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Once again in its long history, the Venice lagoon
needs profound rethinking in the light of the envi-
ronmental crisis, demographic decline, and the tour-
ist pressure it is under. This book on the future of
the lagoon stems from the urgency that emerges from
these aspects and as a synthesis of an exhibition, as
well as of a series of ongoing research and educational
experiences in which we are involved.”

Starting from the entry into operation of the MoSE and
the scenarios related to the expected climate change,
our contribution as architects and urban planners —
entrusted with the task of bringing a gaze able to en-
compass such a broad and articulated framework— is to
synthetize the possible vanishing points that the future
of the lagoon delineates. The economic, environmental,
and social challenges that characterize the metropoli-
tan city built around the Venice lagoon are profound
and to some extent unique but, as Secchi reminds us,
they are part of a new global urban question wich which
all cities will be confronted (Secchi, 2011; 2013).
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Introductio

The conclusions of the first scientific report on climate and envi-
ronmental change in the Mediterranean region, presented at the
Forum Reégional de 'UpM on 10 October 2019 in Barcelona, tell us
that the Mediterranean space is warming up 20% faster than the
rest of the world. Such changes will have major impacts on tem-
perature, precipitation, atmospheric circulation, extreme events,
sea level rise, seawater temperature, salinity, and acidification
(Cramer, Guiot, and Marini, 2020).

The Mediterranean is a ‘geopolitical paradox’ (Spadaro, 2020), an
increasingly enlarged and fragmented shared space at the centre
of one of the geographical areas of greatest transformation due to
climate change, profound and tragic social and economic chang-
es, and impetuous demographic transformations. We know the
planet is transforming. The dynamics linked to the climate draw
unexpected new geographies, and the scarcity of fossil fuels and
natural resources reveals new lands to be abandoned and others
to be plundered and exploited. The crisis conditions that charac-
terize this great ‘sea between the lands’ today reflect this worrying
climate picture. The Mediterranean has also become the epicentre
of violence and urbicide (Albrecht et al,, 2017): it is perhaps nec-
essary to have a broad reference horizon in order to solve specific
and local problems linked to crisis situations.

The design studio “The New Mediterranean System™” of the mas-
ter’s degree in architecture of Universita Tuav di Venezia had the
objective of constructing a framework project for the Mediter-
ranean space and defining an image, a far-reaching proposal to-
wards a peaceful future for 500 million people able to meet the en-
vironmental, energy, and geopolitical challenges in progress. The
unified Mediterranean project reconceptualizes the original idea
of ‘Le Systeme de la Méditerranée’ introduced at the beginning
of the 19th century by Michel Chevalier, where for the first time
this ‘sea between the lands” was understood as a unicum (Cheva-
lier, 1832). From a geopolitical point of view, the Mediterranean
continues to be the geographical field described by Fernand Brau-
del, a ‘fissure in the earth’s crust’ which has become a crossroads
of cultures and trade in goods, which united and unites around
itself, often in a conflicting way, three types of civilization: that
of the Christian West which had its centre in Rome and from
which Europe was born; that of Islam, stretching from Moroc-



co to the Indian Ocean; and finally the Greek-Byzantine one, a
bridge between Asia Minor and the Balkans (Braudel, Coarelli,
and Aymard, 1977). According to Henri Lefebvre, historically the
cultural unity between the Mediterranean countries was organ-
ized around multiple forms of exchange based on ‘tacit or explicit
forms of alliances’ (1992). In this context, starting from environ-
mental issues, water can still assume the role of a central and uni-
fying issue. In the south, from the African coasts to southern Italy,
Turkey, Greece and Spain, water will increasingly become a prob-
lem of scarcity, declared in the themes of the territorial project to
defend against desertification and drought, from heat islands and
the danger of fires. To the north, in the territories bordering the
northern coasts and in the hinterland of the floodplains of large
rivers, the water problem is, and will increasingly be, a problem of
defence against floods, overflows and sea level rise. These aspects
touch the territories of the Camargue and the nearby production
arca of Martigue in Marscille, Kavaje in Albania, Elche in Spain,
and Rosetta, the terminal point of the metropolis of Cairo on the
Nile Delta. Territories that, like Venice, will see their existence
increasingly threatened by the rise in sea level and for which it
seems possible to explore the adaptive dimension of the amphib-
ious project, through the construction of new lagoons, inhabited
wetlands, and environmental reserves in the heart of a new met-
ropolitan dimension.

In 1984, to highlight the different conditions of the urban project,
Bernardo Secchi published in Casabella an essay entitled “The con-
ditions have changed’ in which he pointed out ‘the halting of mi-
gratory flows, of the growth of large cities, the slowdown of con-
struction in urban areas and its displacement to other dispersed
places, industrial delocalization, the progressive emergence of
the urbanized countryside, widespread industrialization, the ex-
tension of the landscape of metropolitan suburbs’ (Secchi, 1984)
as signs of profound change. Today, in the light of the econom-
ic crisis at the beginning of the millennium, the environmental
problems linked to climate change, the exhaustion of fossil fuels
and the geopolitical tensions that follow, the global change we are
experiencing has become increasingly evident. This appears even
more true today, when as we write, the crisis deriving from the
pandemic we are experiencing has been added to the environmen-
tal and economic emergencies. It is the opinion of many that the
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world we will find at the end of this health emergency will never
be the same again (Harvey, Camp, and Caruso, 2020). On the one
hand, together with our lifestyle, the paradigms around which the
social and anthropological structures of our societies and of our
country, based primarily on human contact, on interpersonal and
trust relationships, have now been put into question. On the oth-
er hand, the faith that had been placed on an economic model
based on production chains on a global scale will change. Further-
more, what we are experiencing teaches us that the future is often
unpredictable, that what we have achieved should not be taken
for granted, that the world and its resources (material, econom-
ic, environmental, and social) on which we could count and that
until yesterday we thought indisputable are actually very fragile,
and we must take care of them, because everything can suddenly
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change. This experience speaks to us of our greater or lesser ca-
pacity to adapt to risk and disasters, whether they concern health
like today, or the environment —and access to resources— as they
certainly will tomorrow. It is evident that all this will also have a
cascade effect on the territory of the Venetian metropolis and on
confidence in the large and small projects that are presently under
construction. More generally, if we look away from Venice to the
urbanized world, there will be an impact on the ways of rational-
izing —and designing— the city, on public space intended as a space
for democracy, on production chains and access to raw materials.
Our research also fits into this framework dominated by uncer-
tainty. We need to be prepared, with new planning models that
know how to prepare for the unexpected (Arnoldi et al., 2020).

The regulated lagoon

In 2018, the CoRiLa consortium launched a new research pro-
gramme called Venice 2021 which intends to investigate the evolu-
tion of the Venetian territory in light of the entry into operation
of the MoSE, when the Venice lagoon system will become ‘regu-
lated’. The broader work programme contemplates the creation of
‘new scenarios’ for the future of Venice and its lagoon and involves
a large number of researchers, hydraulic engineers, environmental
scientists, technologists, restoration experts, chemists and biolo-
gists.”” In the aftermath of the tragic flood of 2019, the controver-
sy over the long-term effectiveness of the MoSE and the various
hypotheses of closure of the lagoon, our research is the illustration
of a possible scenario for the future of the lagoon and the verifica-
tion of its possible legitimacy.

The lake of Venice is neither necessarily the only possible scenar-
io, nor the best one for Venice. It is not even an unprecedented
scenario. However, we believe it to be a plausible one. A scenario
developed starting from an in-depth historical knowledge and the
awareness that, as D’Alpaos and Rinaldo underline, transforma-
tion represents the only alternative to the extinction of the la-
goon: ‘It should be noted, aside from the study on the evolution of
the shape and function of the Venice lagoon, that the concept of
equilibrium, in the static sense of maintenance and conservation
that it suggests, has no place in natural evolutionary phenome-
na, especially in the Venetian context. As extinction is the only
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alternative to evolution (of the residual lagoon forms and their
environmental, physical, cultural services), the study of the many
lagoons that have occurred in their evolutionary history aims to
provide elements for informed historical analysis and to make
transparent the causes and effects of measures aimed at the resto-
ration, conservation, or use of the lagoon environment. The rigor-
ous analysis aims to create sharing, conscious cooperation, moral
commitment’ (D’Alpaos and Rinaldo, 2015, p. 35).

According to Bernardo Secchi, in contexts dominated by uncer-
tainty, “The main [task of urban planning is| the idea of a contin-
uous, patient construction of scenarios. [...] In a democratic and
open society, everyone is free to make proposals and to justify
them by resorting to the arguments they deem most appropriate.
[...] But the task of every intellectual who claims legitimacy, in-
cluding architects and urban planners, is to subject each of these
ideas to a severe critical scrutiny, transforming them precisely [...]
into scenarios’ (Secchi, 2002). By mobilizing the tools of the terri-
torial and landscape project —and based on the hypotheses of clo-
sure and compartmentalization of the lagoon advanced by some
authoritative scholars— our research attempts to look at the past
in a speculative way to critically rethink the present and imagine
an alternative future. For this reason, the history of the lagoon
plays an important role here. In fact, on the one hand, it allows us
to understand that the environmental threats to which the lagoon
is currently subjected are not entirely new. On the other, it as-
sumes a crucial role as an empirical but indispensable framework
for reasoning on the legacy of past projects and therefore on the
legitimacy of the ideas and projects for tomorrow.
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Chapter I

On the lake

of Venice




Venice, year 2100.

In 2100 the ancient Venice lagoon is divided into three
parts. The central part, the lake of Venice, is a large
hypersaline water space, protected by an embankment
that preserves the immense monumental deposit of the
historic centre of Venice and the other major islands
(Murano, Burano, Torcello ...). The large city of Mes-
tre, as well as Marghera, Favaro Veneto and the Lido,
overlook the lake of Venice. This city has consolidated
over time into a horizontal metropolis, an active ur-
ban space, crossed by mass tourism and trade routes,
punctuated by the presence of metropolitan facilities
such as the Venetian universities, the Mestre hospi-
tal, the Tessera airport, the new industrial and tourist
ports located along the former Petroli Canal, between
Fusina and the Malamocco lagoon mouth. The large
embankment protecting the lake of Venice relies on
the one hand on the MoSE system (using the movable
bulkheads and adapting them to the new needs), on
the other by exploiting the pre-existing morphological
elements (dunes, salt marshes, consolidated islands).
Furthermore, it will be necessary to strengthen the ex-
isting embankments and dams equipped with dewa-
tering pumps with the aim of keeping the average lev-
el of the lake water below +9ocentimetres compared

to the zero tide level of Punta della Salute (ZMPS).
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The lake of Venice is a protected area, separated from
the southern and northern lagoons by the Malamoc-
co channel (formerly Petroli Canal) and the ancient
riverbed of the Dese-Sile that runs along the islands
of S.Erasmo, Torcello and Burano, on which new wa-
terproof structures have been established. The lake is
hermetically sealed on the Adriatic front thanks to the
new embankment of walls integrated by breakwaters
that preserve the Lido-San Nicolo strip from possible
damage caused by storm surges. Access by water to
the lake of Venice is allowed only to small-sized ships
without carbon emissions through special navigation
locks and outtlow openings that allow water exchange
with the surrounding water surfaces, avoiding stagna-
tion, maintaining healthiness and the correct salini-
ty levels of the water. Territorial trams run along the
banks surrounding the lake, where the slow mobilicy
networks that connect Marghera and the Marco Polo
airport on the mainland to the coasts of Malamocco
and Punta Sabbioni are also located. At the edges of
the lake of Venice are located the northern and south-
ern great lagoons.

The two lagoons, home to numerous animal and plant
species that represent a great environmental heritage
for the entire territory, are designed by landscapes of
mudflats, sandbanks and tidal creek that recall the



original environment of the ‘dead lagoon’. The ancient
system of fishing valleys, interconnected with the cen-
turies-old mechanisms of lagoon fluid dynamics, has
been slowly converted into different and more con-
temporary forms of fish farming, which have become
an important resource of the lagoon economy. Within
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these landscapes the practices of fishing, cultivation
and continuous maintenance of a fragile environment
still take place thanks to the incessant work of fish-
ermen and aquaculturists. These are the same popu-
lations of aquaculturists who in 2100 can count on a
larger lagoon area of production, reconquered from
the reclaimed agriculcural territories following the
closure of the water pumps which, until the beginning
of the 21st century, kept the lands on the edge of the
conterminazione lagunare —the administrative and ju-
ridical border of the lagoon— artificially dry. In mem-
ory of this ‘paleo-lagoon’, the stones that once defined
the ancient boundary emerge from the water space.
A large plant system acting as a forest buffer is found
all around, punctuated by wetlands with macrophyt-
ic plants along the main hydrographic systems. This
system guarantees the purification of the waters that
come from the hydrographic system and that cross the
polluted lands of the “diffuse city” located on the la-
goon drainage basin. The territory of the new lagoons
is crossed by the main road infrastructures that were
buile during the 19th and 20th centuries and which,
given the original construction in relief with respect
to the level of the countryside, survived the average sea
rise. The sediments brought in thanks to the comple-
tion of the Padua-Venice waterway and an embank-
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ment overlooking the southern lagoon along the Petro-
li Canal have allowed the terraforming of areas inside
the lagoon, real inhabited islands. New navigable la-
goon canals make it possible to reach these islands, se-
cured by reinforcement embankments formed by the

material resulting from the excavation of the canals.
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alacochannels

A couple of years after the exceptional high water™, in the face of
the incessant controversy about MoSE and more-or-less scientif-
ic ideas about the lagoon that emerge from popular debates, this
text tries to deal with ‘the hypothetical in a strong sense” (Badalo-
ni, 1983, p. 40). Since the very beginnings of the Serenissima, the
Venetian lagoon has been the subject of numerous ideas, plans
and projects that have never been fully realized. The hypothesis
that we put forward here is that these urban episodes (conceived
and documented) may still be topical and capable of building new
foundations for discussion about parallel lagoons. The possible
story of a series of never-transformed lagoons thus becomes a tool
to better understand the success and failure of the projects under-
way to protect the Venice lagoon.

From its origins, in fact, the centuries-old history of Venice is
one of techniques, ideas, and projects to make a fragile, some-
times hostile and insalubrious territory habitable, combining the
reasons for economic development with those of environmental
protection. A story that in the longue durce is inscribed in the ‘fab-
ric’ of the territory and in a specific geography that also shapes its
destiny. This is true for Venice, for the Mediterranean Sea within
which it has stubbornly carved out its vital space and its system of
relationships, the nature of which ‘[...] cannot be fully understood
except in the long perspective of its geological history’ (Braudel,
1998, p. 15) and by the great plain to which it turns, which since
prehistoric times has been ‘the kingdom of rampant waters [to be]
conquered against hostile swamps’ (p. 15). The expression ‘regulat-
ed lagoon’ proposed by CoRiLa is actually an oxymoron that well
expresses the ineluctable fate of the Venice lagoon, of its perpet-
ual and centuries-old battle to oppose a specific hybrid and tran-
sitional geographical condition, whose natural future would be
that of disappearing to become a part of the sea or an extension of
the land. For almost fifteen hundred years, in order to oppose this
natural future, man has changed the course of rivers, drained, and
reclaimed entire parts of the territory, built embankments, arti-
ficial canals, bridles, dams, bridges, pumped water, consolidated
mud. Within this long-term destiny, environmental, economic,
political and health issues have always overlapped, and are part
of the same attempt to make an uninhabitable place inhabitable
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through the construction of a ‘regulated’ space. Alvise Cornaro
understood this well at the time of the Serenissima, when in sup-
port of his arguments for filling up a vast part of the lagoon, to-
gether with the need for new land for food resources, he recalled
the risks derived from the growing marshes and the impairment
of the quality of ‘good air” ‘Coloro che scrivono dell'agricoltura,
affermano per cosa certa, che dall’humore corotto e la puzza del-
li letami generano certi animaletti di tanta picciolezza, che non
si possono vedere, li quali nel respirare del fiato entrano per il
naso, et sono causa de una morte quasi certa subita alli animali
et agli huomini’ (Cessi, 1941, p. 4).”* For Cornaro, of course, the
health and environmental issues indissolubly intersect with those
of economics and safety, in fact ‘three were [...] the main condi-
tions which could ensure the city long life: healchiness of the air,
strength of the place, favourable living conditions for people; not
easy to reconcile, because in one way or another subordinated to
the maintenance of the lagoon balance, with which they could of-
ten enter into conflict [...]" (Cessi, 1941, p. VIII). The debate that
arose over time demonstrates, on the one hand, how the problem
with which Venice has been called upon to confront —the project
of a regulated lagoon- is, and will always be, the same: combining
the reasons for development with the environmental, health, so-
cial, and political issues. On the other hand, it is a story that shows
us how the Venetian issues (of yesterday and today) are actually
global issues which all human forms of settlement have had and
will have to confront (Bevilacqua, 2009). With respect to these
problems, the protagonists of our stories take a stand and propose
a vision of the future through clear projects for possible lagoons.

From the particular point of view in which we find ourselves to-
day, it seems important to observe how the need and urgency of a
project for Venice with which to embody a specific vision of the
world, always reappears in the course of history. This happened
with particular impact in the aftermath of health, environmental
or economic disasters, which therefore assume the role of plan-
ning accelerators. It is a very clear matter to Eugenio Miozzi, who
three years after the tragic flood of 1966, in the introduction to
the volume Il Salvamento (The Saving), explains to us how Venice
‘has now reached a crucial point in its life, to the point where its
survival or its disappearance will be decided; in the present mo-
ment any mistake can be fatal (1969, p.1r). It is in these crucial
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moments, after a disaster but before a possible eatastrophe> ), that
the future is written and that the past can still be of fundamental
heip ‘so that the experiences of the past serve the present and so
that yesterday7s mistakes are a warning to the operators of tomor-
row’ (Miozzi 1969, . 12). The history of Venice, its waters, and
its disasters, is therefore the centuries-old history of man’s battle
to make a home in a fragiie and uninhabitable world, made up
of floods, swamps and malaria. A story that looking to the past
can push us again to imagine the future, even today, in such a
critical and delicate moment, because, as Bevi]aequa reminds us,
‘today there is a speciai, deeper reason for recaiiing this history
[of Venice and its waters] to the attention of our contemporaries.
[...] Our present situation, our precarious reiationship to dwin-
diing resources, our environment that is steadiiy deteriorating
and threatening us, all make us turn to Venice’s singuiar past to a
history that in a certain sense faced our own probiems, centuries
in advance’ (Bevilacqua, 2009, p. 2).

