Response to Referee #2

We would like to thank the Referee for his/her constructive comments. We have
taken into account all the points that were raised and we document the changes
below.

Major comment :

We have slightly modified the abstract (1.5-6) and introduction (1. 63-65) to
further emphasize the main novelty of the study.
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To evaluate the equilibration of the model, we show the time series of the
barotropic (top) and baroclinic energies (bottom) for NATL (green) and
POLGYR (blue). The area of integration is the same and corresponds to the
entire POLGYR domain. We can see that the amount of energy in the
barotropic mode reaches a statistical equilibrium pretty fast, over about a year.



By 2001, the baroclinic mode is also close to equilibration in NATL. One
additional year of spin up for the POLGYR nest from 2001 to 2002 allows the
dynamics to adjust to the increase in resolution. The text has been modified to
refer to both barotropic and baroclinic energies (1.94)

Minor comments :

Typos issues as in line 3- 18- 132- 303- 317- Fig13 were corrected

We changed « topographic Sverdrup balance » to «Sverdrup balance » in the
abstract (1.10)

In addition to viscous effects, bottom friction was added along with a reference
to Stommel (1948) (1.30-31)

We have added the following in the model description : « We use no explicit
horizontal viscosity or diffusivity and rely on third-order upwind-biased
advection schemes, which include an implicit hyperdiffusivity at the grid
scale. » (1.103-105)

1.235 : We have added a sentence to make this more explicit in the text (1 .248

in the revised version of the manuscript) : « More precisely, the BV term

J(Pb’h)
Po

locally plays a role in the shallow areas. »

balances the sum +A, over most of the domain, while the BDC

1.243 : The sentence has been modified to avoid any misunderstanding (1.255)



We have modified this part and removed the explanation based on the
coordinate change to make the interpretation clearer. (1.305-310)



