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Overall the paper was well written and clear. However it was felt that some introductions to new concepts were not introduced simply enough. Introductions to concepts were too concise and often explanations of the details of those concepts were too in depth for the scope of this school. A new concept should have been introduced as clearly as possible especially with an international audience as the one present in this school. As example words as jettison, germane, scrutinize, etc… should have been avoided. Also another example of a concept that was not explained at all before being introduced many pages later is the concept of pressure gradient error. 
The composition of J matrix (equation 59), instead,  was an extra step that could have been omitted.

For the organization of the whole paper, we felt that second section was out of place and a more proper location would be at the end of the 6th section.

As regards to general remarks about figures, some of them were hard to read due to the small size and the grey scale. A typical example of this is Fig.13 or also Fig.20. They were not helpful because of the greyscale and the axis labels were too small.  Some other figures were too simple for the concept they hide behind. They could have shown more clearly the concepts. In particular Fig.4, Fig.10, Fig.11, Fig.12, Fig.14 could have been merged with the sea level surface and the sea bottom to better show the values assumed by the different vertical coordinates choices.

Regarding the equations, some of them that we consider as fundamental (for example, equations 16, 26 and 51) could have been derived  in an appendix at the end of the paper. Equations 7 and 23 lacked in a proper explanation for the presence of the z in respect to equation 43. The concept of a moving reference point needed a better explanation and a schematic could have been useful as well.
Section 4 needed three different schematics for the three kinds of cells (interior grid cell, cell near the bottom, cell close to the surface). 
In the introduction, it was explained why having one model environment versus having many of them has many advantages. On the other hand the opposite issue was not well supported. Moreover it was not explained why pressure coordinates, with all the advantages itemized in the second part of the 6th section, are not very used in ocean models.

In section 4th equation 111 and equation 114 were exactly the same. Perhaps there was an error in reporting the second equation.

On page 36, there was no explanation of the effects of viscosity, both laminar and turbulent, in the stress  tensor, on the budget of linear momentum.

Equations 100-108 could have been summed up with more concise notation for equation 108.

The method of how to setup the vertical discretization in a practical way could have been addressed or at least a reference of where to find the procedure could have been included.

The introduction of section 6 was not in-depth enough, pressure versus depth coordinate needed to be explained further.

It is not clear why in a sigma model the shallowest area has to be 10m-20m as written in paragraph 6.1.3.

In general the statement according to which there is no example of a global climate sigma model (paragraph 6.1.3) is false. A good reference can be found in the sigma model developed by Diansky, Bagno and Zalesny (INM RAS).
However the structure of the whole paper is quite logical and easy to follow. In particular the choice to initially derive all the equations in generalized coordinates was pertinent. It was also very appreciated the effort in deriving the systematic derivation of the transport equation for the three different cells. The paper is really a good reference for student approaching ocean models problem, but also for new model developers thanks to the many references.