Studying Venice, the iagoon and its islands today inevitabiy
means having to deal with a iong history ofhydrogeoiogicai modi-
fications and the sociai, poiiticai, and economic Changes that have
resulted from it. The Venetian lagoon, in fact, is a territory in
which the work of man has produced a historicized environment
capabie of containing and assemhiing cultural and natural infor-
mation over time and space.

It is common knowiedge that some emerged areas were inhabited
in pre-Roman times, but it is from the 15th century onwards that
the hydrauiic engineers of the Serenissima hegan to impose on
the territory a model of conceptua]ization of space coiiectiveiy
supported by the proverbiai idea that ‘a great lagoon provides a
great port’.”*
In the 14th century, we begin to witness the material evidence of
the great work of geographica] modification that involved the en-
tire drainage basin: the iagoon underwent a considerable process
of burial caused by the iarge quantities of sediments introduced
by rivers such as the Brenta, Bacchigiione, Dese, Muson, Zero, Sile,
Piave (D’Alpaos, 2010a). The stretch of water, however, was an
essential condition for the survival —not just commercial— of the
population who lived there and had to be protected, safeguarded,
defended. From the 15th century, the 1agoon thus became an envi-
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ronmental monument controlled by a continuous, experimental,
and incremental anthropic enterprise. An interminable series of
interventions and hydraulic conjectures follow one another and
freeze this territory.

The Venice lagoon is, by its nature, a mutable space, in transition
between land and water and yet a constant maintenance work —
from the great efforts of the Republic to the widespread micro-in-
terventions of fishermen, millers and farmers— has supported the
daily subsistence of an entire population for centuries. It can be
said that the relationship between Venetians and the lagoon is
traditionally risky and precarious. According to Bevilacqua (2009,
pp- 20-21), in fact, ‘choices had been made in the past —diverting
a river, opening of a channel, enclosing a fish pen— and the pres-
ent could begin to evaluate the effects. The previous decades and
centuries, therefore, gave not just the proof —a submerged island,
a filled-in swamp-— of what Venice could become in a more or less
near future. They also testified to human error or successful choic-
es, displaying before the eyes of contemporaries the consequence
of actions undertaken by their predecessors. [...] This is another
reason why the Venetians could only have a strictly secular rela-
tionship with their history and an absolutely open-minded, em-
pirical view of the present and the future’

If, therefore, the lagoon is a palimpsest (Corboz, 1983) of perma-
nent nature in which, in the last six centuries, man has imposed his
own energy through a tangible system of regulation works, then
its future will not only have to deal with projects and ideas in pro-
gress but, measuring itself with space, it will necessarily have to
deal with all the projects and ideas that have been deposited there.

Methodological notes

The incessant process of regulation of the Venice lagoon has built
up a geographical imaginary that has survived to the present day
but has not been homogeneous and smooth. Indeed, it can be said
with certainty that various moments of crisis have followed one
another. These moments impose themselves in the history of the
lagoon as occasions in which institutions and technicians —the
first with the power to determine choices even on a large scale
according to different models of conceptualization of space, and
the others capable of materially implementing the modifications
proposed by governments— initiate a series of ‘debates on the fu-
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ture’. In the past, those crises have produced an endless stream of
projects, plans, inventions, weird ideas, illegitimate actions, and
potential disasters. Some of these were in the process of being re-
alized until shortly before they faltered and then finally collapsed
and left room for alternatives.

In this regard, Bernardo Secchi wrote in 2004: ‘whoever retraces
the history of a city or a territory clearly grasps the periodical go-
ing out of its course from “legitimacy” and “necessity”, from what
could have been expected. The reasons can be the most diverse
and it is often difficult to reconstruct them in convincing ways.
This is precisely what opens the way to the attempt of hypothet-
ical reconstructions of the course of history, reconstructions that
help us to better understand current and future decision-making
processes’ (Secchi et al., 2004, p. 21).

Urbanism, in recent decades, has trained us in ‘what-if’ as a criti-
cal tool of the project to represent potential, plausible and desira-
ble futures. The construction of scenarios, visions and imaginaries
has a fertile tradicion: the ‘what-if’ responds to the need to visual-
ize in the medium and long term, starting from contemporaneity,
design choices that have vivid repercussions in space (Bozzuto,
Costa and Fabian, 2008). The theorization and systematic devel-
opment of scenarios is a relatively recent phenomenon. The mil-
itary strategist and systems theorist Herman Kahn is commonly
recognized as the father of scenario planning (Fahey and Randall,
1997) during his tenure in the 1950s at RAND Corporation. At
the end of this period, he released On Thermonuclear War (Kahn,
1960), a treatise on the nature and theory of war in the nuclear age.
Possibly the most celebrated and controversial nuclear strategist
and among the founders of the Hudson Institute in 1961, Kahn be-
lieved in the necessity to address with his work not just specialists
and military personnel. It is for this reason that he encouraged
people to ‘think the unthinkable’ (Kahn, 1962), reflecting on pos-
sible consequences of a nuclear war that in those years seemed to
be very close.

Kahn's insights into the benefits of using scenarios as strategic
planning tools stretched further than military matters and sce-
nario thinking began to emerge everywhere from politics and
economics to public policy. A key experience in this sense is the
one of Pierre Wack, head of scenario planning for Royal Dutch
Shell in the Seventies of the 20th century, who contributed to
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the creation of a more formalized approach to scenario thinking
(Chermack, 2017).

Stemming from the work of Kahn and Wack numerous approach-
es to scenario planning were developed, mainly in practice. This
has led to a great diversity of methods and processes, and yet a
clearly defined general approach that would result in a successful
scenario planning still does not exist. Various typologies of sce-
narios have been suggested, without a consensus on them (Lena
Bérjeson et al., 2006). This same variety seems to suggest that the
ways of scenario constructing are very flexible and can be adapt-
ed to specific tasks and situations. Within this flexibility, it is
important to set some boundaries and define how scenario plan-
ning differs from most other future-oriented approaches, such as
forecasts, visions and simulations (Lindgren and Bandhold, 2009,
p- 25). Scenarios usually provide a more qualitative description of
how the present will evolve into the future, rather than requiring
numerical accuracy. Scenarios differ from forecasts because they
explore a range of possible outcomes resulting from uncertain-
ty, while the purpose of forecasts is to identify the most likely
paths and reduce uncertainty. Visions address a desired future,
while scenarios ~Kahn’s work on thermonuclear war is a perfect
example— engage also with undesirable events. A vision builds a
picture of a desired future together with stracegies for achieving
the goals. Lastly, there are also simulations, systematic quantita-
tive models of the future without the assessment of probability,
possibility, or desire.

The variety in defining methods and processes to build scenarios
is reflected also in the definition of scenario itself. A scenario
is “a set of hypothetical events set in the future constructed to
clarify a possible chain of causal events as well as their decision
points’ (Kahn, Wiener, and Hudson Institute, 1968, p. 6), ‘a means
to represent a future reality with the aim of clarifying present ac-
tion in the light of the possible and desirable future” (Durance
and Godet, 2010, p. 1488), ‘a hypothetical illustration of the future
that describes a cross section in an established context, describes
development paths and serves as a form of guidance” (Pillkahn,
2008, p. 165). The scenario definition that best matches with this
research and the imagination of a future lake of Venice is ‘a fo-
cused description of a fundamentally different future presented in
coherent script-like or narrative fashion for better understanding
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future uncertainties’ (Schoemaker, 1993, p. 195). A definition that
suggests how the development of a scenario is not only a plan-
ning tool but also an effective learning one, as it encourages an
understanding of the development logic, clarifying driving forces,
key factors, and actors. It is our belief that the adoption of the
scenario tool for long-term planning and strategic foresight for
Venice, its lagoon and metropolitan area, can facilitate a neces-
sary adaptation to epochal challenges such as climate change and
sea level rise, addressing key issues such as possibility, complexity,
and uncertainty.

Counterfactual history

In addition to those placed in the context of the production of
scenarios, there is a further question: ‘what would have been the
course of the urban history of a territory if ..." (Secchi et al., 2004, p.

21). Thinking about the past —constructing a hypothetical alterna-
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tive— and talking about the missing present [or future], according
to Secchi, is a way to undermine the deterministic conviction of
historical events: ‘a rethought story [...] avoids both conservative
nostalgia of a narration dominated by the process of worsening,
and the naively progressive one of a narration dominated by the
process of improvement and its heroes’ (p.21). This question, ‘not
very frequented, usually evaded or producing hasty and superficial
answers’ (p.21) inevitably intertwines and clashes with the disci-
pline of historiography.

Counterfactual history, in fact, has been the subject of controversy
among numerous historians, and various objections have accumu-
lated over the last century. One of the first systematic efforts in
the field of counterfactual history is that carried out in the 1960s
by the historian and economic scientist Robert Fogel (1964) who
applied quantitative methods to imagine the state of the US econ-
omy if the railways did not exist. Fogel's effort remained almost
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solitary until the early Nineties of the 20th century, when the texts
—which investigated three different counterfactual scenarios— by
the sociologist Geoffrey Hawthorn (1991) were published as well
as the collection of essays Virtual History: Alternatives and Coun-
terfactuals (Ferguson, 2011). A collection that provoked bitter re-
actions, including that of Edward Palmer Thompson, for whom
counterfactual history is ‘unhistorical shit’ (Ferguson, 2011, p. 5),
a mere exercise of the mind tied to the narrative. Yet, as Niall
Ferguson points out, ‘what we call the past was once the future;
and the people of the past no more knew what their future would
be than we can know our own. All they could do was consider
the likely future, the plausible outcome. It is possible that some
people in the past had no interest in the future whatever. It is
also true that many people in the past have felt quite sure that
they did know what the future would be; and that sometimes they
have even got it right. But most people in the past have tended to
consider more than one possible future. And although no more
than one of these actually has come about, at the moment before
it came about it was no more real (though it may now seem more
probable) than the others. Now, if all history is the history of (re-
corded) thought, surely we must attach equal significance to all
the outcomes thought about’ (p. 86).

Starting from the arguments accumulated by counterfactual his-
tory in recent decades, from the reflections on the role of scenarios
in the future to design the present and from the enormous amount
of projects that can be discovered by studying the Venice lagoon
in history, in this book we will try to explore a possible future for
the lagoon and to put it in tension with a series of projects that
have never been realized. In a nutshell, some lagoons designed and
documented but never completed, or only partially built, will of-
fer the opportunity to evaluate the legitimacy of a future scenario
with the profound awareness that many design ideas have already
accumulated (in the archives) and settled (in places) and that the
current challenges, from tourist pressure, to economic crises, to
health emergencies, to environmental degradation and the risks
associated with climate change, are by no means unprecedented

challenges.
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Elements / Key concepts

What we talk about
when we talk about the
Venice lagoon?




The Venice lagoon, by its very nature, is a mutable
space in transition between land and water, charac-
terized by natural morphological structures, barene,
velme, ghebi, whose rhythms and form are marked by
the tidal cycle. However, it is also a “regulated lagoon”,
modelled by the incessant presence of man who has
preserved over the centuries its equilibrium through
drainage and reclamation, embankments and dams,
canals, and humps.
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1. laguna (noun) di Venezia (noun)

Laguna viva 418 kmz

Laguna morta 92 kmz

Islands 29 kmz2

—

surface
540 km?

Shallow waters Islands Canals
243 29 66
540 540 540

Lagoon Surface

(km?)

Venice (noun) lagoon (noun)

The Venetian 1ag00ﬂ —an enclosed bay with a
surface area of around 550 square kilometres— is
the largest wetland in the Mediterranean basin.
Formed about six to seven thousand years ago,
it is the most important survivor of a former
system of estuarine lagoons stretching over the
entire North Adriatic Sea.

34

Shallow waters 243 kmz
Velme 98 kmz

Fishing valley 92 kmz
Canals 66 kmz

Islands 29 kmz

Barene 11 kmz

y

elements

Surface and elements of the lzlguun
Source of data: CORILA, Consorzio per il coordinamento delle ricerche

inerenti al sistema lagunare di Venezia, 2021,

Barene Velme Fishing valley
11 98 92
540 540 540



2. laguna (noun) viva (adj.) /
laguna (noun) morta (adj.)

Living and dead |zlgoon
In white the dead lagoon, the areas whose sediment
residence times are between 12 and 100 days.

Source of data: ISMAR, Istituto delle Scienze Marine, 2014.

Living lagoon Dead lagoon

418 92
e T TR +
o 2,5 5 10 km
540 540

Lagoon Surface

(km?)

Lagoon Surface

living (adj.) lagoon (noun) / dead (adj.) lagoon (noun) ~ to the mouths located towards its mainland
Laguna viva is the living lagoon, the part which  edges. The dead lagoon is separated from the
is closest to the mouths and most actively re-  living one by the bands of barene.

ciprocated by tidal currents. Here some areas

are always submerged, while others are peri-

odically submerged during high tides. Laguna

morta is the dead lagoon, the part hydraulically

and geographically decentralized with respect
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Islands

2)

540

(km?)

island (noun)

Area of land entirely surrounded by water. The
large majority of islands of the Venetian lagoon
are the result of the work of man who stabi-
lized the ground and the edges starting from

islets or sandbanks. The remaining islands are

completely artificial or of natural origin.
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4. canale (noun)

mouths of

Malamocco

mouths

of Chioggia

Canals

66

O,

540
(k)

canal (noun)

Lagoon waterway of considerable width, wider
than those of a rio or a ghebo. The channels of
the lagoon can be natural or artificially exca-
vated. Some of the main lagoon channels, like
the Grand Canal, coincide with the paleo-beds
of ancient rivers.

mouths

of Lido

Ch:\nncls 01‘ th’ ]zlgoon

In white the canals, in go]d the conterminazione [ugmmrv

(jm’idicn] and adminiscrative border of the lzlgnon).
Source of data: CORILA, Consorzio per il coordinamento delle ricerche

inerenti al sistema lagunare di Venezia, 2021.

. ST R +
o 2,5 5 10 km
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5. barena (noun)

Barene
In white the barene, in guld the conterminazione lagunare.
Source of data: CORILA, Consorzio per il coordinamento delle ricerche

inerenti al sistema lagunare di Venezia, 2021,

Barene
m B +
@ o 25 5 10 km

540
(km?)

salt (adj.) marsh (noun) are submerged during the syzygy tides, that is,

Physica] structure among the most character- during the full moon and the new moon.

istic of‘lagoon environments, it appears as a
flat and low plateau, consisting of si]ty—clayey
sediments, generaﬂy covered by ha]ophilous
vegetation. The sandbanks are located at inter-
mediate altitudes between the islands and the
mudflats. They normally have emerged, and
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6. velma (noun)

Velme

98

O,

540

(km?)

marsh (noun) flat (adj.)

Portion of the lagoon bottom that remains sub-
merged in normal tide conditions and emerges
on]y with low SyzZygy tides. The velma is a hab-
itat for European species that can withstand
sigm'ﬁczmt environmental variations —from sa-
lim'ty to oxygen dissolved in water and temper-
ature— due to periodic and repeated surfacing.

Velme
In white the velme, in gold the conterminazione lagunare.

Source of data: CORILA, Consorzio per il coordinamento delle ricerche

inerenti al sistema lagunare di Venezia, 2021,
o o S e e e e +
o 2,5 5 10 km
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7

ghebo (noun)

a) linear ¢) dentritic d) nw:mdcring dencritic

A } J
/

b) linear dentritic

A

A

e) reticulate d) conp]cx e) supcrimpnscd

Abacus of ghebi

Different types of distribution n(‘g/u’lvi (from Allen, 2000).

tidal (adj.) creek (noun)

Small channel with a winding course that cuts

EhTOUgh the bm‘ene klﬂd ‘UCZW[C, CO]’lﬂCCtiﬂg I’.hC

innermost areas OF EhC lagoon Wlth I’.hC deeper

cana]s.
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8. valle (noun) da pesca (noun)

Fishing valley

fishing (noun) valley (noun)

Lagoon area artiﬁcia”y separated from the
open lagoon by a fixed fence made up of:po]es
or altemative]y by embankments. These are
shallow poo]s of water used for breeding fish
that are raised and then eaptured through de-
vices that hinder their natural movement to-
wards the open sea.

Fishing valleys

In white the fishing valleys, in gold the conterminazione
lagunare.

Source of data: CORILA, Consorzio per il coordinamento delle ricerche

inerenti al sistema lagunare di Venezia, 2021.
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o 2,5 5 10 km
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1_dead lagoon_august2021
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2_northern lagoon_august2oz21
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3_dead lagoon_august2021
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4_northern lagoon_augustzo21
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Lagoon scenarios

Pigs on the Wing

Some recent events that took place between November 2019 and
December 2020 have brought the ‘Venice question’ back to the
centre of world attention. On 12 November 2019 the high water
hit Venice with exceptional and devastating force. With sirocco
winds of up to 120 kilometres per hour and a tidal peak of 187 cen-
timetres, the flood, second only to the ‘aqua granda’ (great water)
of 1966, struck violently across the coast and the lagoon, uprooting
trees on the shores, lifting vaporetti and boats, killing two elder-
ly islanders in Pellestrina, flooding houses, restaurants, churches,
96 percent of the surface of the historic centre, submerging the
priceless heritage of the crypt and basilica of San Marco with in-
calculable damage. While citizens and shopkeepers try to repair
the damage, in the following days three other exceptional tides hit
the city (13 November 2019: +144 centimetres; 15 November 2019:
+154 centimetres; 17 November 2019: +150 centimetres): such a per-
sistence of the phenomenon had not been registered since 1872.
Eleven months later, on the morning of Saturday 3 October 2020,
some 17 years after the start of the works, on the occasion of a
strong disturbance on the lagoon with tide forecasts exceeding 130
centimetres, the MoSE (Electromechanical Experimental Module)
successfully comes into operation, thanks to the coordinated ac-
tion of 8o officials, technicians, and workers. The global media
show unreal images of the huge yellow bulkheads that in sequence,
like the famous flying pigs of Animals, rise slightly from the sea to
protect the city. Despite the enormous operating costs calculated
at 323,000.00 curos at cach closure, this time and perhaps forever
Venice seems to be safe. No high water phenomena occurred. Life,
commerce, and tourism can return to swarm through the streets
and squares of the island ‘for overgrown children who are still
capable of dreaming’ celebrated by Braudel (1987, p. 243). Just five
months after the high water of November 2019, a new emergency
strikes the city: the lockdowns of March and September 2020 once
again evoke the images of a ghostly Venice, the scenes of clear
waters spread around the whole world, and the deserted streets
and canals highlight other and perhaps deeper weaknesses. In the
meantime, doubts are increasingly being raised about the long-
term effectiveness of the MoSE, in relation to the huge manage-
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ment and operating costs and the changed tidal conditions that
will result from climate change. Once again Venice must question
its fate as a transitional lagoon environment artificially frozen by
human action. As in fact it was already clear in the 18th century
and perhaps from the time of Sabbadino ‘if the lagoon tended to
silt up because of natural processes [...] now it was being threat-

ened by a much more serious and opposite phenomenon: the rise
in the level of the sea; or perhaps more accurately, the slow but
relentless sinking of the whole territory of Venice [...] it was pre-
cisely this condition that moved Filiasi to say, “if this goes on, in a
few centuries it will surely be necessary to rebuild Venice on top
of herselt” (Bevilacqua, 2009, p. 15). To paraphrase Roger Waters,
perhaps it is really true that Venice, like men, will change for the
better only when pigs will fly.
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Two scenarios

The concurrence of the exceptional events mentioned above has
prompted the community of scientists, operators, and citizens to
look again at the challenges for the protection of Venice and its
lagoon, and to map concrete scenarios for its evolution where,
precisely following the November 2019 flood and at the entry into
operation of the MoSE, various ideas about the lagoon are piling
up in the local technical debate. Following the various special laws
for Venice, the recent disastrous high tides and doubts about the
cffectiveness of the movable bulkheads in relation to the average
sea levels expected with climate change, the issue of safeguarding
has become increasingly pressing: also in the local debate there
emerges, on the one hand, the collective need to protect the la-
goon and its hydraulic functioning; on the other hand, that of
preserving the immense historical and artistic heritage deposited
in Venice and in the other historical islands.

