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In this manuscript, titled "Skill assessment of global, regional and coastal circulation
forecast models: evaluating the benefits of dynamical downscaling in IBI surface wa-
ters", the authors describe an inter-comparison of different oceanographic operational
systems in the Iberian shelf and in the Gibraltar Strait. Although the numerical results
are deeply investigated showing the different model performance in reproducing sur-
face water properties, to my opinion the manuscript suffers from a lack of identification
of the novel aspects of the research. Al stated by the authors, the three considered
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operational systems have been already described in many publications. Similarly, the
benefits of downscaling (i.e. increasing resolution) in coastal waters have been widely
treated in literature.

Major comments:

1. I appreciate the authors for highlighting the need of accurately addresses land-sea,
air-sea, and coastal-offshore interactions when dealing with regional operational ocean
systems (see also Kourafalou et al. 2015; Wilkin et al. 2017; Ferrarin et al., 2019).
However, I think the authors should mention in the introduction that the downscaling
from open sea (ocean) to coastal area can be also achieved through the implemen-
tation of numerical models based on a unique unstructured grid (Cucco et al. 2012;
Ferrarin et al. 2013, 2019; Zhang et al. 2016; Federico et al. 2017; Stanev et al. 2017)
able to describe processes at different spatial scales, and not only or through nest-
ing of models. I’d like to point out that unstructured approach is particularly useful for
realising a seamless transition between adjoining regional seas connected by narrow
straits (i.e. the Gibraltar Strait; Stanev et al. 2017 and Ferrarin et al., 2018).

2. The only novel aspect in this work seams to be the inclusion of the so called “spec-
tral” nudging technique into the operational IBI system. A similar methodology has
been recently applied by Ferrarin et al. (2019) in the Tiresias operational system with
a relaxation coefficient spatially varying over the Adriatic Sea domain (as a function
of the grid resolution) from 2 days in the open sea and increasing, thus diminishing
the restoration contribution, toward the coast. The authors should provide more de-
tails about the nudging methodology in terms of variables assimilated and 3D spatial
weight functions (relaxation time). Moreover, it is not clear what are the benefit of this
improvement, since according to the results presented in Fig 2-5, IBI performance is
lower to the GLOBAL model on open sea regions (IBISR, ICANA, WSMED), where ide-
ally nudging allows the model state to be reconciled with the assimilated GLOBAL data.
Do the differences with the GLOBAL demonstrate that over the sea surface the impact
of the air-sea heat fluxes is stronger that the restoration contribution of the GLOBAL
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nudging? In this contest, the authors should demonstrate the benefit of the nudging
approach analysing the water column properties and not only the sea surface.

3. One of the most important topic described in the manuscript is the model compar-
ison in the Gibraltar Strait. As one would expect, the SAMPA high resolution model
performs better in reproducing hydrodynamics in this region having complex morphol-
ogy and dynamics. However, it is not clear to me if this improvement is only due to
the model spatial resolution or to the inclusion of the remote effect of the atmospheric
forcing in the barotropic flow thought the strait. According to the model description re-
ported at page 7, SAMPA is not directly nested in IBI since it is forced by daily fields
(from IBI) and tidal and meteorological-driver barotropic velocities from MOG2DâĂŘG
and NIVAR. In this contest the authors should:

3.1. make clear throughout the whole manuscript that SAMPA is not only nested in IBI.
Therefore, IBI could not be defined the only parent system of SAMPA.

3.2. explain the reason of this choice, which sound counter-intuitive to me, since IBI
already account for tide and meteorological forcing.

3.3. the authors should discuss the results of the inter-model comparison in the light
of the different approaches adopted for the forcing and parametrization in the three
systems, not only resolution.

Minor comments:

Pg. 2, line 35: Is Herbert et al., 2014 (on Mercator Ocean - Quarterly Newsletter) a
peer review publications? Only peer review articles should be cited.

Pg. 3, line 20: Sotillo et al., 2018. Do not include under review article.

Pg. 3, lines 22-29: The part regarding operational products for harbours seams out of
topic.

Pg. 5, line 8: Please provide a reference for this statement.
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Pg. 6, lines 10-24: Provide more details about the nudging approach.

Pg. 8, lines 13-14 and 38-41: see major comment 3.

Pg. 10: Section Temperature should be shortened.

Pg. 12, line 6: “GLOBAL performance was more accurate from July April to December
as indicated by the lower RMSD”.

Pg. 12, line 28-29: This is not true, since divergence between IBI and GLOBAL forecast
are found also in the open sea.

Pg. 16, line 44: “. . . midpoint of the selected transect (white square in Fig. 1c).”

Reference: authours should limit self referencing (29/76) and include only peer re-
viewed articles without considering under review works (Sotillo el al., 2018), conference
abstract (Hernández-Lasheras et al., 2018) or poster (Lorente et al., 2017).

Pg. 24, line 19: provide doi for “in press” article.

Pg. 24, line 32: provide the full list of authors.

Pg. 26, line 28: the journal for this reference is missing.

Figure 1: please indicate the SAMPA model domain; specify the meaning of the black
line and white square in panel C. Table 2: Open boundary conditions for SAMPA should
also include MOG2DâĂŘG.
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