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The crisis of Padua territory water system from its

origins to the nineteenth century

Pietro CASETTA

The birth of Padua as a water city

History of Padua is closely related to its waters, rivers, lagoons and distresses
caused by the major floods that the city and its region have had to suffer.

There is a long history of crises also thanks to Padua’s long history itself.
Legend says that the city was founded in be 1118 (other sources mention the
dates of bc 1182 or 1183)" thanks to the presence of water. To celebrate this
relationship, during the Venetian period in the sixteenth century, the foundation
date has been engraved on the river’s bank, at the base of Porta Portello, the
most important Padua gate.

Archaeological discoveries confirm the presence of human settlements
only two centuries later, between eighth and fourth century be.

In the be 302, Paduans fought a hard war against Cleonymus, a Greek
General that came from Sparta across the Adriatic Sea.? Paduans won the war
because of their knowledge of the peculiar waters of this region, which has no
clear boundaries between lagoon and sea, as well as their expertise on building
boats designed for such an environment. These boats are still built for the
pleasure of sailing within some Paduan clubs, and their shape has spread to

other nearby regions. [Fig.1]

War against Cleonymus was one of the few occasions in Padua history
where the water has helped the inhabitants to face a warring crisis.
Since then, water itself has represented a recurrent crisis element. The

great flood of AD 589 — also called Rorta della Cucca — was the first natural
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Fig.1

disaster on Paduan territory described by historians. The effects were compa-
rable to a tsunami: farms, roads, and most of the other manmade constructions
were destroyed all over Padua territory and nearby regions. Nearly all the
cultivated fields became swamps. Moreover, the rivers changed their courses.
In many places Bacchiglione River moved into the bed created by Brenta River.
Brenta also created the great meander we can see in the historic center of Padua,
although it is now a branch ofBacchiglione. [Fig.2]

Other more recent studies asserted that Brenta has produced this large
meander in a period between two to six millennia be and during the second
millennium the Bacchiglione replaced it. The bridges would be so long because
they were probably built on the path left by the Brenta.?

An evidence of this event can still be observed today through the roman

bridges saved and restored after the destructions perpetrated by the Longobards
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Amissi del Piovego, Traditional Veneto rowing boats, called “Mascareta” on the Bacchiglione River, 2012.
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and the flood.
Since the flow rate of Bacchiglione is lower than the Brenta, these
bridges are longer, compared to the actual width of the river. For example,

nowadays the river runs below three arches, although the bridge has five. [Fig.3]

Venice and Padua:
the struggle for Veneto supremacy and the war for water

Rotta della Cucca disaster was possible due to inhabitants lack of rivers manage-
ment: there were no embankments nor other artificial defenses. The first measure
applied in Veneto to manage the water system is perhaps the Venetian Act of 811.4
On this occasion, three advisors were appointed and commissioned to strengthen the
Venice Lagoon system and improve the condition of Venice itself. This act did not
concern only Venice and its Lagoon but, indirectly, all the nearby territories that, in
the following centuries, would be called Mainland Domains or shortly Mainland®

In fact, as we will see, Venetians did not know, and therefore did
not consider that, in order to save Venice from the floods, they condemned
the Mainland to the same destiny. In 811, Venetians were not aware of these
circumstances, and also they did not care, since those territories did not belong
to Venice. In the following centuries, when those territories were acquired
by Venice, Venetians continued not to improve Mainland, instead focusing
mainly on the Lagoon system. It is possible to state that the Venetian Act began
Venice’s political intervention on the Mainland water system, a policy that was
never abandoned, not even when the Venetians conquered the whole territory
and lasted until the empire disappeared at the end of eighteenth century.

Since the Venetian Act, the fate of Padua’s water system has been closely
related to the management of Venice’s waters. It’s also important to underline
that between the ninth to the fourteenth century there weren’t enough technical
competences to understand the link existing between Lagoon, Mainland and
open sea environments. For this reason, Venetians realized many dreadful works
that damaged both Mainland and Lagoon environments. One example is the
realization of the Argine di Intestadura during the fourteenth century. This em-

bankment, built along the border of Lagoon, was not parallel to the rivers but
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perpendicular to it, as to create a wall between Venice and the Lagoon mouths.
The aim was to divert the rivers flow, slipping it along this wall, to finally lead
it in the lagoon to a place far away from Venice. The result was a disaster. The
silting of Lagoon continued, and manifested other problems for cargo traffic and
for Mainland drainage, while the problems caused by the canals dug by other
Veneto inhabitants between the twelfth and fourteenth centuries continued on.