Looking at current environmental pressures and medium and
long-term climatic changes, there are two main scenarios that
scholars of the equilibrium of the lagoon and the conservation of
the immense historical-artistic deposit of the islands are address-
ing. The first looks at the lagoon as a territorial heritage stratified
over the centuries and sees in Luigi D’Alpaos the main represent-
ative, aiming to preserve its equilibrium and ideally following in
the steps of the design rationalities that were embodied by Cris-
toforo Sabbadino since the time of the Serenissima. A scenario
that implicitly responds to the hypothesis if we want to preserve
the equilibrium of the lagoon, then...” and, in this sense, secks to ‘[...]
restore centrality to safeguarding lagoon preservation issues as it
happened at the time of the Republic when Cristoforo Sabbadino,
the most famous of the ancient hydraulic engineers who worked
in its service, managed to impose his ideas in this regard’ (D’Alpa-
os, 2010b, p. 13). The hypothesis is developed in some reflections
and graphic schemes by D’Alpaos in Fatti e Misfatti di Idraulica
Lagunare (Facts and Misdeeds of Lagoon Hydraulics) which concern
the re-introduction of sediments into the lagoon to counteract
the erosion of the seabed caused in particular by the Canale dei
Petroli (Petroli Canal) and the contextual reconstruction of sig-
nificant arcas of the barene (D’Alpaos, 2010a, pp. 275-318). The
greatest amount of sediment would be carried through the Pad-
ua-Venice waterway in conjunction with the floods of the Brenta.

50



>5 Special Law for Venice D’Alpaos envisages the construction of a discontinuous embank-

n.f&)\\'u\'g) November 1984 X . .
‘New Interventions for the ment along the Petroli Canal and along the Vittorio Emanuele I11

Safeguard of Venice’, Art. 3 canal in the central lagoon, and lighter and reversible technologies
e to favour the terraforming of morphological scructures useful for
reducing the impacts of wave motion along the main waterways,
at the same time maintaining the protection system of the shores.
In this setting, Luigi D’Alpaos supports the extreme urgency and
need to continue to perpetuate the care and maintenance of the
lagoon: this is an immense territorial heritage in which natural
and anthropic information is assembled. Although with different
outcomes, the scenarios proposed by Luigi Bonometto also move
on the line of environmental and morphological restoration for
the rebalancing of the central lagoon. Bonometto suggests the
re-burial of the Perroli Canal and the restoration of the hydraulic
and navigation functions of the Fisolo canal, the terraforming of
mudflats and sandbanks to protect the landfill coffers and sub-
merged bumps to contain the turbid waters (2017). These are the
scenarios that are inspired by the principles of ‘experimentation,
gradualness, and reversibility’, established by the Special Law on
Venice for interventions to protect the lagoon™.
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floods
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The second scenario, advanced mainly by two CNR-ISMAR re-
searchers, the German oceanographer Georg Umgiesser and the
Venetian biologist Davide Tagliapietra, is apparently opposite to
the previous one and responds to the hypothesis: ‘if we want to
safeguard Venice and its historical and artistic heritage, then...". It looks
at the closure of the entire lagoon as the only possible long-term
design choice, capable of guaranteeing the protection of Venice
and the other historic islands from the rising phenomena that are
derived from climate change, effectively proposing the ideas of
separation from the sea that in the 16th century were supported
by Alvise Cornaro (Umgiesser, 2016, 2020; De Marchi and Tuorio,
2021; Lionello et al., 2021). According to the mathematical models
considered by Umgiesser, by the end of the century global warm-
ing will lead to a rise of the Venetian sea level of at least 50 centi-
metres or more, with the consequence of an almost constant clo-
sure of the movable bulkheads of the MoSE to defend the lagoon.
If for the protection of the lagoon we can easily act on the causes
of endogenous phenomena —wave motion, loss of sandbanks, ero-
sion and loss of sediments, water pollution- little or nothing can
be done to counteract exogenous phenomena of planetary scope,
such as those of the rising waters deriving from climate change
that threaten the very existence of Venice and the historical is-
lands. To safeguard Venice and the mainland, by 2100 the only
solution would be the closure of the entire Northern Adriatic
system through a sea wall and double dike, and the complete de-
viation of the rivers outside the lagoon. In the long run, climate
change will sooner or later put us in front of an inevitable choice,
in which the futures of Venice and the lagoon are destined to sep-
arate, where to save one it will be necessary to sacrifice the other.
For the CNR researchers, closing the lagoon does not necessarily
mean allowing it to die, but orienting it to a new ecological bal-
ance, looking at the narrow and fluvial lagoons and coastal lakes.
The hypothesis recognizes the usefulness of the MoSE which, even
if ineffective in the long term, allows to gain time for the pro-
gressive adaptation of the lagoon to become a lake according to a
three-phase process: the first aimed at reducing aquatic pollution,
the second aimed at providing the city with an efficient sewage
system, the third aimed at the ousting of the industrial and tourist
port. Naturally, the project of a coastal lake with few exchanges
with the sea has cascading consequences that involve rigid systems
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The diagram illustrates a hy ]mlhuig:\] «:mnph)u closure of the \.gxmn starting from Georg

Umgiesser's observations on the \‘:tl,‘:;u.lulmg of Venice and the other historical islands from
the sea rise c\]n‘(u;d by 2100, when the MoSE will no longer be sufficient; in ‘:,n\\‘ the new
embankments and the works at the lagoon mouths.

of control and purification of the water, and a transformation of
the biological system that today characterizes the lagoon.

If D’Alpaos looks at the lagoon as a monument in itself; a territo-
rial heritage that ‘exists as a co-evolutionary historical construct,
the resule of reifying and structuring anthropic activities that
have transformed nature into territory’ (Magnaghi, 2010, p. 96),
Umgiesser looks to the safeguarding of Venice as an unavoidable
mission to deliver to the future that ‘city both unreal and real’
(Braudel, 2005, p.244), made of buildings, praised by history. If in
the long history of Venice the theme of safeguarding the historic
island was intrinsically connected to the safeguarding of its la-
goon —a great lagoon provides a great port—, today the scenarios
of Umgiesser and D’Alpaos push us to reflect on an unspeakable
choice, where to save Venice it seems necessary to sacrifice its
lagoon or vice versa. This choice essentially pushes us to reflect on
the very idea of heritage and, more generally, on the territory as a
renewable resource (Vigano, 2013).

Three lagoons

In reality these scenarios tend to assume the lagoon (and the strat-
egies underlying its protection) as a homogeneous space. Howev-
er, it seems to us that it is possible to put forward an intermedi-
ate hypothesis that responds to the hypothesis: ‘if we separate the
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lagoon into several parts, then ...". Together with the students of the
bachelor’s degree in architecture at the Universita Tuav di Vene-
zia”" we tried to develop a scenario of separation of the central
lagoon for the constitution of a closed lake —the lake of Venice-
where the historical islands are located. All of this maintaining
and strengthening the northern and southern great lagoons in
their conditions of amphibious and osmotic spaces, radicalizing
the biological, hydraulic, and practical differences that already
characterize the water surface of the Venice lagoon. The scenar-
io draws a lake with impermeable edges to safeguard Venice and
the other historical islands —a water and metropolitan space for
trade and mass tourism- and two lateral lagoons. The latter ones
are intended as sanctuaries for biodiversity and to keep alive the
osmotic relationship with the sea and drainage basin, intended
for perpetuation of those practices and landscapes related to fish
farming and ‘slow’ tourism that still survive in these areas today.
A more extreme and perhaps more distant alternative in time en-
visages after 2100 the shutdown of the water pumps —made nec-
essary by the exhaustion of fossil fuels— and the extension of the
northern and southern great lagoons towards the neighbouring

Naviglio del Brenta
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>7 '5}\'.1]\111; of liv ing
lagoon, we mean that part

of the ];1:4\\«\1] basin which is
closest to the mouths and is
most :1&'1i\v\7\ 1\'('ip1\n';m'\{
lj\ tidal currents. The dead
lagoon, on the other hand, is
formed by those parts of the
lagoon basin that are located
towards its mainland ulgr\
and are geographically and
hydraulically decentralized
with respect to the mouths,
being separated from the

living lagoon by the first

imposing bands of barene’

(I ‘l\l]uw. 20104, P. 72)

reclaimed territories. In this hypothesis, the territories returned
to water would not be subject to a retreat process, but would be
converted into new inhabited amphibious territories. Experi-
ments with aquaculcure and fish farming could be run here, with
the use of algae for energy production and halophytic plants for
water purification, updating and radicalizing in these areas the
ideas that had been put forward by the Front for the Defence of
Venice and the Lagoon in the 1970s in response to the 1966 flood,
which played a crucial role in the definition of the first special
law for Venice of 1973. Architects and activists Piero Pisenti and
Paolo Rosa Salva published in 1972 in Casabella and in the local
press the idea of an aquaculture project for the lagoon that puts all
the rules of modern Venice into play. In this project, the endem-
ic productive characteristics of the territory (such as fishing) ex-
tend over the territory to build an alternative development model
(Pisenti, 1971; Pisenti and Rosa Salva, 1972). It seems appropriate
to emphasize that the idea of subdivision of the lagoon, although
radical, is by no means new. In fact, in the long history of Venice,
from Cornaro to Sabbadino to Moscatelli to Miozzi, the hypothe-
ses of division or closure of the lagoon have not been lacking. Nor
has the lagoon ever been conceprualized as a homogeneous space:
in relation to the exchanges with sea water, the ecological and
hydrodynamic characteristics, a division of the water space into
a ‘living lagoon’ and ‘dead lagoon’ has always been recognized.””
Also for Bonometto, as for D’Alpaos, the theme of rebalancing
does not allude to indifferentiation: in fact ‘the concept of bal-
ance, like that of stability, in the environmental meaning on the
contrary implies the tendency of systems to maintain their own
complexity and functionality, in a dynamic and evolutionary con-
text in which the dynamisms themselves, including human action,
determine self-preservation capacities’ (Bonometto, 2017, p. 61).
These distinctions not only follow a hydraulic rationality but also
geographical biological ones and use practices. ‘In this sense we
can recognize a subdivision of the lagoon into three vast expanses,
not coinciding with the three lagoon basins but, approximately,
with the areas indicated as the northern lagoon, central lagoon,
and southern lagoon. In these, the combined effects of the actions
that took place in past centuries and of the 20th century and cur-
rent aggressions have led to different scenarios, which require dif-
ferent management strategies’ (Bonometto, 2015, pp. 12-13).
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Pressure

What threatens the
Venice lagoon?




The Venice lagoon is a fragile environment whose sur-
vival depends on a delicate hydrodynamic equilibrium
between sea currents and river deposits, artificially
maintained over the centuries.

Threatening this equilibrium today and in the future
are ever-increasing natural and anthropogenic pres-
sures: natural and human-induced subsidence, sea lev-
el rise resulting from climate change, floods, erosion
of sandbanks, lack of sediments, the deepening of the
bathymetry and the flattening of the lagoon-bed.
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It is a while since the sea level rise and high

by the mutations of climate. If eustatism is

water p}ienomena have represented EhC main

derived from climatic phenomena of piane—

threat to the survival of Venice and the other

tary origin, subsidence is partiy derived from

historical islands. Graph A illustrates the in-

natura] processes OF SOii compaction, part]y

crease in high water levels during the 2oth cen-

from local processes induced by antnropogen—
ic activity on the subsoil. Starting from the

tury due to the combined effect of the lowering
of the ground level (subsidence), the rise in the

Thirties of the 20th century, the extraction of

mid-sea level (eustatism) and the intense me-
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groundwater for the construction of the indus-
trial core of Porto Marghera became intensive.
Ina multi—layer system (section B) this process
has led to a lowering of the ground level of the
Venice lagoon by about 10 centimetres over the
last century. As mentioned above, the repercus-
sions on sea level resulting from climate change
with average increases in the last century of
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A. Subsidence, eustatism and high water
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Source of data: ISPRA, Istituto Superiore per la Protezione e la Ricerca
Ambientale, 2017; CPSM, Centro Previsioni e Segnalazioni Maree del

Comune di Venezia, 2019; IPSS, Intergovernmental Panel on Climate
3) 8

Change, 2019.

B. Srrarigruphy of the Venetian subsoil

The diagram above illustrates the stratigraphy of the
Venetian subsoil. From a gcologiczll point of view, the
subsoil of the l;\goon is a multi-flake system characterized
by an alternation of clayey-silty impermeable layers and
sandy layers. In the first 350 metres of depth, the lacter
house the Venetian aquifer that was affected by the
artesian exploitzltion carried out for the construction of
the first industrial nucleus of Porto f\lzlrghcrzl starting in
the Thirties of the 20th century. After the war, exploitzltion
also affected the sixch :lquiﬂ‘xx le;\ding not only toa
10\\'cring of the piezometric level but also to the lowering

of the soil with an average value of 8 millimetres per year.

about 35 centimetres on the marine average are
added to the subsidence. On the occasion of
the floods and storm surges of 1966 and 2019,
these combined phenomena resulted in high
water levels of about two metres above the av-
erage sea level —considered as +/- o~ of Punta
della Salute.
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Tides / propagation times / bathymetry

A. Tidal hcights and (i(‘l;t}'s in relation
to bathymetry

Source of data: ISPRA, Istituto Superiore per

la Protezione e la Ricerca Ambientale -

Venezia, 2020.

B. Tide, pressure, and sea level (luring the November 2019 flood.

Source of data: CPSM, Centro previsioni ¢ Seganalazioni Maree, Comune di Venezia, 2020; ISPRA, Istituto Superiore per la Protezione e la Ricerca

Ambientale, 2020; CNR-ISMAR, Istituto di Scienze Marine del Consiglio Nazionale delle Ricerche, 2020.
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The processes of erosion of the seabed and high
water are closely related to the timing and prop-
agation of the tide. Map A illuscrates how the
propagation times of the tides (white curves)
and tidal waves (gold curves) are significantly
damped due to the friction developed by sand-

banks and shallow waters (vertical sections).
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The capacity of resistance to the tidal wave and

to the impacts of high water have varied over
time, with greater evidence after 1964, also fol-
lowing the changes in the hydrodynamic and
bathymetric structure of the lagoon caused by
the excavation of the Petroli Canal (see maps

C-E). If before 1964 the tidal de]ay between

+ 128 cm




+ 115 cm

The effects of 20th century transformations on sea
currents and tidal propagation

Kight, from top to bottom: C) Propagation of marine
currents, before and after 1964; D) I)c]u_\'s in propagation
of the tide in minutes, before and after 1964; E)
Astronomical tide hcights cxprcsscd in centimetres, before
and after 1964.

Source of data: ISPRA, Istituto Superiore per la Protezione e la Ricerca

Ambientale - Venezia, 2020.
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the lateral and the central lagoons was in the or-
der of 160 minutes with tides that could vary up
to 20 centimetres, at the beginning of the 2rst
century the tidal differences have almost disap—
peared and remain only partially at the far end
of the North 1agoon. Diagram B below the map
shows how, during the November 2019 flood,

C. Before 1964
After 1964
D. Before 1964

Before 1964

After 1964

the normal tidal oscillations of an astronomical
nature (solid white line) were exacerbated by
speciﬁc meteorological conditions, sirocco winds
and atmospheric pressure differences (dotted
white line) which, on the night between 12 and
13 November, brought the sea level (gold line) to
reach a height of 187 centimetres.
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What-If

Lagoon Scenarios




The incessant process of regulation of the Venice la-
goon has not built a homogeneous and smooth geo-
graphical image. Indeed, it can be said with certainty
that various moments of crisis have followed one an-
other. These moments impose themselves in the history
of the lagoon as occasions in which institutions and
technicians initiate a series of “debates on the future”.
Starting from the long history of Venice and the chal-
lenges that await its lagoon in the future, in the fol-
lowing pages we will try to explore some alternative
lagoon scenarios for 2100, when the movable bulkheads
of the MoSe will no longer be sufficient.
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Sea Level Rise

or1. Business-as-usual Scenario

e,
9,
q

0-0,5 m
Flooding

-2 m

0,5-1m

The Business-as-usual scenario answers the
question: “what would happen if there were no
major changes in people’s attitudes and priorities,
in technology, in the economy or in local public
policies, such as to expect normal circumstances to
continue unchanged?”

