Jena04. Overlaid histograms are 
not a good graphical choice. I would recommend to rather show distributions in terms of density 
lines, boxplots or violins which would make it easier to compare the distribution of CAMS and 
Jena04. The vertical lines for the year 2015 can be still added if you want to keep the focus on this 
year. #3 Please provide labels and units for the x-axis.

14. Are the number and quality of references appropriate? 
Yes, but also refer to my answer to the question #7. 

15. Is the amount and quality of supplementary material appropriate? 

Yes, but an improved processing and uncertainty assessment of NDVI data might require more 
details in the supplementary material. 
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