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The submitted manuscript addresses the important problem of describing and quanti-
fying the role of coastal shallow seas in modulating the Atmosphere-Ocean CO2 ex-
change It does so trough the Adriatic Sea implementation of a coupled physical bio-
geochemical numerical model.
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Although the issue is an important one and the use of the numerical tool is needed in
the assessment of biogeochemical processes I do not think I can recommend publica-
tion, as the assessment of the methodological tool in reproducing feature of the Adriatic
Sea functioning is not carried out at sufficient depth. Without an extensive quantitative
assessment of the results all the paper conclusions remain very questionable.

I list below my main remarks at the base of the above decision.

1) The physical model is based on the MIT model implemented in the Adriatic Sea. I
understand that there is another (but unknown to me) paper based on the results of
the physical simulations, but the submitted manuscript I have at hand does not allow
to assess the quality of the physical results of the model in term of circulation patterns
and seasonal variability.

2) The same should be said of the biogeochemical model. Such model is described
elsewhere and it has been tested in a 0-D mode. NO assessment ids provided here
(and there) of the behaviour of the model in a coupled mode.

3) The paper does not give any indication of the numerical coupling technique used
to put together the two (physical and biogeochemical) models. On-line or off-line? If
off-line which frequency of the physical fields update has been adopted? Operator
or source splitting? Numerical scheme to carry out the temporal integration? None
of the above is made known to the reader. The coupling technique issue is a very
important one and it is receiving increasingly attention (see for instance, but not only,
Butenschoen at al., 2012)

4) The only attempt to provide a sort of model validation is made trough the produc-
tion of a table comparing simulated and observed averaged value claiming “consis-
tency” between observations and simulations. Considering that the simulated (2007
and 2008) are covered by satellite observations (ocean colour and SST) a more quan-
titative objective comparison and validation (e.g. Stow et al., 2009) should have been
mandatorily carried out.
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5) The model lack of a full sediment biogeochemical model (likely to be very important
in studying the CO2 dynamics in a shallow sea). This limitation in the model structure
can seriously affect the final results. Unfortunately not much is said about the role of
this lacking process in affecting the final budgets.

Other issues:

Section 2.3 page 6 lines 28-30, page 7 lines 1-2. Why using wind data from ALADIN
and heat flux from MFS?. Please explain. I might be wrong but this may generate
inconsistency in the forcing.

Section 3.1 page 7 lines 9 and 16. What do you mean with “normal climatology”?
please explain your concept of “normality”. . .. . ..

Section 4.1 differences in winter PP and NCP should be shown (see page 11, line 11).
The same applies to spatial variability (page 11, lines 17-20).
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