For the lagoon and its drainage basin, this
means assuming that entire territories will be
rendered uninhabitable due to the combined
effect of the average sea rise and the intrusion
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Scenario 1
A\}qvhcutﬂwn(\fthc business-as-usual scenario.
Source of data: PAI, Piano di Assetto idrogeologico della Regione Veneto,

2016; DTM, Digital Terrain Model della Regione Veneto, xxxx.
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of the saline wedge. Venice and the islands will
be subject to repeated high water which will
increase the need to close the MoSE. The ef-
fects induced by the tropicalization of the cli-
mate will increase, reducing the return times

of floods.



02. Conservative lagoon Scenario
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The scenario answers the question: “what would
happen if we wanted to preserve the fluid dynamic
equilibrium of the lagoon by following the ration-

alities that had characterized the interventions of

the grear hydraulic engineers of the Serenissima?”
The scenario is inspired by the interventions
proposed by Luigi D’Alpaos, concerning the
re-introduction of sediments into the lagoon
through the completion of the Padua-Venice
waterway to counteract the erosion of the la-
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Scenario 2
A\pplic:\lion of the conservative scenario of the

hydrodynamic equilibrium of the lagoon.

et i +
o 25 5

goon-bed and the contextual reconstruction
of significant areas of barene. The scenario in-
cludes the construction of a discontinuous
embankment along the Perroli Canal and along
the Vittorio Emanuele I11 canal in the central
lagoon, and lighter and reversible technologies
to favour the terraforming of morphological
structures useful for reducing the impacts of
wave motion along the main waterways.

CHAP 1 - On the lake of Venice 67



~: )\A‘&\
o\

oo

03. Enclosed lagoon Scenario
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Mestre -Marghera

industrial and tourist port

.ake dykes
Water treatment system

Water pumps

o
@ Water

o Adriatic double dykes

The
“what would happen if we want to safeguard Ven-
ice and the historic islands from the rising sea?” The

scenario FOI' 2100 answers thC question

scenario, which is inspired by the hypotheses
put forward by Georg Umgiesser, looks to
the closure and separation of the lagoon as a
long-term solution, when the rise in sea level
will lead to an almost constant closure of the
movable bulkheads of the MoSE to defend the
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Scenario 3

A\]ip]iczuion of the lzlgnmi closure scenario.
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lagoon. The transformation of the lagoon into
a lake will have cascading consequences that
involve rigid water control and purification
systems, a transformation of the bioiogicai sys-
tem that today characterizes the lagoon, inter-
ventions aimed at reducing aquatic poilution7
providing the city with an efficient sewage sys-
tem, as well as the ousting of the industrial and
tourist port.
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04. Three lagoons Scenario
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The scenario dates forward to 2100 and answers
the question: “what would happen 1f we separat-
ed the lagoon into three interconnected parts with
differcnt water levels, hydrodynamic, biological and
use characteristics?” The scenario expiores the
possibility of separating the central iagoon by
means of embankments, sheet piies, navigation
basins, dewatering pumps, and tecimo]ogica]

08oudzIEN

Q0
oS

Scenario 4

i\PPiiCi\LiDH \W[‘Lii\l‘( i‘.lgnnns scenario.

et i +
o 25 5

infrastructures such as to ensure a water level
and use practices compatibie with Venice and
the other historical islands. The lateral ]agoons,
and with them the fishing valleys and the barene
areas, expand into the territories maintained
today through mechanical dminage: after the
water pumps are turned off these are converted
into new amphibious territories.
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Business-as-usual Scenario
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Business-as-usual Scenario
Application of the business-as-usual scenario.
Source of data: PAI Piano di Assetto idrogeologico della Regione Veneto,

2016; DTM, Digital Terrain Model della Regione Veneto, 2020.
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Comparing scenarios

Source of data: ISPRA, Istituto Superiore per la Protezione e la Ricerca
Ambientale, 2017; CPSM, Centro Previsioni e Segnalazioni Maree del
Comune di Venezia, 2019; IPSS, Intergovernmental Panel on Climate

Change, 2019.

The graph compares from 1900 to 2020 —and
projects to 2100— the trends of barene surfac-
es, eustatism, natural and induced subsidence,
number of high water events. It compares the
[PCC trend scenarios with the conservative

and the partial or total closure scenarios for
the lagoon, as well as with the hypothesis to
pump sea water into the ground depths to “lift”
Venice.
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Three lagoons Scenario
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A\ppli(urion of the |;1gmm division scenario.
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Three lagoons Scenario
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Chapter 2

On the lake

defences




Venice, year 2100.

The tram that runs on the large embankment along
the edge of the lagoon canal and connects the new dis-
tricts of Marghera with the beaches of the Lido, offers
a unique vantage point across the strecches of water
that embrace Venice. From one side, towards the east,
the view runs over the lake to frame the monuments
with the historic islands and, closer and all around,
the swarming of boats that have always ploughed the
waters around Venice. On the other side, looking
west, the gaze is still projected towards a liquid world
but slower and denser, 1ingering on the amphibious
landscapes of the large park of the southern lagoon.
Dominating this point of view are the stretches of wa-
ter with the light infrastructures for fish farming that
form the backdrop to the daily work of fishermen and
the vegetated wetlands that give home to cormorants,
ducks, gulls, herons, as well as teals, mallards and a
whole human and animal world united by the search
for fish and shellfish. The robust Strip of land —che
Malamocco-Marghera embankment— built to protect
Venice divides these two aquatic worlds. The trams
are mainly used by the citizens of Mestre and Mar-
ghera who make the beaches of the Lido their daily

destination for free time and seaside relaxation, but
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also by the many tourists who can find cheaper and
more comfortable accommodation in Mestre than the
limited places now available to stay in the historical
islands. The few minutes that today separate the Lido
from Mestre have brought the industrious world of
the mainland much closer to the beach, its practices,
and frivolous rituals.

Construction of the Malamocco-Marghera embank-
ment was slow and did not happen easily. The em-
bankment was consolidated following an incremen-
tal process, such as the progressive stratification that
leads to the solidification of sedimentary rocks. It
took years to convince the islanders to metabolize
the trauma of the partition of the lagoon and the
construction of the lake, and above all to accepr the
inevitability of the separation and transformation of
the central lagoon.

Already in the early years of the new century, engineer
Luigi D’Alpaos, the greatest expert in lagoon hydrau—
lics of the time, although starting from assumptions
devoted to safeguarding the lagoon —and therefore
to the salvation of the integrity of the stretches of
water around Venice which by then enjoyed very bad
healcth— spoke of the necessary construction of ‘mor-
phological structures’ to be placed along the edges
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of what was once the Petroli Canal. On closer inspec-
tion, the artificial barene imagined by engineer IDU.NE
paos have little to do with the current embankment
that dominates the liquid plain from its height of 2.5
metres, although looking at them today we can per-
haps say that they already represented the first in-
voluntary traces of foundation. The artiticial barene
around the canal were slowly built starting from che
Twenties of the 21st century.

The construction site began the day after the entry
into operation of the first version of the MoSE and the
scandals that led to its construction, to counter the
wave motion produced by large ships, when tankers
filled with oil and cruise ships loaded with Cheering
tourists were still passing from the mouth of Malamoc-
co towards Marghera. For years, these tiny sediments
around 45 centimetres high, covered with a dense lay-
er of glasswort and halophytic plants, had represent-
ed a fundamental safeguard for maintaining the ftlu-
id-dynamic equilibrium of the lagoon. They limited
the phenomena of resuspension of sediments by wave
motion, first responsibie for the erosion of the iagoon
slums which had aiready led to a strong ﬂattening of
the bathymetry and simplification of the landscapes
of the central lagoon.

82



The idea of placing at the edge of the canal some mor-
phological structures that never existed before in that
part of the lagoon had initially aroused perplexity on
the part of supporters of a poorly understood protec-
tion of the lagoon environment, but the elderly engi-
neer did not care too much and loved to repeat often:
‘it would be desirable that these peopie, hastiiy judg—
ing the intervention beyond its potential effective-
ness to be impossible, knew how to stifle their feel-
ings, giving space to reasoning and a well-conducted
and controlled experimentation, able to shed light on
the complex interactions of lagoon morphodynamics
produced by the insertion of these structures’. Beyond
the inertia of the decision—making mechanisms, the
construction of the sandbanks at the edge of the ca-
nal was nevertheless necessary to counter the ampli-
tude of the waves deriving from the increasingly fre-
quent bora storms that regularly cross the lagoon on
one side, and the growing lagoon traftic that crossed
the channel on the other. D’Alpaos, who, as already
mentioned, dedicated a large part of his life as a schol-
ar and professionai to the integricy of the lagoon and
1ts equilibrium, could never have imagined that these
first terraforming processes would become a pretext

for upsetting the initial project, plotting the concep-
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tual foundations of a process which, by legitimizing
the idea of a radical transformation of the central la-
goon, would sooner or later also authorize the possi-
bility of its division. In fact, it is precisely on these
first salc marshes, initially created through the simple
arrangement of cordons of polyester huts filled with
stones, that over the years, together with the higher
sea levels, the increasingly solid elements have settled,
thus giving rise to the current massive embankment
that separates the central lagoon.

The consolidation of the salt marshes and their trans-
formation into the current embankment followed the
acceleration of the rhythms dictated by the return
times of the high waters which with climate change
became more and more frequent, imposing after more
than fifty years the almost daily closure of the mobile
dams located at the Lido and Malamocco mouths.
Naturally, the daily closure of the MoSE, even if wide-
ly expected at the beginning of the century, had now
become unsustainable as well as a continuous source
of quarrels and accusations between the various deci-
sion-making bodies. The tensions due to the contin-
uous closures were determined not only by the huge
management costs exacerbated by the energy crisis,

but also by the damage to the lagoon and to the nu-
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merous activities linked to the tourist and industrial
port, which was partly still located on the mainland.
To further exacerbate the situation were the diver-
gent interests represented by the defenders, on the
one hand of the safeguarding of Venice, on the other
of the fluid-dynamic equilibrium of the lagoon, not to
mention the functioning of the port located between
the mainland and the mouth of Malamocco.

The firsc to introduce the idea of the permanent closure
of the lagoon to protect Venice was Georg Umgiesser,
a German oceanographer of the CNR of Venice. He
did so more or less in the same years in which D’Alpaos
formulated the operational hypotheses useful for pre-
serving the tluid-dynamic equilibrium of the lagoon.
According to Umgiesser, who had made mathematical
models of the 1agoon to simulate its breathing, Closing
the lagoon was not optional. “The problem is not if
it will happen, but when it will happen ..., he would
often repeat to the local press, which relaunched che
news with sensational headlines. It was a few dec-
ades later, towards the second half of the 2rst centu-
ry, when it became clear that the MoSE, despite its
name, would no longer be enough to save everything
(Venice, together with its port and the 1agoon), when
the only solution which ac that point seemed fea-
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sible gained ground. The construction site was thus
launched for the largest work builc after the MoSE to
save Venice, an embankment of 14,350 metres located
to enclose the central lagoon which, having reached
the tip of the Alberoni on the Lido, was linked to the
ancient system of Murazzi in Istrian stone, according—
ly extended and raised for the entire length of the is-
land. The infrastructure was connected to a system
of 46 kilometres of reinforced banks and beaches to
defend against storm surges towards the sea, and 45
kilometres of waterproofed shores and banks towards
the polluted sites of the hinterland to build a sing]e
large infrastructure of embankments, dunes and sheet
piles that isolate the central lagoon. The construction
of the tram line above the embankment appeared then
to be the most obvious thing to do, as a natural con-
sequence of an unexpected opportunity or compensa-
tion for the bereavement suffered.

Together with the construction of the embankment,
the former Petroli Canal has gradually been trans-
formed and today has become the fundamental con-
nection between the two port facilities, now located
between the inlet of Malamocco and the ancient port
of Marghera. Along the canal run hundreds of medi-

um and large-sized ferries used for the transport of
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goods and people, powered by the nearby Hydrogen
Park in Marghera. The connection between the canal
and the lake of Venice is governed by complex systems
of navigation basins, pumps, and transfer ports that
selectively cut into the embankment. These hydrau—
lic devices and great works of architecture inspired
by Leonardo da Vinci are entrusted with the task of
maintaining the heights of the lake at the warning lev-
els of the first half of the 20th century, when the high
waters marked the rhythms of the Serenissima and
were still a manageable threat.

Alongside the embankment towards che lake, and on
the other side of the channel towards the lagoon, re-
main the now consolidated traces of the ancient barene
buile by D’Alpaos, that define a modern archaeology
of mudflats on which the new southern lagoon, at least

in part, was founded.
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Divided lagoons

Watersheds, embankments, and locks

The myth of the origin of Venice, carefully constructed and up-
dated by the Serenissima Republic of Venice over the centuries
until its definition in the 13th century (Bettini 2006, p. 125), went
and often still goes hand in hand with another myth. Or rather,
with another dogma: the unity of the lagoon. On the contrary,
historical maps show how the lagoon space has always been un-
derstood in a non-homogenecous way, and how in fact there was
never a single lagoon. We are also aware of centuries-old customs
linked to the presence in the Venice lagoon of watersheds that
transformed it in everyday life into independent lagoons that can
be traced back to the inlets. Watersheds that both fishermen and
ship captains were well aware of, and whose existence had been
taken into account by hydraulic experts in order to develop pro-
jects for the lagoon.

Starting from the 16th century, a new awareness and sensitivity
regarding the consistency of the urban fabric and its relationship
with the surrounding environment developed in Venice, as well as
in other Italian cities including Milan, Florence, Verona, Ferrara,
and Rome (Calabi 2006, p. 2). It is precisely in this perspective that
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Naviglio del Brenta
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the proposals made by the proco of the Magistrato alle Acque (Magis-
trate to the Waters), Cristoforo Sabbadino, should be read: in two
maps from 1547 (Archivio di Stato di Venezia, Savi ed Esecutori
alle Acque, Disegni, Laguna 9) (Image 1, p.96) and 1556 (Archivio
di Stato di Venezia, Savi ed Esecutori alle Acque, Disegni, Lagu-
na 13) (Image 2, p.96) he claborates one of the first accempts to
avoid that the sediments carried by the rivers were pushed by the
sirocco towards Venice through a ‘light’ instrument. This tool —al-
ternatively referred to as a traversagno or parador— consisted of a
barrier of wooden poles coinciding with the watershed south-west
of Venice. Only later, in 1558, did Sabbadino himself elaborate a
more radical project (Archivio di Stato di Venezia, Savi ed Esecu-
tori alle Acque, disegni, Diversi n.106) (Image 3, p.97) of deviation
of the major rivers that flow into the lagoon, first of all the Brenta
which is directed towards the sea by two robust embankments
through the mouth of the port of Chioggia, effectively separating
the southernmost part from the rest of the lagoon.

In the same years Alvise Cornaro, contrary to Sabbadino who
wanted to allow free expansion of the lagoon waters towards the
mainland, proposed clearly separating the lagoon from the main-
land through the construction of an embankment (Archivio di
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Stato di Venezia, Savi ed Esecutori alle Acque, Atti, filza 231, reg 3,
0006, 003r) (Image 4, p.98). This structure was also extended into
the lagoon to ensure that the sediments of the Brenta —in the
meantime forced into a new bed that diverted it from the lagoon—
were led towards the sea and as far as possible away from Ven-
ice. The alternative visions developed by Sabbadino and Cornaro
would have a strong echo also in the following centuries. It is no
coincidence that around 1660 an expert in hydraulics (probably
Federico Gualdi or Fantin Contarini) reworked Alvise Cornaro’s
proposal to create an embankment that embraced the entire la-
goon, locating it halfway between the mainland and the urbanized
islands, including Venice (Archivio di Stato di Venezia, Savi ed
Esecutori alle Acque, filza 123, 0790, 362-1) (Image 5, p.98). In this
way the structure separated the living lagoon and the dead lagoon,
while channels that led in a straight line to the lagoon mouths
were dug.

A few years later, in 1673, engineer Alfonso Moscatelli —originally
from Brescia— presented a plan for dividing the lagoon into four
phases to ensure its survival, radically changing its morphology
(Archivio di Stato di Venezia, Savi ed Esecutori alle Acque, b.13r,
dis.2) (Image 6, p.99)"".

Viewed from a contemporary angle, Moscatelli’'s proposal may ap-
pear naive, difficult to implement —in particular with the technical
means of the late 17th century— and of dubious effectiveness. How-
ever, it reiterates once again how in past centuries the hydraulic en-
gineers —even the most ‘unlikely” ones like Sabbadino himself- did
not consider the unity of the lagoon as a dogma and were willing to
make radical choices in order to guarantee its existence.

Bridges, roads, and docks

Radical choices, such as those proposed by the engineer Eugenio
Miozzi in the second half of the last century. In the Sixties of the
20th century, at the end of a long career and a few years after the
dramatic flood of 1966, the engineer proposed a futuristic solution
to the ‘sinking’ of Venice caused by the combined action of sea
level rise and land subsidence: to lift the entire city by injecting
large quantities of water into the subsoil to reconstitute the arte-
sian aquifers, emptied in particular by the feverish industrial ac-
tivity of Porto Marghera. Through the construction of a compres-
sion chamber —delimited in the lower and upper part by layers of
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»1 The fow Ixh;mh\ of Mos-
catelli’s }wmpm:l] respectiv ely

involved:

Phase 1:
- Closure of the ( f\lit»g;i:l

mouth with construction of

navigation locks for maritime

navigation;

- closure of the Sant’Erasmo
mouth;

- creation of a watershed be-
tween the mouths of € l|1inggi:1
and Malamocco follow ing

the closure of the mouth of
(‘,]Huggi:l:

- creation of a watershed be-
tween the Port of Venice and
the [reporti mout h follow ing
the closure of the Sant’Erasmo

]Hk‘lllh.

Phase 2:

- Construction of an embank-
ment that closed the (:hingglu
|A1g\mn behind the MontAl-
bano canal to maintain a
sustained level of water in
(‘,]Huggi:l:

- construction of locks to
allow navigation from the
(7]1i(»ggi:1 \:Lgnmn to the Lom-
bardy canal (which connected
the ];1:40«\11 to the river Po).
The locks could be npum'd

for maintenance purposes,
thus letting the water flow
from the lagoon to the canal,
favour ing the excavation of
the latter;

- creation of gates to be
opened as needed to replace
the water in the (lhingg\:t la-
goon and reinforce the zosane
(ebb tides) in the \:qgmm area
adjacent to the Malamocco
mouth.