The challenge between Venetians and Paduans (and all other Mainland
people) continued until Venice conquered Padua and its territory, in 1405. Although
many historians write that Venice had a good relationship with the conquered ter-
ritories, this statement is not totally true. Venetians had a good relationship mainly
with their sea territories, conquered before the occupation of the Mainland. This last
territory has always been considered a potential danger rather that an ally.

This terrible relationship is clear when we examine the water system
management under Venice rule.

As stated before, main fear of Paduans has always been the flooding.
The floods were mainly due to the slope of the rivers, which was (and still is) too
small. A small slope is such an obstacle to the water flow that it causes floods.
The Paduan solution was to shorten the rivers, in order to increase the slope.
In order to shorten the rivers it would have been necessary to bring the outlets
of the rivers near Padua, i.e. in the Lagoon. On the other hand, Venetians did
not want the outlets to be nearby, since the rivers carried a lot of mud silting
the Lagoon. The issue of Lagoon silting was essential, since the silt hindered
the navigation and Venice was an empire solely based on that, while Mainland

economy was primarily based on agriculture.7

Venice and Padua water contest:
from the battlefields to the scientific theories

The fifteenth century is significant to understand the relationship between

Venice and Padua to the present day because of two occurrences: the conquest

of Padua by Venice, and some substantial advancement in hydraulic science.
Although it was too early to talk of; hydraulic science as for its modern

definition, the link between floods in the Mainland and silting in the Lagoon




was finally understood, and the issue became a political problem soon after
Padua conquest.

One of the most important hydraulic experts of that century, Giovanni
Giocondo da Verona — also named Fra’ Giocondo — criticized the works begun
under the political pressure of Venice interests, represented by the noble Marco
Cornaro. Cornaro decided to bring the outlets of all the rivers out of the
Lagoon, i.e. in the sea, to save Venice from silting. Fra’ Giocondo demonstrated,
on a scientific basis, that bringing the Brenta out of the lagoon was a mistake
because of the issue related to the slopes.

Fra’ Giocondo’s group lost the struggle for the future development of
Veneto water system. It was the first victory of politics against science, a victory of
Venice with no discussion about the consequences of this decision on the Mainland.®

This occurrence brought a strong disagreement between Padua and
Venice and, in the foﬂowing century, gave birth to two parties with two leaders:
one for Venice’s side, led by the hydraulic planner Cristoforo Sabbadino, and
one for Mainland’s one, Alvise Cornaro.’

Sabbadino was a great hydraulic expert, aware of the link existing
between Mainland and Lagoon, but he chose the reasons of Venice, i.e. the run
out of the Lagoon of both Brenta and Bacchiglione.m Cornaro, as we would
say today, was a dissident of Venice. He chose to live in Padua, in a house
designed for him by one of the most important architect of Veneto, Giovan
Maria Falconetto."

Close to the house he built a theatre, the first open air theatre of Europe
in the modern era. This complex, named Loggia ¢ Odeo Cornaro, was the stage for
the comedies of the famous author Ruzzante,”? and hostel for the major artists of
Veneto’s Renaissance. Cornaro was a dissident, but also an intellectual, patron, and
landowner. He chose Padua side because he perceived that the future of Venice have
been in the Mainland rather than on the sea; agriculture rather than commerce.”®

Foscari family followed Alvise Cornaro example and, in the sixteenth
century, hired Andrea Palladio to design Villa La Malcontenta. This Villa is
about 25 kilometers far from Padua. It is not surrounded by any wall in order

to be adjacent to the surrounding fields; it is higher than it is wide, to see the
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meadows from an elevated position; finally it is very small, to leave more space
as possible to the fields.

More than the villa, fields are the main design element of the complex
since, to obtain the cultivated area, a large work of drainage was necessary
to transform the swampy grounds and protect them from floods. Villa La

Malcontenta represents a correct response to a water problem: use of drainage.

Alvise Cornaro well represents the small group of Venetians that have
always been very careful of their territory, along with Foscari family.

