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The authors of this paper have collected a wealth of information on continental
and coastal waters and combined several layers of data to compile the dataset
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presented. I have serious questions about this paper. The authors have not managed
to explain what the purpose of the dataset is, for what kind of research it would be
useful, and how it can be used. To me it seems that the static approach to describing
continental and coastal waters may not be useful to modellers who are interested in
the dynamic nature of these systems. For example, people interested in fisheries,
foodwebs or biogeochemistrywill not benefit from the data.

[1] We are grateful for the reviewer’s comments and acknowledgement of the amount
of information provided in our study. It appears, however, that we did not manage to
explain clearly enough the importance and usefulness of our work. In particular, the
reviewer does not see how the scientific community could benefit from the data we
produced. We believe that the dataset can serve a broad community with quite diverse
research interests. Thus, instead of focusing on our own research goals, we had made
the choice not to be very specific about its purpose and range of applications. However,
following the reviewer’s comment, we have now restructured the paper around our
own major research objective (the construction of regional biogeochemical budgets)
and we have included a new section where the multi-scale segmentation is used to
build a regionalized budget of estuarine CO2 fluxes. The introduction and conclusion
have been rewritten and the scope of the revised paper is now much more focused.
Nevertheless, we still believe that the segmentation and information on continental and
coastal waters presented here could be used by researchers addressing quite different
research goals. Many global and regional biogeochemical budget calculations and
analyses rely on the definition of environmentally relevant spatial units which require
quantitative estimates of surface areas and volumes (Borges and Abril, 2011, Chen et
al., 2011, Cai et al., 2011, Seiter et al., 2005, Wanninkhof et al., 2012, Mayorga et al.
2010, Laruelle et al., 2010). However, precise estimates of surface areas for estuaries
and continental shelves were only available for a handful of well studied regions of
the world while for the rest only first order estimates were available (Woodwell et al.,
1973), leading to significant uncertainties in biogeochemical budgets. For instance,
one of the first global evaluations of air-water CO2 exchange for continental shelf
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seas (Borges et al., 2005) attributed about 25% of the global total surface area to the
wrong climatic zone, as shown in Laruelle et al. (2010). Similarly, the only available
global estimate of the estuarine surface area has long been that of Woodwell et al.
(1973). This value was used in several global budget calculations (Borges et al., 2005,
Abril and Borges, 2004) and in global box models (Ver, 1998, Mackenzie et al., 1993,
Rabouille et al., 2001, Slomp and Van Cappellen, 2004, Laruelle et al., 2009). The
recent use of advanced GIS tools allowed to revise numbers down by 40% (Durr et
al. in 2011), with significant consequences for biogeochemical budget calculations
(Borges and Abril, 2011, Laruelle et al., 2010).

In this contribution, a much more complete data set of surface areas is provided
for the entire land-ocean continuum (watersheds, estuaries and coastal ocean). It
not only includes revised estimates for all regions in the world (see also Comment
#5, Reviewer #2) but also provides a suite of consistent spatial segmentations using
increasing scales to match the resolution of different environmental databases (see
also Comment #3, Reviewer #2). As explained in the revised introduction, the level
1 of the segmentation allows integrating global gridded datasets at 0.5 or 1 degree
resolution. This includes climatological forcings (Atlas of the world, Da Silva 1994,
Levitus et al., 1998), coastal typologies (LOICZ, Durr et al., 2011), model outputs
(GLOBALNEWS, Seitzinger et al., 2005, Mayorga et al., 2010) and high resolution
datasets (Regnier et al., submitted). The level 2 is suitable for global or regional
datasets of non gridded data like the SOCAT (Pfeil et al., 2012) or GLORICH (Hart-
mann et al., 2011) databases which includes sampled water chemistry data. The level
3 is well suited for regionalization when smaller datasets (several tens or hundreds
of points) are available (Borges and Abril, 2012, Laruelle et al, 2010, Seiter et al.,
2005, see also Comment #4, Reviewer #2). In the revised manuscript, the latter is
used to estimate regionalized estuarine CO2 fluxes through the air-water interface at
the global scale (see new section 3.5) and to perform a broad regional analysis of
the routing of freshwater through different estuarine types at the global scale. Both
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applications are novel and provide further insight on processes and fluxes along the
Land Ocean Continuum. GIS files will be provided as supplementary material. The
updated sections of the manuscript (introduction, section 3.5, conclusions and
outlook) are available in a PDF as supplementary material to this letter.