Phase 3:
- Construction of an embank-
ment punctuated by openings
that longicudinally separated
the dead from the liv ing
lagoon;

- creation of a canal parallel to
the embankment on the side
of the dead \:lgunm'

- maintenance of canals and

cuts in 1]!&‘ ({t'lul ].’1:3'\\(\” SO
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caranto, a thick layer of natural clay, and on the sides by artificial
diaphragms— the goal was to raise the ground, which over the cen-
turies had lowered also due to the phenomenon of custatism, and
bring the average piezometric altitude back to +4.00 m, the alti-
tude measured in 1858 (Miozzi 1974, pp. 1-47).

Faced with the enormous technological challenge that the solution
of raising the ground would have represented, Miozzi imagined
two alternative and more pragmatic versions for the protection of
Venice at the end of the fourth volume, Il Salvamento, of his work
Venezia nei secoli (Venice over the centuries) (1969, pp. 475-494). The
first alternative consisted in the creation of a basin of 27,000 hec-
tares including Venice and the entire northern lagoon. The sec-
ond, more limited, was the creation of a basin of 9,000 hectares
including Venice and the other historic island centres (Murano,
Burano, Mazzorbo, and Torcello). The regulated closure of the
basin provided for the mechanical removal of the ‘old water’. It
would have taken place through a system of vehicular embank-
ments —which at the same time would have also radically rede-
signed the mobility of the lagoon— and the construction of gates
and navigation locks at the Lido mouth, to some extent anticipat-
ing the MoSE project. In the first case (basin of 27,000 hectares),
the barrier would have been double, built between Sant’Erasmo
and Cavallino and between Sant’Erasmo and the Lido; in the sec-
ond case (basin of 9,000 hectares), it would have been completed
only between Sant’Erasmo and the Lido, thus leaving the northern
lagoon with an open basin of about 18,000 hectares”™”.

In more recent times, some of the protagonists of the debate
around the advisability of creating the MoSE have raised once again
the fundamental issue of lagoon unity, hypothesizing alternative
solutions to the MoSE that in some ways recalled a centuries-old
Venetian design tradition. In this sense, it is worth mentioning
the proposal made by Professor Antonio Foscari”™ to divide the
lagoon into three parts through the use of palancole, thus allowing
to maintain different levels of water according to the preservation
needs of the historic centres and operational conditions of Porto
Marghera. This proposal pertains to the logic of graduality and
reversibility that has guided the interventions in the lagoon area
over the centuries, and has many elements in common with the
barrier imagined centuries earlier by Sabbadino.

Today, in the light of the repetition of extreme high-water events,
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»2  As a demonstration

of the profound historical
know lcdgr of Venice and its
lagoon, Miozzi recalls in his
P]‘UP\\\LII (1969, pp- 182—483)
precisely the traversagno
located west of Venice, which
specifically for the 27,000-hec-
tare basin env is;lgud.

_ isolating the Lido basin
from that of Malamocco with
an carth bank crossing the
entire ]:1gmm. from the Terre
Perse in the Lido to Fusina,
‘renovating’ the traversagno
embankment built in the 16th
centurys;

- (]ming existing communi-
cations with the open sea or
with canals in turn communi-
cating w ich the sea: in order
not to imp;n‘di/,c river naviga-
tion, these outlets would have
been equipped with locks, in
which one of the two doors
would always be closed, thus
ensuring isolation;

- closing the Canale di S.
Erasmo with an embankment
partly in earth and partly in
masonry;

- closing the Lido mouth be-
tween S. Nicolo and S. Erasmo
with an earth embankment in
the shallower area and with a
masonry dam in the naviga-
tion channel;

- the construction of two
lihmg stations for the ‘old
waters, one of them in Mal-
contenta, and one in Cava di
Caligo near Jesolo;

- the construction of a dam
with coastal pressurization
on the lagoon edge with the
mainland between Malcon-
tenta and the area currently
m’(upicd l\\ Marco Polo

airport.

»3 During a lecture held by
Professor Foscari on 25 Octo-
ber 2019 at Palazzo Badoer in
Venice as part of the ‘Forms of
know chgm forms of racionali-
ty’ module (lecturer Ludovico
Centis) of the European

Master in Urbanism.
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the environmental effects of the hydrodynamic and morpholog-
ical relations between water and land re-emerge in a form par-
ticularly accentuated by the phenomena of subsidence and eustat-
ism. As hypothesized by Umgiesser, the gates of the three mobile
dams —under construction in the respective mouths of the Lido,
Malamocco, and Chioggia— with an average sea level increase of
50 centimetres by the end of the century, will come into operation
on average at least once per day.

In the perspective of a gradual but total closure of the lagoon, the
studies and hypotheses developed over the centuries that we have
retraced constitute a fundamental source of reflection for the ad-
vancement of the idea of a possible division of the lagoon into
arcas characterized by different landscapes, uses, hydraulic and
ccological characteristics. Not only that: they oblige us to under-
stand that the need to safeguard Venice necessarily implies —then
as today— a project of radical transformation of the environment
in which it is located.
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Image o1. Map of the central lagoon basin
produced by Cristoforo Sabbadino (1547)
Archivio di Stato di Venezia, Savi ed Esecutori
alle Acque, disegni, Laguna n.g.

In red at the top the quarries that intercepe
the terminal stretch of the Brenta diverting its
waters towards Malamocco. In the centre, the
straight line of the traversagno (perhaps only
planned) which coincides with the watershed
and consists of a double order of poles and
planks to prevent the sediments of the Brenta
from being carried towards Venice by the
sirocco.

Image 02. Map of the entire lagoon produced
by Cristoforo Sabbadino (1556), copy by
Angelo Minorelli from 1695

Archivio di Stato di Venezia, Savi ed Esecutori
alle Acque, disegni, Laguna n.13.

Map showing rivers and canals in dark blue
and the barene in light brown. The watersheds
arc indicated in text form on the map; the
traversagno between Venice and the mouth of’
Malamocco is also traced.

Image 03. Map of the lagoon produced by
Cristoforo Sabbadino (1558) with the Brenta
diversion project

Archivio di Stato di Venezia, Savi ed Esecutori
alle Acque, disegni, Diversi n.106.

Deviation project of the Brenta-Muson to-
wards the mouth of Chioggia. Real embank-
ments that separate the southern lagoon from
the rest of the lagoon are imagined.
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Image 04. Map by Alvise Cornaro dating
back to the mid-16th century, depicting an
embankment that clearly separates the lagoon
from the mainland

Archivio di Stato di Venezia, Savi ed Esecutori
alle Acque, Atd, filza 231, reg.3, 0006, 003r.

A new embankment is built that clearly sepa-
rates the lagoon from the mainland and which
also extends into the lagoon to ensure that the
sediments of the Brenta are diverted towards
the sea away from Venice. It is relevant to
note the presence of more lagoon mouths than
those existing today.

Image 05. Anonymous map (Federico Gualdi?
Fantin Contarini?) dating back to around
1660, depicting an embankment that embraces
the entire lagoon

Archivio di Stato di Venezia, Savi ed Esecutori
alle Acque, filza 123, 0790, 362-1.

A new embankment that separates the living
and dead lagoon as well as canals that connect
to the lagoon mouths is built.
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Image 06. Phased project by the Brescian en-
gineer Alfonso Moscatelli to divide the living
lagoon from the dead lagoon (1673)

Archivio di Stato di Venezia, Savi ed Esecurori
alle Acque, b,131, Dis.2.

Moscatelli updates and develops the sugges-
tions of Alvise Cornaro. Speciﬁcal]y, he pl;ms
to close the ports of Chioggia and Sant’Eras-
mo, an embankment to enclose the lagoon of’
Chioggim the excavation of a 1;11‘ge perimetr:ll
collector channel along the demarcation
between the ]iving and dead l:lgoon, and the
introduction of the Brenta Novissima into the
dead lagoon.
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Designing edges|

The lagoon is made up of amphibious territories on which the ef-
fects of climate change and sea rise will become more evident. For
this reason, in the future, as has already been the case in the past,
it will be subject to the definition of new limits and the modelling
of its edges, followed by important and radical transformations.
A privileged point of view on these aspects can be more clearly
grasped at the edges of the lagoon, where the effects of transfor-
mation on the territory induced by the interventions initiated
with the government of the Serenissima are still clearly visible.
The construction of the argine di intestadura (an embankment act-
ing as a dam), begun by the Venetians starting from the 14th cen-
tury with the aim of diverting the rivers that were responsible for
the lagoon’s silting phenomena, continued through trial and error
until the mid-16th century (D'Alpaos 2010, pp. 32-37).

The embankment and the canals associated with it were a com-
plex infrastructure, operating at the same time on a hydraulic,
ecological, and territorial governance level, that was to ‘act as a
clear element of separation between fresh and sale water’ (D’Al-
paos 2010, p. 32) setting the limits, including political ones, be-
tween the interior and exterior of an environment which by na-
ture would otherwise be in continuous and perennial transition.
At the northern limit of the central lagoon, in the stretch between
the park of San Giuliano and the airport of Tessera, the effects of
the transformations induced by the construction of the embank-
ment and the Osellino canal in 1507 can still be read: a straight
line of about 15 kilometres on which the waters of the Marzenego,
Dese, Zero and Sile rivers flow. Here, beyond the net limit defined
by the edge, a system of barene that were previously cultivated
fields is located on the side towards the lagoon. On the other side,
towards the hinterland, there is countryside where once stood
marshes and lowland forests. The barene along the Osellino ca-
nal are ‘well known because they can be easily reached from the
ground [...], they owe their high stability to the continental soils
on which they rest, so that to this day can be recognized the signs
of the agrarian structure prior to their separation from the main-
land in some straight ghebi, which once were ditches’ (Bonometto
2014, p. 22). On the other side of the canal are the territories today
characterized by widespread urbanization, and the countryside
resulting from the 20th-century reclamation, readable by the reg-
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ular rhyth. » of che fields, ditches, and locks for water regulation.
‘Five Venetion feet high (- 175 m) above sea level and up to 20
(~ 7 m) wide av rhe base’ (D’Alpaos 2010, p. 33), the embankment
remains a complex 'nd multidimensional infrastruccure on which
hydraulic, ecosystemic nd legal racionalities overlap. Along the
embankment is it still possible to find the Pietra dTstria markers
that defined (and still define) the limits of the conterminazione la-
gunare and the jurisdiction of the Magistrato alle Acque.

Here the border takes on the character of a peremptory straight
line that artificially separates two worlds that would other-
wise be blurred and, with them, the main design rationalities
that from the times of Cornaro and Sabbadino to Umgiesser
and D’Alpaos define these spaces. The edge separates, on the
one hand, a lagoon whose survival is linked to the maintenance
of those environmental systems of barene and halophytic plants
on which the health of its own waters depends; on the other,
a territory of countryside, towns, metropolitan infrascructures
and widespread urbanity, whose survival depends on the sophis-
ticated and fragile mechanical drainage system and dewatering
pumps inherited from the past.
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The walls of Venice|

100 Venetian markers

In recent years there has been discussion of a possible division of
the Venetian metropolitan area not only in physical terms, through
projects involving the construction of barriers made of sheet piles
or embankments, but also in administrative terms. Various ref-
erendum, the most recent in 2019, have proposed the division into
two different municipalities, those of Venice and Mestre. Despite
having all had negative results, these referendums expose unsolved
problems and tensions by now consolidated between the lagoon
and mainland spheres of the metropolitan city. The definition of
a possible new administrative border has pushed both citizens’
committees in favour of separation, and research groups in the
university field (DeVine et al. 2016) to reflect on a boundary that
can realistically be shared and effective for this purpose. In most
cases this boundary takes up large sections of the perimeter of the
conterminazione lagunare, the area historically under the control of
the Magistrato alle Acque.

As we have seen, since the days of Sabbadino and Cornaro, defin-
ing both a physical and political/administrative boundary of the
Venice lagoon poses tremendous issues in terms of space and time.
In spatial terms, we face the problem of the management and the
construction of the border —as a territorial and legal entity— for a
mutable physical body with an extension of 550 square kilometres
fed by a hydrographic basin more or less four times larger. In
temporal terms, we face the phase displacement between geolog-
ical time and human providential time, between the natural and
man-driven evolution of the morphology of the lagoon and the
myth of the origin of the Venetian Republic.

The case of the Venice lagoon is one of the most fascinating case
studies in territorial terms. If; according to Robert Sack, we con-
sider territoriality as the means by which space and society are
interrelated, as the basic geographic expression of influence and
power, as ‘the attempt by an individual or group to affect, influ-
ence, or control people, phenomena and relationships, by delim-
iting and asserting control over a geographic area’ (Sack 1986, p.
19), few other cases might be more relevant —and thoroughly his-
torically documented- than that of the Venice lagoon.
Territoriality is the first form of spatial expression of political
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»4 ‘Lassunto che il territorio
costituisce elemento essen-
ziale per lesistenza dello Stato
congiuntamente al popolo ¢
allordinamento — viene inteso
di wgn\:t come riferimento a
qm'”.l quantita ben definita
di spazio nel cui ambito si
esercita il potere di sovranita.
Venezia, Citta-Stato insulare,
offre invece il ml;n\:m'
esempio di Stato che lotta
soprattutto per la difesa della
"«\11;1\\1;1" del suo territorio la-
gunare. La tutela della laguna
contro :Ji eventi suscettibili
di mutarne lo status inteso
come "q1111|i1:1\ soli” costituisce
sul piano giur idico la ratio
di tutea la \vgixh/innu sulle
acque, mentre su quello polit-
ico diviene la ragion di Stato

che determina le scelte che
portano alla realizzazione di
\\\mmdimc opere di ingegneria

idraulica’ (auth.trans.).

power, and this also translates into legislation. Silvano Avanzi,
superintendent of the Guardia di Finanza in Venice and among
the three experts who guided the most recent process of redefini-
tion of the area of conterminazione lagunare in 1991, expressed very
clearly the relevance of the Venice lagoon case study in territorial
terms: “The assumption that the territory constitutes an essential
clement for the existence of the state —together with the people
and the legal system~ is normally understood as a reference to that
well-defined amount of space in which sovereignty is exercised.
[...] Venice, an island city-state, offers the singular example of a
state that fights above all for the defence of the “quality” of its la-
goon territory. The protection of the lagoon against events likely
to change its status understood as “quality of the soil” constitutes
the rationale for all legislation on water, while on a political level
it becomes the raison d¢tar that determines the choices that lead
to the creation of grandiose hydraulic engineering works’ (Avanzi
1989, p. 55).”"

And if the quality of the lagoon territory is rather unique, it is also
rather unique the way in which different notions of time overlap
above and below the surface of this expanse of water and islands.
As Tafuri reminded us, after having carefully shaped and rede-
fined through the Late Medieval period its own origin, ‘Venice
tried to endure within her origin: Venice will become the symbol of
such a resistance, when continuity in her begins to be betrayed by
repetition and impotent fetishism’ (Tafuri 1995, p. X).

Venice, according to Carlo Ossola (2003), has always anticipated
its beginnings and on the other hand has precipitated its end, dis-
solving by its own initiative a pluri-centennial Republic in 1797.
Only a few years earlier, between 1791 and 1792, the Venetian Re-
public had placed 100 markers —for the sake of precision, 98 mark-
ers and one wall with an inscription that counted as two markers
(Caniato 1991, p. 52)— to define once and for all the borders of the
Venice lagoon. Yet, as we know, the boundaries of Venice and
the boundaries of its lagoon are by their very nature unstable and
subject to continuous negotiations. The whole operation revealed
a paradox: how to define for eternity the boundary of 550 square
kilometres of marshes and navigable waters that made the exist-
ence of the Republic possible? The positioning of these humble
markers —made cither in Pietra d’Istria or bricks and mortar, and
ranging from 1 to 1.5 metres in height— proved obviously inade-
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quate to fulfil such an ambitious goal and represented the swan
song of the Republic that dissolved itself a few years later before
Napoleon conquered it.

An ecological fable

Essendo il /*J'im‘i/m/ u/wjuuu del Stado nostro la conservation de queste nostre lacune ™3

(Savi ed Esecutori alle Acque, 1534)

Venetorum urbs | divina disponente Providentia [ in aquis fundata | aquarum ambitu circum

inferre ausus fuerit | et hostis

septa [ aquis

pro muro munitur. | Quisquis igitur | quoquomodo detrimentu [ publicis aquis

patriae iudicetur | nec minore /*/u‘mm)‘ poena | quam qui sanctos muros patiae violasset. | Huius edicti ius

»6
ratum perpetuumaque esto.
(Latin inscription for the hc:ldqu:wtcrs of the Magistrato alle Acque in the Doge’s Palace, 16th

century, Museo Correr).

The conservation of the lagoon has always been a dogma and rep-
resented one of the major economic and technological efforts for
the Venetian Republic. It is not by chance then that in the col-
lective imaginary guaranteeing eternal life to the lagoon equalled
guaranteeing eternal life to the Republic. The fact that the lagoon
should have been preserved for eternity did not obviously mean
that the Venetians —and above all experts in hydraulics such as
Cristoforo Sabbadino, head of the Magistrato alle Acque around
the mid-16th century— were not aware that the lagoon was a living
and mutable body. A mutable body divided in laguna viva ~living
lagoon, where some areas are always submerged and others are pe-
riodically submerged during high tides— and laguna morta —dead
lagoon,”” where the areas have emerged or are invaded only ex-
ceptionally by the waters (Morandini 1960, p. 71). A mutable body
related both to daily cycles, as the one of the rising and decreasing
tide illustrated by Sabbadino himself, and long-term modifica-
tions, as reported by ancient historians such as Strabo and by the
capillary activity of survey and preservation led by the Venetian
Republic since the Late Medieval period.

The borders of the Venice lagoon played a crucial role in the mili-
tary and political tradition ~historic or mythical- of the Republic,
to the point of being considered as the true walls of the Republic
(Ortalli 2003, p. 104). The history related to the maintenance of
these ‘walls” has been described as an ‘ecological fable’ (Bevilacqua
2009, p. 13), with a wise governance capable of preserving a deli-
cate and vulnerable habitat with the consent and contribution of’
the universality of citizens.
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»5 Being the main objective
of our state the conservation

of our ];1gmm (auth.trans.).

»6  The islands of the
Venetians at the behest of
divine Providence founded on
the waters and surrounded by
the waters, are protected by
waters instead of walls. Any-
one therefore daring to cause
harm in any way to public
waters is condemned as an
enemy of the homeland and
is punished no less seriously
than the one who violated the
holy walls of the homeland.
The right of this edict is im-
mutable and perpetual (auth.

trans.).

