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GENERAL
This paper tries to improve global GPP simulations by updating model parameters
through a data assimilation system. With this system, the model improves simulations
of global SIF compared with satellite data. SIF and GPP are jointly connected for
plant photosynthesis. The improved SIF-related parameters are expected to improve
GPP. Different from previous studies, which assumed linear relations between SIF and
GPP, this work connects these two variables through a dynamic vegetation model.
Such approach is an important step to assimilate satellite-based SIF data for global
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GPP simulations. From this aspect, this paper well fits the scope of Biogeosciences.
However, based on the outcome of this work, I think the SIF information is NOT used
effectively and the related mechanisms are NOT well explored.
The focus of this work seems to improve SIF simulations, instead of the GPP. The
data assimilation system helps reduce SIF biases, mainly by changing Vcmax and
Cab, in subtropical and tropical regions. The resultant GPP simulation, however, does
not show a reasonable improvement. Instead, global GPP widely increases (Figure 8)
especially over subtropical regions where the original model is not bad (Figure 11). The
authors claimed that the ratios of subtropics to tropics have improved. However, in my
opinion, this is only because the tropical values are not improved while the subtropical
ones are worsened. As a result, the major weakness of this work is that the assimilated
SIF information is not effective to improve GPP simulations.
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Another weakness is that the SIF-GPP relations are not well explained and the causes
of changes are not explored. The authors presented a detailed explanation of the data
assimilation system. However, the relationship between SIF and GPP is not explained.
It is unclear how the GPP and SIF are parameterized in the model and how they are
connected. Such missing makes it difficult to understand why Cab and Vcmax show
opposite changes for most PFTs, and why LUE and APAR show opposite changes
following the posterior parameters. This is the information supposed to make this work
outstanding from the previous studies using linear GPP-SIF relations, but the authors
failed to present.
SPECIFIC
Figure numbers should be clear. Both figures in main text and supplement share the
same numbers. For example, there are two Figure 1 (pages 11 and 35)
Page 6 Line 18: “Close similarities”, how to quantify that?
Page 8 Line 23: “we are neither over-fitting or under-fitting the data”, how do you know
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about this?
Page 9 Lines 10-12: “observations outside of the optimization period from SeptemberDecember 2014” Generally, the calibration is performed using earlier data and validation is performed in later period.
Page 9 Line 23: “FLUXCOM GPP” the FLUXCOM provides up to six different version
of GPP. Which one is used here?
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Page 10 Line 31: “significant underestimation of observed SIF over the northern hemisphere, particularly during northern summer” Is this the reason why you try to improve
the simulations with ’updated’ seasonal cycle?
Page 11 Line 5: how to define and quantify “mismatch”?
Page 13 Line 18: “a sine function”. How do you know this sine function works fine everywhere globally? How to determine the peak of this sine function? Do you have any
references? In the later analyses, we can seem different seasonal cycles at different
locations. For example, Figure S10 shows that observed SIF peaks in August instead
of June.
Page 15 Line 17: “the number of unknowns. sensitivity" removing sensitivity.
Page 15 Lines 3-7: Here, changes of Vcmax are derived based on data assimilation
system. However, this does not mean the derived parameters are correct. You should
compare the parameters with available literatures to know whether these changes are
reasonable or acceptable in reality. In addition, the relation between SIF and Vcmax
is less clear than photosynthesis. Do GPP and SIF share the same relationships to
Vcmax?
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Page 16 Line 6: “less then half a standard deviation”. Should be “than”.
Page 16 Line 24: “The spatial patterns of posterior GPP and the changes following
the SIF assimilation” What’s the reason for GPP changes? How GPP and SIF are
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connected?
Figure 11: The tropical GPP is not improved while the subtropical GPP is worse.
Table A1: How the numbers in the column of ‘change’ are calculated? For example,
Vcmax of TmpDec changes from 35 to 55, but the change is only 2.9. It seems that
Cab is reduced by one order for most PFTs. Please find some observations to support
the Cab ranges.
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