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Referee Comment

General Comment:

The manuscript explores the impacts of assimilating different types (altimetry SSH,
satellite SST, mooring-observed T,S,U,&V) of measurements on reconstructing the ocean
state near EAuC, using ROMS-4DVAR system and OSEs. The authors conducted six (or
seven) experiments to examine the relative importance of different observations on
estimating the ocean state. This is the first step towards an operational ocean forecasting
system. However, there are still many deficiencies that need to be addressed before
publication, especially the comparisons and explanation of the final results. In addition, I
would suggest the authors to edit the manuscript by a person with a better command of
English.

In the manuscript, the authors didn’t develop (at least didn’t document) the ROMS-4Dvar
system. Considering the scope of GMD and the content of this manuscript, I would
suggest the authors transfer/resubmit the manuscript to more appropriate Journals such
as Ocean Science, Ocean Modelling, QJRMS, MWR, JAMES, if possible.

I have commented the manuscript in the attached pdf files. And below are some general
comments on on individual Sections:

Section 1 Introduction:

I suggest the authors to rewrite these paragraphs from 45-60, including the comparisons
of different assimilation schemes, motivating the current study. The introduction to OSEs
is too much, can be move to before the last paragraph of Introduction. The authors should
motivate and highlight the current study better here.

Section 2



Please consider listing all experiments here in a table, showing their names, assimilated
observations, number of observation.

Besides, more information about the background terms (covariance patterns) should be
provided. If the authors follow previous studies, the authors should also provide some
figures about different decorrelation scales, covariance patterns here or in the discussion,
since it is likely the background terms play dominating roles in determining the sensitivity
rather than the adjoint model part. I feel like the heat flux increments are weird. More
details can be found in the attached pdf files.

Figure 1 should be simplified. Please point out regions with high eddy activities (SSH STD)
and the model-data differences. Also schematic circulation pattern should be shown here.
This could help in the results part.

Section 3:

I would prefer better presentations of the assimilation results.

Here I give a few suggestions, details can be found in the pdf files.

I feel like results of NoUVTS (or NoUV) is not necessary be shown here. The authors
mostly concentrate on the impacts of with/without TS profiles. Maybe one of them is
enough.
What is the radius of meso-eddies in the model domain? I cannot see any mesoscale
eddies in Figures 4, 6,7. If the authors want to discuss impacts of assimilation on
mesoscale process, I suggest the authors plot the horizontal structure of the eddies in
specific time, for instance when there are large errors which are corrected by
assimilation. Otherwise, it is not clear at all.
I also encourage explore more on salinity which was degraded. Since the author want
to develop this system into an operation system, the authors need to understand why
the degradations occur.

Section 4 discussions

In this part, the authors should explain why 2-d experiment looks better than 7-d
experiment? Is it because of background terms? Comparison between background terms,
adjoint model terms, even just for a specific assimilation cycle should be shown here to
explain the differences.

Section 5 Conclusions

Since the authors want to develop the model to an operational system, the authors should
list details of the computational cost here.

 

 

Please also note the supplement to this comment: 
https://gmd.copernicus.org/preprints/gmd-2022-270/gmd-2022-270-RC2-supplement.pdf
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