»7 Sabbadino underlined
that while Alvise Cornaro
considered the lagoon only the
laguna viva, he considered fun-
damental the preservation of
both the laguna viva and morta
for the survival of the lagoon:
‘Ben ¢ vero che essa ]:1:;1111:1 ¢
divisa, parte |Algn dism‘n]\:un
¢ parte canedi e canali salsi, e
dove puol entrar il salso, non
essendo ocupato dal dolze, ma
tutco in un corpo della laguna,
¢ volendola conservar, il tutto
bisogna conservar, ¢ pur es-
sendo sforzati in qu;l|n'11v par-
te perderne per salvar il resto,
perderne mancho che si possa,
com’ei dice nel suo fondamen-
to 22 delle acque salse, la dove
dice che la conservation della
|Algun:1 consiste in conservarla
in largezza, grandezza et em-
piezza. Hor volendo lui A]lll‘HlL
parte, (‘]1l'g|i intende ]:lg\m:L
conservar, L'm].\igli:l chel si
faci l'arzere e canali soprascri-
ti. Dico io L‘])\‘gli propone non
solamente cosa difficilissima

e quasi impu.\\il\i]v a farsi, ma
cosa dannosissima quando

la si facesse’. See Cessi (1987,

p- 122).



The prevailing attitude when dealing with the Venice lagoon has
been one of extreme caution: if measures to control the evolving
morphology of the lagoon have been taken since the origins of hu-
man settlements in this region, it was only between the 15th and
16th centuries that an original hydraulic doctrine was developed
and institutionalized (Cessi 1960, p. 23). This was made possible
by two fundamental facts: the sovereignty of the Republic over
the Venetian hinterland, that meant control over the entire hy-
drographic basin of the Venice lagoon, and the division of the
original lagoon, that in ancient times extended from Ravenna to
Trieste. A further push came from the recognition, after the de-
feat of Agnadello in 1509 and the ensuing siege, of the fundamen-
tal role that the lagoon played in military terms.

The planned or realized interventions on the Venice lagoon there-
fore varied between a set of extremes, ranging from daily mainte-
nance and fixing recurrent damage to radical modification of the
morphology of the bodies of water to prevent long term problems;
between a conservative approach that put military and salubrious
aspects first and the pressure exercised by a diverse set of pri-

Drawing of a marker in bricks and mortar, 1791.

Archivio di Stato di Venezia, Savi ed Esecutori alle Acque, Busta 152
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vate economic interests; between the determination to safeguard

»8 ‘Elements opposing each

the lagoon guaranteeing public control and the free expansion of — other (b

waters and the inexorable manmade transformation and possible
overexploitation of resources.

At the beginning of the 18th century —after many radical inter-
ventions on rivers carried out during the 17th century, many of
which had already been proposed by Sabbadino around 1550~ the
future of the Venice lagoon was to some extent considered to be
secured from what in earlier centuries had been seen as the main
menace, the landfilling caused by river sediments. The govern-
ment of the Republic aimed thereafter at securing this status quo
through a form of enforcement that took the name of contermina-
zione lagunare.

The conterminazione lagunare

While the unstable balance between water and earth has been
allegorically represented on multiple occasions —as in the fron-
tispiece of Bernardo Trevisan’s Trattato of 1718 that carries the
motto Opponesi elemento ad elemento,” where the two elements are
depicted as two fighting women~ the tangle of private but also
public general interests that shaped this environment meant that
for centuries the question of clearly delimiting the Venice lagoon
did not arise. It was not discussed even during the intense debate
on the destiny of the lagoon between Cristoforo Sabbadino and
Alvise Cornaro in the mid-16th century. This inertia was broken
only at the beginning of the r7th century, and it took more or
less two hundred years to establish a final definition with the
positioning of the 100 markers of the conterminazione lagunare, a
kind of ‘lagoon protection belt interposed between salt and fresh
water’ (Cessi 1960, p. 58). The safeguard of the lagoon required
on one hand a juridical action, including the revising of specific
legislation, and on the other technical interventions that radical-
ly modified the morphology of the borders of the lagoon. Since
the 17th century the Magistrato alle Acque had continually issued
proclamations related to the harm that incautious and fraudu-
lent activities were causing and could cause to the Venice lagoon,
stipulating very harsh punishments for those caught in violation.
These proclamations were obviously not sufficient: the defence
of this environment required a coordinated normative action to
be enforced ‘nel giro duna fissa linea di conterminazione...per indi-
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»9 ‘Within a fixed boundary
line ... to indicate it truly
sacred within the assigned

l’\\lllhl.’ll ies’ (.'llllll trans.)

carla veramente sacra dentro gli assegnari termini’,”” as Rompiasio
(1733, p- 126) stated. The conterminazione lagunare was completed
in four phases, starting from the south-western area of the lagoon,
proceeding towards the north-east and then concluding with the
coastal tract (Tiepolo 1992, p. 91):

- 1605-1615, between Chioggia and Lizza Fusina, in relation to the
deviation of the Brenta river with the realization of the Brenta
Novissima riverbed;

- 1616-1636, between Lizza Fusina and Marghera, continuing then
along the Osellino canal until the Dese river;

- 1670-1683, between the Dese river and Torre del Caligo, follow-
ing the deviation of the Sile river with the realization of the Taglio
del Sile riverbed and the deviation of the Piave river;

- 1783-1792, from Torre del Caligo to Chioggia along the coast of
Cavallino, Sant’Erasmo, the Lido and Pellestrina.

One hundred years passed between the completion of the third
phase and the beginning of the fourth and final phase. A funda-
mental push came from the report produced in 1762 hy Angelo
Emo on the deterioration of the lagoon. The report followed his
appointment to produce a map where every alteration to the la-
goon border morphology, whether produced by nature or hy pri-
vate interests, was to be highlighted (E. Bevilacqua 1992, P. 56).
After noticing severe alterations throughout the border of the la-
goon, Emo strongly suggested that measures be taken to complete
the conterminazione lagunare and the positioning of new markers as
substitutes for those placed in the I7th century, which had in the
meantime largely disappeared.

Even if since the fall of the Republic of Venice the pre-eminence
of the symhiotic relation between Venice and its lagoon in rela-
tion to the mainland has disappeared, the conterminazione lagunare
is still relevant as an expression ofpolitical and technical aware-
ness, as a morphological and juridical element that reminds us of’
the necessity of defining a space devoted to the daily as well as
long—term safeguarding of the unique environment of the Venice
lagoon.
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Elements / Key concepts

Immaterial division
devices




The Venice lagoon is a space with mutable borders also
from an administrative point of view. It is a ‘regulated
lagoon’ not only with respect to its morphology but
also through a series of legislative instruments that
overlap and sometimes ‘collide’, creating a complex
system of cross-linked constraints and safeguards that
respond to heterogeneous rationalities.

CHAP 2 - On the lake defences 109



Immaterial division devices

Numerous intangible perimeters have been
recognized, conceived, defined, and retraced
over the centuries. The first, linked to the mor-
phology of the Venice lagoon itself and to the
presence of the lagoon mouths and related ar-
eas of influence, are the watershed lines. While
not representing a fixed obstacle, these implied
a relevant limit to navigation across the lagoon
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Administrative perimeters of the lagoon
Contermination of the lagoon, watersheds, municipal

boundaries, reclamation consortia

in the event of low tide. The conterminazione la-
gunare was officially established at the end of
the 18ch century: however, it had already been
conceived at the beginning of the 17th century
and was implemented over a long period, in
the face of considerable discussions. To these
borders were then added further ones, such as
the administrative borders of the municipali-



lilgl)()l’l contermination Ilﬂd V\’iltCl'Sl’lCdS

Unesco site Site "Venice and its Lagoon”

Administrative boundaries of the Lagoon municipalicies

Drainage consortia of the catchment basin

ties —which have undergone various modifica-
tions over the years, such as the redefinition of
the borders of the Municipality of Venice at
the beginning of the 20th century— and of the
reclamation consortia that manage the com-
plex mainland hydraulic machine.
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marker (noun)

Border marker —originally in brick and coc-
ciopesto, then in Pietra dIstria— placed by the
Republic of Venice starting from 1791 to de-
limit the lagoon boundary. Originally there
were about a hundred stones, to which another
twenty in concrete were added in the Twenties
of the 20th century following a modification of
the boundary line.
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conterminazione (noun) lagunare (adj.)

e T TR +
o 2,5 5 10 km

A delimitation of the lagoon terricory within
which the provisions and regulations for the
environmental protection of the lagoon are
valid. It was delimited with markers indicating
the border, and its construction was completed
in 1792. In 1990 the borders were updated to
also include the stretches of water of the three
lagoon mouths and the island of Sant’Erasmo.
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Land is land, water is water

1 r 11 ] P Ty 713”10
Il futuro del Comune non e Venezia, ¢ Mestre dove c’e la gente che vive

Luigi Brugnaro, Sindaco di Venezia

The reasons behind the land and water disputes during the
16th-century between Alvise Cornaro and Cristoforo Sabbadi-
no —the greatest experts in lagoon hydraulics at the time of the
Republic of Venice- are to be found on a tiny triangle between
the island of Chioggia, the port of Brondolo and the agricultural
lands reclaimed from the lagoon. On a portion of reclaimed land
facing the lagoon overlooking Chioggia are clustered the opposing
lines of reasoning that still characterize an important part of the
implicit and unspoken rationalities of the ‘Venice problem’. Ideas
about the lagoon realized only in part, which in a few kilometres
precipitate and crystallize in space and in a territorial capital built
on expertise, forms of government, but also of devices such as ar-
tificial canals, embankments, reclaimed agriculeural fields as well
as bridles, dams, pumps, dewatering pumps, and fishing valleys.

Chioggia is the island where Cristoforo Sabbadino spent his
childhood and where he declared that he had learned about the
lagoon phenomena (Cessi 1941). On the mainland, in the nearby
Fogolana, a hamlet of Codevigo, were located the headquarters
of Cornaro in the lands inherited from his uncle. Here he was
able to experiment and become one of the leading reclamation
experts, recovering the techniques that were introduced in the
Paduan countryside by Benedictine monks, burying and culti-
vating portions of the lagoon, erecting embankments to achieve
a clear separation between water and land, and building part of
their economic fortune based on cultivation. This is the place that
more than any other gave form and voice to the thinking of the
‘agrarian party’ and that found in Cornaro ‘its main and pleased
exponent, who exalted [...] the role of “holy agriculture” and con-
sidered decisive for the destiny of Venice, together with a more
marked projection of its influence towards the mainland, which
was already well consolidated, the conquest of new lands to be
reclaimed and cultivated, in order to make the Serenissima auton-
omous with respect to its primary food needs” (D’Alpaos 2010, p.
42). Tt was here, around the Fogolana embankments built illegally
by Cornaro, that the most exciting debate on the future of the
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»10 ‘The future of the Mu-
nh’ip:l]i\\ is not Venice, it is
Mestre where there are ]n'oph'
who live in”. Auth trans. Quot-
ed from (La Nuova di Venezia

2016).



lagoon during the Republic of Venice era would begin, and where
the private interests of a land entrepreneur and those of the ‘mar-
ket party’, represented by Sabbadino on behalf of the Magistraro
alle Acque, became intertwined. Within this debate between the
two Savi (saviours), a geographical shift between water and land
crystallized, to create a conceptual gap that introduced the specif-
ic and well-characterized visions of the lagoon that are still with
us today.

The extreme weather events and the devastation that in recent
decades have affected the metropolitan city of Venice on several
occasions have, on the one hand, highlighted the close and indis-
soluble relationship that exists between the lagoon and the city
that has grown on its drainage basin, while on the other, they have
revealed the main rationalities that have shaped this territory since
the times of Cornaro and Sabbadino. Within this speculative exer-
cise it is not difficult to recognize who the representatives of one
point of view or another are today: on one side there is the ‘agrari-
an party’, with an often unscrupulous —even if enlightened- vision
of entrepreneurship which aspires to become an active part of po-
litical action, while on the other side the ‘market party’ places Ven-
ice and its waters at the centre, often promoting an implicit pro-
ject whereby safeguarding the balance of the lagoon must be put
above any other interest. In fact, it should not be forgotten that at
the time of the Republic of Venice the action of safeguarding the
lagoon was often carried out to the detriment of the liminal ter-
ritories: ‘Focusing on the Brenta for now, it must immcdiatcly be
pointed out that if its exclusion from the lagoon saved the strecches
of water around Venice from silting, a heavy price was paid imme-
diately by the mainland’ (D’Alpaos 2010, p. 43).

On the embankments built to protect the lagoon and, at the same
time, separate land, water, and sea, Cornaro wrote many texts be-
tween 1540 and 1560. As mentioned, Cornaro became a precursor
of the reclamation of these territories in the Codevigo areas lo-
cated to the south-east of the lagoon, between Venice and Padua,
made uninhabitable and marshy due to the construction of the
‘Brenta Nova’ excavated during the 15th century. It was to protect
these reclaimed lands that Cornaro erected the Fogolana embank-
ment on the lagoon, which was later demolished by order of the
Magistrato alle Acque and that generated a judicial and intellectual
confrontation with Sabbadino. It is from the stubborn defence of
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this first embankment that Cornaro began to gradually formulate
the idea of a lagoon entirely closed and separated from the sur-
rounding territory. A healthier, richer, safer, and more beautiful
lagoon.

If for Cornaro the separation and protection devices are initially
tools intended to defend and protect his lands from mal-aere (bad
air) and to define a clear limit of ownership of his possessions,
they quickly become the hallmark of an overall idea of the lagoon
understood as a defined space, in which the land is land, the ‘lake’
is a ‘lake’ —lake here stood for lagoon— and the sea is sea. Thus,
the embankments towards the land become walls with bastions,
doors, and wooded embankments. Along the shores they become
barriers against storm surges and dams towards the sea, to lock’
the ports of Treporti, Sant’Erasmo and Malamocco that expose
the lagoon to incursions of the sea and enemy armies. The actions
of excavation, reclamation, separation, and protection become

»>11

design devices capable of satisfying the request for a healthy™,

safe”™

and beautiful™” place. A project made possible by the con-
struction of ever larger embankments, walls, and dams. Techno-
logical devices that are simultaneously protection and territorial
specialization; they define a hinterland which is the productive
belly of the region and a lagoon which, isolating itself from floods
and storm surges, preserves Venice and crystallizes it over time.
Large-scale works on a territorial scale, made possible by the ac-
tion of the State because, as Cornaro constantly reminds us, ‘non si
conciede a una privata persona per bonificare li suoi luoghi aprire
et serrare I'acque, tagliar arzeri, far scoladori nuovi, cambiar alvei
i (

a fiumi, levar via molini, rimover livelli [..]"”"* (Cornaro 1540, p. 8).
Water and land today

Long after the 16th-century controversy between Sabbadino and
Cornaro, it is still possible to glimpse the strong relationships
but also the (historicized) conflicts that emerge between Venice,
in the lagoon, and the metropolitan city that has been created
around it, on the mainland. In other words, the two great sets of
antithetical arguments are revealed: on the one hand, a terricory
that in its long history has been extensively altered in order to
protect the lagoon and on the contrary, the city of Venice which,
in recent decades, has been rethought (first politically then spa-
tially) also as a function of its metropolitan area. Indeed, from the
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ST R parer mio saria,
che fusse fatta una division

di questi p:mu{i, 0 con arzeri,
o con altro, et i p:l]mli }wi{l
bassi [...] vorei che fossero
cavati et «{:m\\di fondo fino

a confine delli arzeri, accio
\V:Lglzmdi\w la ]:1:;1111:1 et si
levasse la causa del mal aere,
che ¢ il nascer della canella.
(Cornaro 1540, p. 6). ‘it is

my opinion that a division

of these swamps should be
made, with embankments o1
wmmhing else, and the lowest
swamps [...] T would like them
to lw excav :11(‘\[ :mxl ]A‘\ UH&\[
up to the border with the em-
bankments, so that the \:Lguun
could become |:11g«1 and the
cause of the sickness —which
is the :;m\\l]l of cane thicket

climinated’ (auth.trans.).

»12 ‘E durn]uc necessario
chiuder prima il porto deli
[reporti, ¢ poi quello di
San Rasmo, ¢ poi quello di
Malamocco, che essi sonno
quelli, che han tolto la laguna
a questo, ¢ sono porti aperti
senza difesa alcuna, onde si
puo entrar nella laguna, che ¢
aperta, ¢ massime per quello
di Malamocco, che non ¢ pur
aperto ¢ patente, ma profondo
¢ (Oﬂﬂﬂ\‘d\‘ illl ngni gl'il”dk‘
armata nemica’ (Cornaro 1565,
p.57). ‘It is therefore nec-
essary to close first the port

of Treporti, and then that of
Sant’Erasmo, and then that of
Malamocco, which are those
\\'hi(h hil\( [Lll\'k\n L‘WC ]th_“\mn
away from it, and are open
ports without any defence, so
that one can enter the lagoon,
which is open, and csprci;l”)
for that of Malamocco, which
is not only open and apparent,
l‘lll LICL‘P llﬁd (on\'cﬂicn[

for every great enemy army’.

(auch.trans).

»13 ‘E ricordo che questa
citea sia recinta de muri, nel
terrapieno vi sia uno bosco e
dentro di essa citta la sia ador-
nata di theatro, di fontana

del Sil, come si po, e di uno



vago monticello, le a]u:l]L
P('\L'll&y' SONO Ccose IWL'”\\ (‘]H'

si possono fare, sono certo
che si faranno, ¢ la vego hora,
come si fusseno fatte. Oh
che bella citta vego, che sar a
questa veramente illustrel
(Cornaro 1566, 69). ‘And

[ remember that this city
should be enclosed by walls,
on the embankment there
would a forest and within it
there will be a city | adorned
with a theatre, a fountain
with Sile river water, as it will
be ]mx,\iMn: and with a vague
mound, which, because they
are beautiful l|1ing\. which
can be done, I am sure they
will be done, and I foresee
now as they were done.

