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1 Recommendation7

This manuscript documents a new community diagnostic code for computing the diathermohaline circulation,8

both the stream function and the stream potential. It is a valuable contribution that is well written and well9

tested. I recommend publication after minor revisions.10

2 General comments11

Why did you use Fortran (lines 51-52) rather than Python? Many community diagnostic codes are in Python,12

given it is more readily known and there are strong community diagnostic codes available in Python. The13

diagnostic working group for NEMO (I am co-chair) is organizing community diagnostic code, with nearly14

all code in Python. MOM5 and MOM6 diagnostic codes are also heavily biased to Python. Hence, I am very15

concerned that your choice to use Fortran will prove to be a barrier for community uptake of your diagnostic16

package. I strongly recommend writing and supporting a Python version!17

3 Specific comments18

• Line 11 of the abstract says that one can use the code for “any tracer coordinates”. This is powerful and19

welcome. But there is no mention of any possible issues with the use of, say, carbon as a coordinate. I20

suggest this topic could form a useful part of the concluding section. It is a great feature that should21

be mentioned more.22

• Line 25: I suggest citing as “Walin (1977, 1982)” rather than “Walin in 1977 and 1982”.23

• line 26: add “space” after “temperature”.24

• line 35: I suggest adding Zhang and Thomas (2021) for another example of “temperature-density”25

coordinate work, with particular focus on OSNAP.26

• lines 53-54: The authors claim to have “a more accurate projection of volume transports into ther-27

mohaline space.” This is great. But I did not see further mention of this potentially central technical28

detail. I recommend more discussion, perhaps in an appendix. What are the less accurate methods for-29

merly used? How does the more accurate approach lead to better diagnostics? Provide a comparison30

to justify the “more accurate” characterization.31

• line 64: “rotative” should be “rotational”32

• Section 2.1: Throughout the formulation, the tacit assumption is that one is using a geopotential33

vertical coordinate (or the closely aligned z∗ coordinate). But that choice is not ubiquitous. What34

about generalized vertical coordinates, such as used by MOM6 or even some cases with NEMO?35

• line 73: NEMO and most all modern ocean climate models use Conservative Temperature, Θ, rather36

than potential temperature, θ. Indeed, as you already note in the caption to Figure 2 that you use37

NEMO with the TEOS-10 equation of state. So please correct this statement on line 73.38

• Equations (2a, 2b) are fine for a continuum expression. But what is the actual discrete algorithm39

used? Are the Dirac deltas converted to Heavisides divided by ∆S and ∆Θ? Please clarify.40
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• line 90: “rational” should be “rotational”.41

• For a non-simply connected domain, the Helmholtz decomposition (actually, the Helmholtz-Hodge42

decomposition) has a harmonic term that must be specified. See Denaro (2003) and Bhatia et al.43

(2013) for details. It is useful to here comment on the reason you drop the harmonic term. I suspect44

one can indeed ignore this term for global ψ and χ, yet it must be considered for basin diagnostics.45

• line 132: “convex hull” should be explained with a picture.46

• line 133: I do not understand the need for “a small number of ϵ = 0.1Sv on the boundary. Is that the47

geographic boundary? Watermass boundary? What is the need?48

• lines 137-138: provide some motivation for the choice of bin sizes. What are the ideas to consider by49

the diagnostician?50

• Figure 3 caption: “back and grey” should be “black and grey”.51

• line 216: My understanding is that NEMO conserves volume and tracer content to within computer52

roundoff. So I am puzzled with the phrase “and imperfect ocean mass conservation.” Indeed, on line53

238 you state “The model conserves volume”. Please explain.54

• line 255-256: provide more explanation for “contain the subgrid-scale diffusive parameterisations as55

part of the advective velocities”. I do not wish to go to Wilson et al (2021) to see what you mean.56

This is a basic point for diagnosticians so you should provide an explanation here.57

• line 258: “the the”58

• line 267-268: I am unsure what you are talking about here. Please be more precise.59

• line 285: “the the”60

• Figure 4 is lower quality than some of the others, such as Figure 1. Perhaps resolution is too low.61

• line 324: ”for in the NEMO” should read “for the NEMO”62

• line 326: “Reynold” should be ”Reynolds”63

• line 336: “date” should be ”data”64

• equation (7): avoid a line break after equation (7) to avoid having LATEXproduce an indentation.65
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