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The manuscript is well written and presents relevant resutls and discussions. Thank you
for dedicating time to publish a detailed discussion and analysis of this dataset. However,
a more detalied discussion on a few topics would greatly benefit the manuscript.

Main comments:

How does the multiscale data assimilation implemented here compare to previous work,
such as Li et al (2015) and Tissier et al (2019)? I understand more details should be
available in Chamberlain et al (2021a). But since this is not yet publish, it would be good
to have some more details in the present manuscript.

The model has the Southern Ocean as one of its regions of interest. The absence of a
coupled ice model can have significant impacts on the circulation and water column
structure in this part of the world, with potential repercussions to the global deep ocean.
Could you please explain the impacts on the model results and how potential problems are
minimized?

I am a bit confused about the definition of innovation. To my best knowledge it is defined
as the difference between the observations and the model maped to the obs locations.
However, all the values presented in Fig. 2 are positive. Does this mean there are model
BIASES for all the fields? Or are the innovation and increment defined in a different way?

A few minor comments:



Lines 64-65. It looks there is a typo. Please review it.

Line 97. Typo: “of” should be “on”.

Lines 190-191: Comparing the daily average fields to observations excludes a lot of high
frequency processes that will be smoothed out. I imagine the observations were also
averaged for the comparisons.

Line 215. Could you please explaing how the multiscale assimilation eliminated the biases?

Line 216. How to avoid the over-fitting in the EnOI scheme?
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