Oh, what a beautiful city I
foresee, which will be l1'11|7\
illustrious!” (auth.crans).
»14 ‘it isnot gmmcd to a
private person to reclaim his
possessions, open and close
the waters, cut embankments,
make new drainers, (Inmgc
riverbeds, remove mills,

remove levels (auth.trans).

post-war period to today, the opposing parties (of mercadura and
‘agrarians’) seem to acknowledge each other, even in the local de-
bate. On the one side, the ardent defenders of the conservation of’
the equilibrium of the lagoon, of its landscape and artistic forms,
of the cultural and microeconomic practices that have consolidat-
ed here (Montanelli 1969; Mencini 2011; Mencini et al. 2013) and on
the other those who interpret Venice and the lagoon —also in an-
ticipation of potential economic development processes— within
a complex territorial framework (Rollet-Andriane and Conil-La-
coste 1969; Zucconi 2002; Fondazione di Venezia 2019).

Starting from the multifaceted reclamation project, Cornaro’s

Detail of an ancient map of the lagoon drawn by Zuane Trevisan in 1542 depicting the Fogolana
embankment built by Alvise Cornaro and his associates.

Archivio di Stato di Venezia, Savi ed Esecutori alle Acque, Disegni, Laguna, n.6.

intellectual legacy informs us about the possibility of looking at
the decentralized lands of Venice —the reclaimed and urbanized
countryside, the mainland shore, the industrial areas, the islands,
the seashores, and the coastal strip— as active places in a necessary
transition process. Cornaro pictured a scenario that still appears
profoundly timely, separating the lagoon and repositioning it in a
wider field of relations within a territory that is made healthy and
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productive by the work of man. Looking at the cultivated coun-
tryside, Cornaro sheds light on a development model based on
autonomy, access to local resources and circularity. Through the
obstinate defence and construction of a landscape made of water,
of a dense network of navigable rivers and ports, of previously
marshy soils transformed into productive agricultural spaces and
woods, Cornaro reconceptualized the idea of heritage and brought
it back to the territory. In this sense, the lagoon and its drainage
basin are not just a background for Venice but, together with the
landscapes and practices that cross it, they constitute her funda-
mental significant frame. In light of environmental emergencies,
cyclical economic crises, depopulation, and land consumption
phenomena, looking at the areas covered by the Cornaro reclama-
tion plans means examining the problems ~but also considering
possible solutions— which, inevitably, also affect the lagoon as an
environment and Venice as a city.

Conversely, also following the various special laws for Venice and
the recent disastrous high tides, the issue of safeguarding the la-
goon has become increasingly pressing; even in popular debates
the collective need to protect the hydraulic, biochemical, and so-
ciocultural space of Venice emerges. In this setting Luigi D’Alpaos
argues, as mentioned, the need to continue with the maintenance
work of the lagoon that was carried out by the proti (magistrates)
to the waters of the Serenissima: this, in fact, has always been an
important cultural heritage, between nature and anthropization
(D’Alpaos 2010; 2019). Today, the cultural heritage of Sabbadino
brings the gaze back to the lagoon intended precisely as heritage:
a territory that must be protected and maintained, firstly through
the ousting of all that is considered incongruous, irreconcilable
(large ships, the industrial port, mass tourism); secondly, through
a large project composed as a sum of small works aimed at main-
taining the balance between salt and fresh waters that the trans-
formations of the 20th century and the new environmental emer-
gencies risk to irreparably compromise.

Thus, on the edges of the lagoon, the logics of water and land
congregate in a contemporary kaleidoscope through incongruous
demands, apparently irreconcilable political claims, movements
from below, and great modernizing works supported by the Ital-
ian state in Rome. The opposing rationalities settle on the ground,
populating the territory with a schedule of building works, in-
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frastructures, technological devices whose framework of shared
meaning is hard to grasp. In a certain sense, looking at the logic of
the land, these are often resistant and hierarchical devices, large
works aimed at defining a territorial and functional specializa-
tion: sheet piling, embankments, dams, bridles, mobile bulkheads,
information and high speed infrastructures; by contrast, looking
at the water, they secem to be weaker devices, often inspired by
the paradigm of resilience and transition: micro-artifacts made of
halophytic plants, aquatic grasslands, clod transplants, bundles of
twigs, new amphibious morphological structures, reeds and wet-
lands.

Today, in the light of the repetition of extreme high-water events
and the consequent environmental effects, the hydrodynamic and
morphological relationships between water and land re-emerge
in a particularly accentuated form by the phenomena of subsid-
ence and eustatism. As hypothesized by Umgiesser (2016; 2020),
the gates of the three mobile dams —in anticipation of an average
sea level rise of 50 centimetres by the end of the century— will have
to come into operation on average at least once a day. As already
mentioned, this perspective will lead us to have to choose between
safeguarding Venice —through a progressive but total closure of
the lagoon— and safeguarding the lagoon for the maintenance of
which, as mentioned, the exchanges between sea and salt water
are vital. The closure of the lagoon would be incompatible with
both navigability and the industrial port on the one hand, with
the ecological needs of the natural environment on the other. In
facing this choice, Umgiesser mixes the logic of water and land
and accepts the idea that the body of water could one day be sep-
arated from the sea and the land, returning implicitly —and par-
adoxically— to the ideas that belonged to the party of agrarians.
Therefore, in the perspective of a gradual but total closure of the
lagoon, the studies advanced by Cornaro still constitute an impor-
tant source of reflection: they push us to think about the surface of
water around Venice as an artificial space that is the result of the
work of man. A space which is neither fixed nor immobile, which
can be modelled and transformed.
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Elements / Key concepts

Physical division devices




Even if the division of the lagoon may seem immoral,
it should be remembered that it has always been a ter-
ritory-palimpsest designed by physical devices whose
purpose is to define, separate and regulate what by na-
ture would be unstable and in transition. The defini-
tion occurs through corrugations of the ground, such
as embankments, sometimes through small deforma-
tions of the soil surface of an incremental type, such as
the protection systems of the salt marshes, sometimes
through peremprory and resistant limits, as witch the
sheet piles of the marginal systems of the lagoon or
the protection systems towards the sea. Secular cor-
rugations of the ground that have made an uninhab-
itable terricory habitable and whose future is still —as
always— threatened by the same water that Venice has
been attempting to contain or eliminate for centuries.
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argine (noun)

embankment (noun)

Structure built to shelter from the water that
can also serve as a defensive purpose in military
terms. The first large embankment built by the
Republic of Venice was the Saint Mark’s Em-
bankment in 1543, following the flood of the
Piave river in 1533 which caused the burying of
large areas in the northern lagoon near Torcel-
lo, Burano and Mazzorbo.

idrovora (noun)

water (noun) pump (noun)

Pump (or pump system) for the disposal of
masses of water used in reclamation works.
They are housed in a network of buildings that,
together with the farmhouses (now largely
abandoned), dot and characterize the agricul-
tural areas of the Venetian mainland.
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burga (noun)

coarse (adj.) basket (noun)

Coarse basket of willow branches, cylindrical
or conical in shape, which, filled with stones,
works in river defences against the erosion of
the barene.

fascinata (noun)

fascine (noun)

biodegradable naturalistic engineering inter-
vention with low environmental impact to
protect the margins of the barene from waves
and currents. It consists in the hand-making of
wicker bundles that are placed and fixed, to-
gether with the trawling of sediment deposits,
transplanting of vegetated clods and installa-
tion of wavebreaks, windbreaks and groynes.
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gronda (noun) lagunare (adj.)

Portion of the drainage basin in which rainwa-
ter flows towards the lagoon itself.

palancola (noun)

sheet (noun) pile (noun)

Component with a structural function —com-
monly steel in hot or cold rolled form— which
once driven into the ground below the excava-
tion plane and connected appropriately with
other modules forms a continuous vertical el-
ement called “sheet piling”. This acts as terrain
support and/or hydraulic barrier and can be
designed as temporary or permanent.
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palafitticole (noun)

Biodegradab]e naturalistic engineering inter-
vention with low environmental impact to
protect the edges of barene from waves and cur-
rents. [t consists of a barrier of logs implanted
in the lagoon-bed with the function of sup-
porting the ground.

sponda (noun)

bank (noun)

The Venetian banks usually have Pietra d'Istria
edges, may or may not have a parapet and are
dotted with landing stages with steps that de-
scend into the water for mooring boats and
loading and unloading goods. They are also
commonly called fondamenta, a term deriving
from the consistent continuous piling and the
overlying foundation masonry works necessary
to build them.
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briccola (noun)

dolphin (noun)

Venetian term that indicates the poles planted
on the bottom of the lagoon and used to delim-
it the navigable canals and occasionally for the
mooring of large boats. Today the originally
wooden briccole are often replaced by models
made of artificial materials that require less
maintenance.

diga (noun) soffolta (adj.)

underwater (adj.) dike (noun)

Modular structure in reinforced concrete,
placed and juxtaposed on the seabed a]ong a
continuous line para”e] to the coast and at a
distance of at least one hundred metres from it.
The dam is placed in order to dissipate the en-
ergy of wave motion, favour the s]iding of the
sand towards the shore and counteract its re-
turn in order to limit the erosion of the coasts.
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lunata (noun)

Curvilinear artificial reef that dampens the
strength of the tidal currents entering the
lagoon.

duna (houn)

dune (noun)

Heap or cord of sand, generally fine-grained
and uniform, mostly horseshoe—shaped, with
asymmetrical slopes that are formed on the
coasts by the action of the wind blowing con-
stantly in the same direction. In addition to the
wind, the prevailing sea current, which circu-
lates counterclockwise, also affects the deposit
of sand and the consequent formation of dunes
in the upper Adriatic.
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MoSE (acronym)

The Modulo Sperimentale Elettromeccanico
(Electromechanical Experimental Module) is
a project deve]oped since the late Seventies of
the 20th century (following the 1966 flood) to
protect the Venice lagoon from high tides. The
main feature of the project are the rows of mo-
bile gates —installed at the lagoon mouths of
Chioggia, Malamocco and the Lido— capab]e of
temporarily isolating the lagoon from the sea.
The works only started in 2003 and should be
completed by 2022.

murazzi (noun)

The set of dams parallel to the coast close to the
shores to protect them from erosion caused by
the sea. They were designed as defence works
from the sea in Pietra d’Istria and pozzolana by
the mathematician Bernardino Zendrini start-
ing from 1739 on behalf of the Republic of Ven-
ice along the coasts of Malamocco, Pellestrina
and Sottomarina.
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lido (noun)

Narrow sandy strip of land parallel to the
coast that divides the lagoon from the sea, also
known as “coastal strip”.

pennello (noun)

groyne (noun)

Structure for the defence of the shores or ma-
rine beaches that stretches towards the water,
perpendicularly or inclined, against or accord-
ing to the current, built in stone masonry or
obtained with simple piles of boulders resting
against a reinforced concrete wall, or with ga-
bions.
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Chapter 3

On Venice




Venice, year 2100.

‘Grandpa, grandpa, where is Venice?

‘Alvise, how many times do I have to tell you, we are
in Venice, you live in Venice!’

Alvise and his grandfacher are travelling on the new
tram that leads from Dolo along the Brenta Riviera
to the historic island. This weekend they will take ad-
vantage of the absence of Alvise’s mother’s —she has
to work at the laboratory until late— to take a walk
on the historic island and then, on Sunday, given the
good springtime weather, take a hovercraft ride in the
southern lagoon. At this time of the year the glasswort
18 bright green. They will sleep in the spare room of
the elderly grandparents” house —now rented to a cou-
ple of American climate researchers— that overlooks
Riva degli Schiavoni. Alvise is very excited and im-
patient, as always when he goes to the historic island.
He doesn’t know what to make of the words of his
grandfather who insists on Caﬂing it Great Venice, he
just can’t comprehend how Venice is one thing, and
the great metropolis overlooking the lake is another...
Alvise does not know that the issue of the adminis-
trative separation of Venice from the mainland was
actually much debated for at least fifty years between
the 2oth and 21st centuries. The last of the five ref-
erendums on the division of Venice from Mestre was
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held the day after the high water in 2019. The first chree
~1979, 1989 and 1994— rejected the dismemberment
of the two realities by an overwhelming prevalence of
o’ votes . The fourth in 2003 failed because it did not
meet the quorum. At the end of 2019, on the one hand
there was the front composed of those who argued that
separate administrations were required, addressing the
speeifie and distinct needs of land and water; on the
other hand, those who argued that Venice with Mes-
tre and the other municipalities that overlook the la-
goon should become a single city. Those who leant to-
wards separation consisted predominantly of resistant
islanders, exhausted by the violent effects of the high
water and by the madness of skyrocketing house pric-
es. Supporters of the separation were convinced of the
specificity of Venice and the lagoon and sustained the
reasons for an administration that needed to be able
to deal with the slow rhythms of the tides and the ‘in-
vasions’ of the high tourist season. Against the division
there was instead a Variegated and composite front in
terms of cultural background and political orientation.
In the end, abstention still prevailed, a sign of a whole
complex world of reasoning and feelings that have al-
ways been located in that amphibious space that lies
between the extremes of water and land.

A debate that seems from another time if today we look
at the great horizontal metropolis that extends seam-
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lessly from Padua to Treviso, passing along the Brenta
Riviera to incorporate the centres of Mira and Dolo,
along the new lagoon boundary up to Marghera and
Mestre and then bending upwards towards the north
along the Terraglio road. The idea of a metropolitan
city was debated for a long time, then with the stracifi-
cation of time and the consolidation of urbanization it
became a reality.

The tram on which Alvise and his grandfather travel
leaves on time from Dolo and silently crosses a peculiar
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metropolitan city with an intermittent density made
up of Venetian houses, buildings and villas, warehouses
and production slabs, small and large historic centres,
islands, canals, and large voids, made of water, swamps
and cultivated fields. Arriving on the new front of the
lagoon, where the petrochemical factories of Marghera
were once situated and today are home to the univer-
sity and research centres in Via Torino where Alvise’s
mother also works, the Venetian metropolis sudden-

ly becomes denser. The grandfather looks at che city
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built on the new lagoon shore from the tram, thinks of
what remains of the urban centres once immersed in
the countryside and of the old industrial centre. The
tram window frames a stratification of waterways,
drawbridges and roads, old factories transformed into
research laboratories, spaces for starc-ups, as well as
greenhouses, vertical farms, and fields for algae aqua-
culture, and biodigesters for the produetion of the en-
€Tgy necessary to separate the hydrogen that feeds the
nearby thermoelectric plants from whose chimneys to-
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day only water vapor is emitted.

Alvise has studied it at school, so asks his grandfather
about this wonderful world made of liquids and tech-
nology and thinks about where all the energy which
powers the big city and moves everything comes from:
the trains, the cars, the many boats on the waterfront,
and also the tram they are travelling on, a water steam
tram. Partly because of i ournalistic simplification,
Alvise does not know that in Marghera, n reality, for

years hydrogen energy has been used only for heavy
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industry, such as the shipyards that produce floating
giants exported all over the world and for the trans-
port in Great Venice. These are the so-called ‘hard-to-
abate’ sectors, where widespread forms of renewable
energy can do lictle. For the rest, the model based on
micro-production and distributed generation from
biomass and photovoltaics still powers homes and
buildings extensively.

The Hydrogen Valley of Marghera arose in the first
half of the 21st century thanks to the enormous fund-
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ing provided to counter the economic crisis and the
damage caused by the global pandemic. Released from
COVID-19 and plunged into the energy Crisis in 2022,
the money passed from Europe to the government,
then to the Region, tinally landing in the city in the
Hydrogen Valley as a substantial parc of the larger
project called “Venice, world capital of sustainabili-
ty’. His grandfather explains to Alvise how in reality
hydrogen, despite being everywhere in the universe,
must be extracted to be used for energy purposes, sep-
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arated by force from its indissoluble connection with
other elements. An unnatural separation that costs
effort, money and above all, a lot of energy... Thus,
at the beginning the hydrogen produced in Marghera
was ‘black’ it was extracted from the water using the
current produced by an oil-fired power plant; then it
became ‘blue’ by extracting the hydrogen from fossil
hydrocarbons and conveying the anhydride carbon
dioxide resulting from the underground production
process, as an extreme attempt to raise the water ta-
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ble and combat climate change. Finally, but for limit-
ed quantities, it has finally become ‘green’, extracted
from water using the electricity produced by a pow-
er station powered by renewable energy. Much of the
renewable energy needed to produce green hydrogen
today still comes from what remains of the large hy-
droelectric basins located in the Venetian Alps after
the melting of the Dolomite g]aciers. The grandfather
explains how the idea on which the Hydrogen Val-
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ley project is based takes up the original vocation of
the industrial area, and with it the territorial myth
that was promoted more than two centuries earlier by
Count Giuseppe Volpi di Misurata. Founder in 1902
of SADE, the Societa Adriatica di Elettricita (Adriatic
Electricity Company), Volpi foresaw the sea crossed
by oil tankers and the mountains where the great hy-
droelectric basins of the Dolomites were located con-
nected to the industrial port of Marghera. Today, due
to the intermittent availability of water caused by cli-
mate change, the massive production of microalgae has
become essential to power the electrolysis plants from
which hydrogen is extracted. While the tram slows
down, the grandfather shows Alvise the columns of
photobioreactors saturated with emerald-green algae,
the ones his mother studies to find the essences most
efficient at absorbing CO2 and then transforming it
into biogas through very complicated anaerobic diges-
tion devices. When the tram reaches the HUB located
on the embankment that separates the lake of Venice
from the southern lagoon, the view opens clearly on
the immense pools of water cut by the spring sunlight.

‘Alvise look I
“What grandpa?’
‘“Venice!’
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Defining Venice]

Where is Venice

Affirming —or wondering— where Venice is may seem banal, or
even provocative. Yet, the question is the subject of the interest
and studies of specialists and public figures who have talked at
length about the definition of where Venice is —and consequently
what Venice is— writing stories, discussing policies, and producing
visions for the future.

Recently a group of scholars led by Paolo Costa published a re-
port in which four Venices are recognized: historic Venice, lagoon
Venice, everyday Venice, metropolitan civitas Venice. The study
—still in progress— concerns in particular this last metropolitan
dimension, the ‘daily urban system’ (Fondazione di Venezia 2019,
p- 18) which would include the functional urban areas of Venice,
Padua, and Treviso. A vision for the future of a metropolitan civ-
itas Venice as a response to tourist monoculture, which becomes
a reference area for services and transport —thanks to the pres-
ence of the port, the airport and the interport— of the quadri-
lateral made up of the cities of Milan, Bologna, Ljubljana, and
Munich. While this intellectual and planning effort is based on
the recent debate on Italian metropolitan areas and the definition
of the European MEGA (Metropolitan European Growth Areas),
the conceptual and spatial complexity of the Venetian case gives
rise —according to the same members of the research group”- to
a series of problems, theoretical and operational, not yet resolved,
or solvable.