A further problem is the presentation of the fresh water residence times. For
example, the authors themselves confess on page 11336 that ”residence time is
somewhat skewed by the very large contribution of Antarctic shelves to the total”
and ”the intensity of upwelling processes varies greatly in space and time and the
water can locally be renewed in just weeks”. These are exactly the reasons why
the freshwater residence time is not useful. Why have the authors not considered to
describe all these currents and fluxes beween ocean boxes? Perhaps this would be
material for another paper, but presenting these freshwater residence times, in my
opinion, does not make much sense.

[2] The second issue raised by the reviewer refers to the final paragraph of section 3.4
of the manuscript and the calculation of Fresh Water Residence time on continental
shelf waters because we did not take into account the oceanic currents connecting the
boxes nor the upwelling fluxes. An exhaustive collection of lateral water fluxes con-
necting the MARCATS with the open ocean and one to another would certainly be of
great value. However, to our knowledge, such information is only available in selected
regions of the world and a comprehensive global assessment is thus beyond the scope
of this paper. The purpose of our fresh water residence time analysis was to provide
a qualitative measure of the potential role of terrestrial inputs on the coastal dynamics.
For instance, narrow shelves fed by large rivers such as the Amazon or the Congo
River exhibit fresh water residence times of only a few years while the voluminous arc-
tic shelves lead to a freshwater residence time as high as several thousands of years.
This wide range should be compared with single, globally averaged values used in e.g.
global box models (Ver, 1999, Mackenzie et al, 1993, Rabouille et al., 2001, Laruelle et
al., 2009). The Fresh Water Residence Time calculation also allows recognition of re-
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gions around the world where the terrestrial influence is likely to be a dominant forcing
on the coastal biogeochemistry (regions corresponding to small ratios of continental
shelf volumes to fresh water discharge), although we fully recognize that the terres-
trial influence alone is not sufficient to constrain the coastal biogeochemical dynamics.
These limitations are again reiterated in the revised shortened section 3.4:

”For each COSCAT and MARCATS, the ratio between the shelf volume and the
corresponding riverine discharge has been calculated (Fig 5a-5f). Globally, the
comparison between the volume of continental shelf seas (3860 103 km3) and the
annual fresh water input into the ocean (39 103 km3 yr-1) yields an average value of
∼100. However, this ”fresh water residence time” is somewhat skewed by the very
large contribution of Antarctic shelves to the total (figure 6). If they are excluded from
the calculation, the fresh water residence time drops to ∼55 years which remains
significantly higher than the average residence time of ∼8-10 years calculated on
the basis of the exchange with the open ocean through upwelling fluxes (Brink et al.,
1995; Rabouille et al., 2001; Ver, 1998). Therefore, our results reveal that the renewal
of continental shelf waters by fresh water inputs is 5-7 times slower than through
upwelling fluxes on average. It should however be noted that the globally averaged
box-model calculations for upwellings fluxes do not account for the significant spatial
and temporal variability in intensity of upwelling processes which can locally renew
coastal waters in just weeks (Gruber et al., 2011). Furthermore, neither the box model
nor our calculations resolve the lateral transport by along-shore coastal currents. The
ratio of fresh water discharge to continental shelf volume varies significantly from
one region to the other, from 2 years (for COSCAT 1103 where the Amazon flows) to
several thousands of years in many arid regions. Only 17 of the 149 COSCATs have
fresh water residence times shorter than 10 years and the cumulative annual fresh
water input of these 17 COSCAT segment amounts to 16 103 km3, which corresponds
to 41% of the global water flux. These regions can be identified as coastal waters
under strong riverine influence and bear resemblance, in that respect, to the RiOMAR
which are defined as continental margins over which biogeochemical processes are
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dominated by riverine influences (McKee et al., 2004).”

A minor issue is the fresh water input to the Gulf of Mexico (page 11335), which
exceeds the global freshwater input to the ocean (page 11336).

[3] This was a typo. The value has been corrected.
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