Therefore, although Venetian domination also had positive aspects in
terms of reducing the environmental impacts, Padua’s existence could not be
threatened since its rivers could not completely be abandoned. Venice was an
island, without food, wood, stones or other construction materials. For this
reason a little branch of Brenta was left to arrive into the Lagoon. It is now
called Naviglio-Brenta canal and it flows out just in front of Venice. Venetians
used this river to connect Venice to Padua, recognizing that the latter had an
important role, being at the economic center of many important resources
for Venice: the Euganei Hills, the Berici Hills, and many cultivated areas.
Moreover, many Venetians finally decided to build farms on the Mainland and,
since they were accustomed to sail, they wanted to reach their farms by boat just
along the little branch of Naviglio-Brenta. So, along its shores, many Venetian
farms were built. In the following centuries these farms were transformed into
country houses, and then into holiday villas as we can see today.

Therefore, to save their environment from silting, Venetians modified
the Brenta more and more until its complete abandonment of the Lagoon. By
the end of the erighteenth century, all the rivers surrounded the lagoon, except
for Very Small watercourses and the Brenta Canal that later became knOWn as

Riviera del Brenta.

New technologies and final decay of Serenissima water system

The fragile equilibrium of Veneto water system encountered a new issue from




a cultural modification. Most of the Venetian families that firstly demonstrated
their interest in agriculture, in the following centuries slowly left the cultivated
fields to decay, transforming, as stated before, their country houses into holiday
villas. This process reached its peak in the eighteenth century, and is well
represented by Villa Pisani, about 15 kilometers east of Padua. Villa Pisani
is the biggest and most beautiful Villa of the Riviera del Brenta, and likely of
all Venetian villas. Nevertheless its beauty is only appearance: Villa Pisani was
designed as an amusement park, a place dedicated to enjoy life without any will
to improve the territory. However, during the eighteenth century the rising
Mainland aristocracy started to ask Venice to solve the frequent water crises.™
Moreover, a strong advance in hydraulic science technology throughout Europe
came in help of Veneto’s decayed water system.”

A first result of technology improvement in Veneto was an important
hydraulic structures system, realized in Limena, in the near northwest of Padua.
Those water control buildings, named Colmelloni, were among the first con-
structions created in Europe to adjust the amount of water crossing through a
river and were realized where Brentella Canal begins. Brentella is a watercourse
dug for war reasons at the beginning of fourteenth century to link the waters of
Brenta with the ones of Bacchiglione, upstream of Padua. The Colmelloni be-
came necessary to create a device to adjust the water flow of Brentella, often out
of control.” Results of this engineering innovation were necessary for providing
cultivation sustainability also for the furthest fields, since Colmelloni improved
flow control of the two most important rivers in Padua territory. These structures
were rebuilt several times until 1649 when they crumbled down transforming the
fields into swamps and causing serious damages to Padua’s agriculture and creat-
ing chaos in the whole local water system. Venetians rebuilt them only in 1775,
improving the reconstruction with a greater program that interested the whole
territory. This plan, conceived by Giuseppe Antonio Rossi, was designed to carry
out hydraulic buildings also far from Limena, like the bridge at Dolo (about
thirty kilometers distance), and several tens of kilometers of embankments.”

The approach to environmental issues began to change and the experts

started to understand that, in order to solve the hydraulic concerns, it was
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necessary to consider either the whole territory or at least a great part of it. It
was too early to talk about a modern “system” but still a wider vision of the
problem, previously absent, began to be conceived.”

Anton Maria Lorgna and later Angelo Maria Artico were the most
important hydraulic experts of this period, though it can be stated that by the
end of eighteenth century every local technician proposed a project. However,
though there was an ongoing process of general improving of the Mainland ter-
ritory hydraulic condition, still Venice was reluctant to start a whole rethinking
of the entire water system. As a consequence of this indeterminacy, Padua’s
territory was devastated again. In 1776, one year before Lorgna’s project,
there were eleven broken levees on the stretch of Brenta close to Padua, five on
Brentella, and a lot of damages to the bed of Bacchiglione that resulted in the

flooding of the entire territory.w

Fossombroni-Paleocapa project:
attempts to find an established solution

The revolution, both scientific and political, arrived with the beginning of the
nineteenth century after the Republic of Venice finally fell in 1797. Follwing the
brief presence of Napoleon, the Austro-Hungarian Empire occupied Veneto and
Venice. Padua territory was so devastated that Austrian authorities were forced
to face the problem, opening a new approach to hydraulic issues through the
creation of a team of experts. Army general Camillo Vacani was chosen to gath-
er, compare and synthesize all the ten main hydraulic projects submitted to the
authorities;?® Grand Duchy of Tuscany minister Vittorio Fossombroni, known
in whole Europe as one of the main hydraulic science experts, was appointed to
draw up the restoration project of Veneto rivers; young Venice engineer Pietro
Paleocapa was appointed to assist Fossombroni.