The operation of recognizing multiple Venices, both in spatial
and temporal terms, given the coexistence in the collective imagi-
nation of synchronic and diachronic Venices, is typical of various
disciplines. It is found, as we have seen, in the context of strate-
gic studies on a territorial and continental level, and it is equally
recurrent in the historiographical field. The historian Gherardo
Ortalli, in the essay Storia e miti per una Venezia dalle molte origini
(History and myths for a Venice with many origins), lists at least three
different Venices, partly coexisting with each other, which have
followed one another and overlapped over the centuries: the orig-
inal Venice as a large mainland area included in the Roman Ordi-
nator system, the coastal-lagoon Venice from Grado to Cavarzere
which later constituted the Dogado, and the urban Venice that de-
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veloped around the nucleus of Rivoalto (Ortalli 2003, pp. 86-87).
If Ortalli’s reflections concern a remote temporal dimension with
uncertain outlines given the strong influence of mythologies art-
fully constructed by the Serenissima in relation to its origins, the
research coordinated by Guido Zucconti, collected in the volume
La grande Venezia. Una metropoli incompiuta tra Otto e Novecento (The
Great Venice. An incomplete metropolis between the 19th and 20th centu-
ries) tells of the actempt made by the entreprencurial and political
class that led the city between the 19th and 20th centuries to make
Venice the heart of a great metropolis, spread over a vast territory
that included leisure —the Lido— and industrial ~Porto Marghera—
poles, with the latter undertaking requiring an administrative re-
organization that extended the boundaries of the Municipality of
Venice to the mainland.

Zucconi points out that the lagoon does not allow ‘natural expan-
sion processes’ but only ‘topographically discontinuous forms of
expansion’ (2002, p. 12), the same discontinuity that today repre-
sents an important conceptual and operational obstacle for the
research group directed by Costa. This geographical condition
meant that at the end of the 19th century a neo-insular tenden-
cy of development spread, often experienced as a constraint. “The
lagoon holds us back’ stated the Mayor of Serego Alighieri. A
neo-insular trend which was largely opposed by the driving force
given by the development of Porto Marghera. A thrust that seems
to run out in the mid-Sixties of the 20th century and crystallizes
in ‘a complex system of physically separate but functionally linked
nuclei as parts of a single metropolitan entity’ (Zucconi 2002, p.
12). A system in which the historic centre is spatially straddling
the leisure centre, from the Gardens of Sant’Elena to the Lido, and
that of work on the mainland. Key moments in the establishment
of this system are on the one hand the new administrative perim-
eter in 1926, and on the other, the construction of the automobile
bridge, parallel to the railway bridge of the mid-19th century and
designed by engineer Eugenio Miozzi in 1933.

Suspended modernization

Costa’s study for a Venice that in the future detaches itself more
and more from its lagoon, expanding to coincide with an extend-
ed dimension from Padua to Treviso again, brings us back to the
theme of metropolisation and modernization of the lagoon city.
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Costa’s image is not new, already in the 1970s Progetto 8o (Project
80) identified in the area between Padua, Venice, and Treviso a
‘reticular urban structure’ to be strengthened in the internal co-
hesion and complementarity of the individual settlements (Ren-
zoni 2012). In the 1990s, studies on the Veneto ‘citta diffusa’ (diffuse
city) highlight the characteristics of a metropolitan system char-
acterized by settlement dispersion that extends into the quadri-
lateral between Padua, Venice, Treviso and Castelfranco Veneto
(Indovina 1990). More recently, the acrostic of PaTreVe has been
proposed to indicate a metropolitan system of about 2.7 million
inhabitants between the three cities. In this metropolitan dimen-
sion, however, the island of Venice always struggles to assume a
strategic location, also due to its condition of delivery terminal
within a system of relations and flows, that on the mainland is
instead widely consolidated and of a reticular nature. Throughout
history, however, there has been no lack of alternative images that
try to reposition the historical island within a wider system of
metropolitan relations.

Eugenio Miozzi was a key player in the process of modernizing
the island of Venice in the 20th century, shaping strategic infra-
structures for the city, and imagining unconventional solutions
to its growing environmental problems. In addition to the design
and construction supervision of the automobile bridge —Ponte
Litcorio, today Ponte della Liberta, parallel to the railway bridge
built in the mid-19th century by the Austrians— which crosses the
lagoon, shortly afterwards he completed the Ponte degli Scalzi,
the pedestrian bridge that crosses the Grand Canal in front of the
train station.

An unrealized project by Miozzi himself —a road of national inter-
est along the coast of the Adriatic Sea, passing through Chioggia,
Pellestrina, Lido and Cavallino- could have radically changed the
destiny of Venice. First conceived in the 1930s (Miozzi 1934) and
then continuously refined over the decades until the 1950, the
engineer was firmly convinced that this road would guarantee the
city a future of metropolitan interest, adding a key element to
the maritime and rail terminals. Miozzi attributed to this road
connection a catalytic value in order to definitively activate the
‘chemical reaction’ which would translate into an effectively met-
ropolitan dimension of the city.”* This road would have balanced
the expansion on the mainland towards Mestre and transformed
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Eugenio Miozzi, Study for the road of national interest between Ravenna and Venice designcd in
the 1930s

Detail of the possib]e l;lgoon route. Universita luav di Venezia, Archivio 1’1‘0gettiﬁ Fondo Eugenio
Miozzi, pro/o23.
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the lagoon and the city at its centre from an infrastructural cul
de sac into a vibrant hub for a vast region that strecched from
Trieste to the Polesine marshes recently reclaimed by the Fascist
regime. Only at the beginning of the 1950s, after the dramatic
period following the fall of Mussolini and the establishment of
the Italian Republic in 1946, Miozzi was able to reflect again on
his proposal for a new road that would redesign the metropol-
itan area of Venice. A first variant conceived in 1952 (Miozzi,
Croff, and Miozzi 1952) abandoned the idea of a coastal road and
provided only for the connection of Tessera on the mainland
with Murano through a path on floating docks parallel to the
Ponte della Liberta. From Murano the road would have contin-
ued towards Sant’Erasmo, with a branch to reach the island of
Vignole, and the Cavallino peninsula.

Eugenio Miozzi, alternative route pmpmcd in 1952
Universita luav di Venezia, Archivio Progetti, Fondo Eugenio Miozzi, pro/o23
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Eugenio Miozzi, Study for the Lido-Ponte Lit-
torio section for the first version of the road
of national interest designed by Miozzi in the
19308

Universita Iuav di Venezia, Archivio Progetti,
Fondo Eugenio Miozzi, profo23.
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Eugenio Miozzi, sectional detail of briccole mzl.\king the air recirculation intakes and the evacuation of exhaust fumes
from the underwater tunnels (1953)

Universita [uav di Venezia, Archivio Progetti, Fondo Eugenio Miozzi, pro/o23.

Subsequent changes to the project —such as the one presented in
1953 (Miozzi, Croff, and Miozzi 1953) and entitled Progetto di massi-
ma per la metropolitana sublagunare (Preliminary project for the sub-la-
goon subway), where subway stood for therro submarine highway—
envisaged replacing most of the route on pontoons with a route
in an underwater tunnel, returning to the idea of a ring around
the city. Although founded on a profound historical knowledge,
Miozzi’s vision for the future of Venice was clearly modernist, the
result of a precise idea of progress in which industrialization on
the one hand and motorization on the other played a central role.
It goes without saying that if the ambitious visions sketched by
Miozzi had been completed, we would now find ourselves facing
a radically different Venetian metropolitan area and lagoon land-
scape, where alternative life models and ‘slow’ tourism that can
be experienced from the northern lagoon —from the Certosa to
Sant’Erasmo islands— to Pellestrina would probably have disap-
peared completely.
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Borders and floods

In 1966, a few years after Miozzi’s proposals that resurfaced also in
the Piano Regolatore Generale (General Zoning Plan) of the Munic-
ipality of Venice produced by Miozzi himself with Mario Baldin
in 1959, the first catastrophic aqua granda (great flood) occurred,
followed only, in intensity and duration, by the more recent event
in 2019. Seven years later, in 1973, the first of the Special Laws
for Venice —followed by those of 1984 and 1992~ established that
the city was of pre-eminent national interest and conferred deci-
sion-making primacy on the state authority in issues such as en-
vironmental protection, regulation of watercourses, protection of
hydraulic and hydrogeological balance, reduction and regulation
of tide levels, coastal defence works and protection from pollu-
tion. This orientation showed a significant break with respect to
a centuries-old tradition that saw the highest authority on the
matter in the local Magistrato alle Acque (Magistrate to the Wa-
ters). In the heated debate that anticipated and then followed the
promulgation of the 1973 Special Law, the figure of the historian
—and for a short time Councillor for Urban Planning of the City
of Venice— Wladimiro Dorigo emerged. In the essay ‘A favore’ di
Venezia? (‘In favour’ of Venice?), subtitled Saggio di analisi tecnica e
giuridica sulla proposta interministeriale del disegno di legge per Venezia
(Technical and legal analysis essay on the inter-ministerial pro-
posal of the Venice bill), Dorigo strongly questioned the appro-
priateness of the choice of territorial areas included in the district
plan developed in the context of the law on the protection of the
city of Venice and its lagoon following the flood of 1966, raising
doubts about the ‘poor technical-scientific reliability of the cho-
sen delimitation and therefore lack of clarity about the objectives’
(Dorigo 1971, p. 19).

Reporting both examples of municipal territories such as those of
Jesolo and Quarto d’Altino largely unrelated to the presence and
management of the lagoon and criticisms from prominent lead-
ers of the Veneto Region, who recognized that a merely binding
logic, not linked to a planning rationality, was at the basis of the
delimitation made, Dorigo peremptorily stated that ‘the territory
identified by the law therefore constitutes |[...] a scientifically un-
reliable and operationally irrational aggregate’ (Ibid, p. 20). Dori-
go therefore complained of too wide a perimeter of the territorial
arcas included in the district plan for the protection of the city
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of Venice and its lagoon, which met administrative criteria —the
municipal boundaries— and not morphological and environmen-
tal ones, such as the effective extension of the lagoon and of the
areas contiguous to it.

Starting from the end of the 20th century, also thanks to de-
bates such as the one triggered by the Venice flood of 1966, the
awareness of the need to control and possibly reverse climate
change and its consequences has grown exponentially, as well as
the need to think and act in terms of complex ecosystems rather
than through single-disciplinary approaches. In this framework,
as already mentioned, Venice has been recognized as a planetary
metaphor that embodies the prospects for our planet (Bevilacqua
2009). A city —and a region in general, from the Adriatic Sea to
the Alps (Fabian and Vigano 2010; Fabian, Secchi, and Vigano
2016)— at the forefront of the process of adapting our mentality
and lifestyle, and subsequently territories, in face of the global
challenge of climate change.

Beyond continuity

The examples and reflections reported above, from the Middle
Ages to the present day, identify from time to time an area of dif-
ferent extension in relation to where and what Venice is, almost
always going beyond the clearly defined boundaries of the historic
centre and also the mutable ones of the lagoon itself. Despite their
diversity, however, they are always united by a concept, that of
territorial continuity and contiguity, even if made problematic by
the presence of the lagoon waters.

This concept, which seems unavoidable for thinkers, historians,
and designers of the 20th and 21st centuries, was actually over-
come both from a conceptual and operational point of view by
the Serenissima. With an administrative act of the Republic of
Venice dated 1 April 1406, the city of Cologna Veneta, in the cen-
tre of a thriving agricultural area south-cast of Verona, was spun
off from the recently conquered Veronese district and established
as an autonomous podesteria, ruled by a podesta. Not only that, Co-
logna Veneta was then united with the Dogado™ to put an end to
the claims of the Veronese and Vicentines who had aims on the
town: ‘Retinuimus super iurisdictione nostra civitatis Venetiar-
um pro non displicendo communitati Verone nec communitati
Vicentie, quarum utraque petebat ipsam’, were the exact words
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reported by the official document (Chiappa 2005, pp. 10-11). In
1408 the Venetian Senate confirmed to the podesta Maffeo Dona
how the territory of Cologna Veneta had become part of the
sestiere (district) of Dorsoduro —in contravention of any prin-
ciple of territorial continuity— and that civil and criminal jus-
tice was administered for the citizens of Cologna as for those of
the city of Venice: ‘secundum ordines, et consuetudines civitatis
venetianum regere, et gubernare, et propterea ius, et iustitiam’
(Chiappa 2005, pp. 26-27).

This act once again demonstrates the extraordinary pragmatism
and resoluteness of the Venetian ruling class in its heyday. Colo-
gna Veneta was not simply under Venetian control, like many col-
onies of the Stato da Mar (Maritime territories under the Venetian
rule) scattered around the Mediterranean, from the Dalmatian
coast to the Aegean islands. It was to all legal and juridical effects
part of the Dogado, of the Dorsoduro district. A part of Venice
without islands and canals, far from the lagoon. A part of Venice
in fact in the middle of the fields, over a century before Alvise
Cornaro’s theses.

The same act resonates today in relation to widespread themes
that become extreme in Venice, such as the tension towards ho-
mogeneity for ever larger administrative entities or the man-
agement of transport of a discontinuous settlement system (De
Marchi, Tuorio, and Pace 2022, p. 37). Thus, alternative models to
the monocentric city re-emerge, alternative to the idea of a mod-
ern city that makes the relations between its parts homogeneous.
Alternative models —such as Colin Rowe’s and Fred Koetter’s col-
lage city, Oswald Matthias Ungers’ archipelago city or Willem Jan
Neutelings’ patchwork metropolis— which take on new meaning
even in the face of recent events such as the pandemic that have
opened up new perspectives on crucial issues such as the relation-
ship between residential spaces and workplaces, mobility, and
permanence. In this sense, Venice, its lagoon, and metropolitan
arca again represent a fundamental place for experimentation and
innovation.
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Elements / Key concepts

Venice, Venices




There are many Venices. There is a Venice that coin-
cides with the historic city and the islanders, a Venice
extended to the islands and the entire lagoon, a polit-
ical Venice coinciding with its administrative limits, a
metropolitan Venice from Padua to Treviso, a Venice
diffused in the central Veneto Region, a Venice that
extends to the territory of the entire drainage basin of
the lagoon. They are all legitimate Venices, conveyed
by multiple and different visions, histories and inter-
ests, whose rationalities are not always consistent with
cach other and at times appear to be driven by con-
flicting interests.
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Venices

The first Venice coincides with the historical
island that often overlaps and only apparently
coincides with the icon of the city that is con-
veyed, dreamed about, and reproduced all over
the world. However, inside the island there is
also the Venice of the Venetians, the natives
by blood or by choice, the few resistant citi-
zens who, despite the difficulties linked to the
increase in costs and environmental fragility,
have decided to stay and live on the historic
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island. Then there is a Venice extended to the
lagoon and other islands, an internal Venice in
which the pressure of mass tourism suddenly
becomes less intense, but relations with water,
fishing and the rhythms dictated by the tides
sharpen considerably. There is a Venice extend-
ed to its administrative borders and therefore
to relations with Mestre, Porto Marghera,
the port, and the industrial area. Then there
is metropolitan Venice, defined by the daily



A. Venices

Opposite page: historic Venice (in white), the traffic
flows that define mctmpulitzm Venice (in go]d)‘ the
hydrographic network that defines the water basin of the
];lgmm (in black).

B. Venice and its lzlg(mn
The historic island of Venice (in white) and the

conterminazione /ngumm’ (in gold).

(@ Mctropolit:m Venice
Traffic flows between Padua, Venice, and Treviso (in gnld)

and the mobilit}' network (in white).

D. The mcrropo]is of the dr:linzlgc basin

Rivers and drzlin:lgc basin network (in white).

flows of millions of citizens who move in an
area extending from Padua to Treviso for work,
study or leisure. A Venice defined by a terri-
torial hierarchy that is strongly anchored to
the main mobility infrastructures, such as the
motorway and the Padua-Venice railway, the
Mestre road link. There is the “diffuse city” that
goes from Venice to Treviso and Castelfranco
Veneto to define the quadrilateral of the Vene-
to central area. A Venice where homes, small

historic centres, agricultural fields, and indus-
trial warchouses overlap within an expanded
and isotropic urban fabric. Finally, there is a
Venice related to the hydraulic rationality of
the lagoon which finds its conceptual reference
territory in the hydrographic network of the
drainage basin that extends up to the foothills.
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What-If

An accessible
metropolis?




In the perspective of a metropolis extending from
Padua to Venice and Treviso and a future scenario
without the use of fossil fuels, it is necessary to devise
an efficient public transport system that can be inde-
pendent of the private car.

Venice, a historic city, has always been a city without
cars and whose public space is entirely pedestrianized.
Also due to this exceptional condition, today 49% of
citizens commuting to and from Venice use the train.
What would happen if we assumed the urban space
and the modal distribution data of commuters relat-
ing to the island of Venice as benchmarks for model-
ling a metropolis in the lagoon? What and how much
urban space should we pedestrianize? How many new
passengers could we reach? With what consequences
for the design of equipment and public spaces, infra-
structures, and railway spaces?
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An accessible metropolis between Padua and Venice

e E E e E E m m e ———————— -
] 1

I Inhabitants and commuters Modal split of commuting I

1 1

1 o . 1

| w 17.497 total commuters w 2.927 train passengers 1

1 I O/
: Vimern Silmein . Venezia $.Lucia mum— S - ._:9 49 O eeeeennns
1 Venezia Mestre | Venezia Mestre ] 65% 13% 22% ] .

I Mira Mirano mi Mira Mirano 77% 7% 6% 1 :

1 1

' Dolo pn Dolo U] 79% 7% 14% I

1 Vigonza Pianiga | Vigonza Pianiga n 78% 12% 10% ]

I Ponte di Brenta n Ponte di Brenta m 86% 1% 2% 1

1 1

I Padova | Padova C | 78% 7% 15% 1

1 o 20 40 60.000 o 1 2 3 4 5  6.000 1

: Inhabitants auto existing situation :

I B commuters m bus 1

1 W train ]
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= 2km = 10 min = very high accessibility

49% are commuters residing on the island
g

S P . Venice Santa Lu
of Venice who choose the train for their 5 :

daily extra-urban journeys.

What would happen if we rethought the

urban space between Padua and Mestre,

and of Venice as a model?

taking the is

PD-VE Waterway

3 km isometric
4 km isometric

<--e=- bus and cycle path

-
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