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The manuscript " Interactive comment on “Assessing hydrological effects of human
interventions on coastal systems: numerical applications to the Venice Lagoon”" by
C. Ferrarin et al. analyzes the spatial and temporal dynamics of water residence time
in the Venice lagoon in relation to the recent and future geomorphological changes
occurred in the lagoon as consequence of human activities. The work also analyzes
the consequences of the management measures in response to different scenarios of
Sea Level Rise and climate change consequences.

general comments
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The work is interesting as to anticipate the responses of coastal lagoons to human
impacts and induced transformations, is essential to manage these important ecosys-
tems. The only way to do it is just applying models based in the knowledge of the
processes involved. This paper is a good contribution to the development of this kind
of tools and therefore, is worthy to be published. However, some aspects are not clear
enough and should be clarified or need more discussion in the ms before publishing.
In its present form the paper is quite descriptive and focus on the changes produced
in the Venice lagoon, however, the paper would gain in relevance if, using the Venice
lagoon as reference could relate the general geomorphologic changes to the hydrolog-
ical consequences. In this context I point out here some questions:

specific comments

1. According to the abstract, "the absolute values of the exchange between the lagoon
and sea increased from 1927 to 2002 (from 3900 to 4600m3 s−1), while the daily
fraction of lagoon water volume exchanged decreased". Constitutes this an apparent
contradiction? In the discussion is said that "From 1930 to 2002, the water renewal
time decreases slightly, as well as the daily fraction of water volume exchanged with
the coastal sea. This was mostly due to the deepening of the lagoon and loss of marsh
areas in the inner lagoon". Therefore it means that it is attributed to the increase in
volume of the lagoon, but how are related both parameters (WRT and daily fraction of
water volume exchanged) to produce this result should be clarified in the text and the
ecological consequences discussed.

2. In the same way, "In the future, Venice Lagoon will evolve to a more restricted envi-
ronment due to sea level rise and periodical closure of the lagoon from the sea during
flooding events". But however, "Simulated scenarios of sea level rise showed that un-
der fall-winter conditions the water renewal time will increased considerably especially
in the central part of the lagoon". Again, it is an apparent contradiction due probably
to spatial heterogeneity, but again it should be clarified and in the abstract and general
conclusions it would be more relevant to underline the process than to merely describe
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the fact in Venice.

3. The comparison between successive years is justified on "the heavily modified mor-
phology of the Venice Lagoon" and the simulations are performed on grids with dif-
ferent coastline and bathymetry. These transformations are described very briefly in
page 13844or are disperse. The maps on fig 4 only show some new salt marshes or
reclaimed areas in the central part since 1970. This is also well described the Mose
effect and figure 5 shows the surface covered by different depths. However, other geo-
morphologic descriptors as total surface, mean depth, perimeter, etc. are lost despite
it is recognized that " The evolution of the WRTs is linked to the different situation of
the bathymetry, of the lagoon perimeter and of the inlets structure " (see Chubarenko
et al., 2005 for some of the more relevant geomorphologic parameters in lagoon mod-
elling) and some of them strongly affect the lagoon ecology (see Perez-Ruzafa et al.,
2007). A table summarizing the main geomorphologic changes would be useful to put
in context the hydrological transformations.

4. In the same context, it is assumed that SLR will produce changes on mean depth
and water volume, but no mention is made to total surface, lost of salt marshes and
perimeter. Probably the assumption that these parameters are not going to change
due to coastal defences built to avoid flooding could be proposed for some areas, but
can it be assumed for the entire lagoon?

5. The most conspicuous changes in WRT spatial distribution showed in figure 4 are
between 1970 and 2000. Which are the main geomorphologic changes related to it?
The maps do not show any evident change in perimeter or surface.

6. Some aspects of the functioning of MoSE structures are not clear. It is said that
"Model results show that sea level rise and the closure of the MoSE gates increase
the lagoon volume and reduce water fluxes through the inlets". The reduction in water
fluxes is expected, but an increase in volume seems contrary to the expected effect of
MoSE which are designed to prevent increases of sea level inside the lagoon.
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7. In the same context than 6, during the flooding events MoSE will be closed to prevent
sea level rise inside the lagoon. However, "the Porto di Piave Vecchia channel is not
planned to be closed during high water events" How it is expected that this channel
affect the mean water level in the Venice lagoon. Will no affect it to the effectiveness of
MoSE?

8. In the discussion, authors relate the expected increase in WRT with changes in
benthic communities that can be overlapped or hidden by changes in trophic status.
Eutrophication is also related to hydrological conditions and WRT. However, in all this
discussion a factor of scale is missing. Some other Mediterranean lagoons show sim-
ilar patterns and changes in benthic assemblages, related to modification in the inlets
and changes in water interchanges and eutrophication processes with similar conse-
quences than in Venice lagoon (see for example descriptions for the Mar Menor lagoon
in Perez-Ruzafa et al., 1991, 2012) but with a change in the scale of WRT and sea la-
goon fluxes of one order of magnitude (De Pascalis et al., 2012). How two lagoons with
WRT, as different as days and near a year, can be quite similar in many aspects and
show similar species richness and gradients, and changes in a few days in residence
time can produce similar effects than changes in months?.

9. The discussion on r vs. K strategists is interesting, but probably not too accurate in
coastal lagoons (see a paper in press but on line from Perez-Ruzafa et al in press).
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