The first one to publish his work was Vacani with a big report titled
“Della Laguna di Venezia e dei fiumi delle attigue provincie” (“On Venice
Lagoon and nearby districts rivers”). He divided the report in three chapters:
“Lagoon”, “Rivers” and “Sea”. The layout of the report was clear since a “Lagoon

problem” did not exist, as opposed to the “territory problem” which was in a




critical state. After reading Vacani’s Report, Fossombroni titled his project:
“Considerazioni sopra il sistema idraulico dei paesi veneti” (“Considerations
on Veneto lands hydraulic system”). The gap had been filled: the concept of
hydraulic system was born, and nobody was going to abandon it anymore.

Fossombroni grew too old to continue the task and Paleocapa replaced
him in conceiving and drawing the executive plan.

He proposed to reach the following targets:

* The organization of Brenta system;

* A redesign of Bacchiglione system;

* A coordination plan for rivers navigation, industries and road networks
within the new Brenta and Bacchiglione administration;

* A coordinated plan for the improvement of drainage channels.

This idea was to create an innovative project of hydraulic system that
could open the path to more modern and topical concepts. We can now study
the whole project, rediscovered twenty years ago and published ten years later,
named “Memoria idraulica sulla regolazione dei fiumi Brenta e Bacchiglione”
(“Hydraulic memory on the regulation of Brenta and Bacchiglione rivers”)
although known by the historians as “Fossombroni-Paleocapa Project”.21

With particular focus on Padua, the project aimed to the realization of

the following interventions:

+ Excavation of a canal in the south of Padua, connecting the Bacchiglione to
the Roncajette canal, in order to avoid flood waters to enter in Padua;

+ The shortening of the Brenta on the downstream of Padua, from Stra to its
outlet, digging another canal, to save the fields from the floods;

* The relocation of Brenta outlet into the Lagoon, although far from Venice.
As usual, the main problem that Paleocapa had to face was in the po-
litical arena since Austrian authorities didn’t want to realize the project due to

its high cost. Providentially Paleocapa knew how to deal with politicians, since

189

The crisis of Padua territory water system from its origins to the nineteenth century | Pietro CASETTA

he himself later became Minister of the King Vittorio Emanuele II of Ttaly. He
decided to achieve the project distributing the works and the expenses on a ten
years program. Moreover, he took advantage of the flood of 1839 to convince
Austrian viceroy Ranieri to begin the works.”

The excavation of the new canal, named Scaricatore (basically a
“Venting Canal”), was a good idea although its water-flow was too low; the
shortening of the Brenta, (named “Cunetta”) was another good idea, which
allowed to solve the problems caused by the floods on the fields; on the other
hand, the outlet of Brenta in Lagoon was a terrible error, since the amount of
mud that the river brought into the Lagoon was so abundant that, in a few years,
an out-and-out delta was formed. [Fig.4]

The choice to lead the Brenta into the Lagoon, decided by one of
the cleverest hydraulics engineer of his time (Paleocapa had solved the silting
problem in Suez Canal), has amazed the historians. In fact Paleocapa defended
this choice up to the end of his life, despite silting being noticeable. Requests for
a solution were considered, only fifty years later, when the outlet was brought
out of the Lagoon again, near Brondolo. However the Fossombroni-Paleocapa
plan still remains a great and important project since its hydraulic structures

never needed to be changed but just improved in the following years.

Conclusions

Padua water system saw many enhancement projects realized in the last one
hundred and an half years but still many new floods affect the area, demon-
strating once more the difficulties of maintaining the balance between human
environmental modifications and natural occurrences. The example of Veneto
east area is also paradigmatic of the enduring contrast between two artificial
landscape contexts such as the lagoon one, necessary to the life of Venice, and
the Brenta/Bacchiglione canal system, often source and threat to Padua richness
and safety. The lessons from the past teach us that an excessively radical debate on
such a delicate issue is inadequate without a complete understanding and respect

for the harmonious coexistence of development and natural territorial evolution.
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Pietro Marcon, Modifications of East Veneto waterways
between the fourteenth and nineteenth centuries, 1878.

Modified by Luigi D’Alpaos, 2010.
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