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The main reason for building a city in a 
tidal lagoon of the northern Adriatic sea, 
was looking for refuge under the pressure 
of repeated invasions of the V-VI century. 
Around the 810 AD the Head of these 
small settlements (the Doge) moved from 
Malamocco to Rialto (Venice)

Problems were turned into opportunities 
and in the XIV century Venice was already 
one of the richest cities of Europe and the 
Serenissima Repubblica a great power of 
the Mediterranean. 

The History



In the XIV century, the 
lagoon of Venice was
different from today:

•large rivers flowing into the 
lagoon

•5 - 8 unstable inlets
•large extension of marshes
•tendency of tidal flats to
become silted

risk of infilling of the lagoon
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From the XIV to the XVIII 
century great care was 
taken by the Serenissima
Repubblica to defend its 
lagoon “against sea, rivers 
and man”



Adriatic 
Sea

Chioggia 
inlet

Malamocco
inlet

Lido 
inlet

Porto 
Marghera

Venezia

Mestre

4 km

Location: 45°10’ N 12°40’ E, 
Length: ab. 51km. Width: ab. 
12km. Perimeter: 157km.

Total surface: 540km2, of which 
8% land above sea level 
(littorals, reclaimed areas, 
islands, embankments) and 
92% “water system”: channels 
(11,9%), shallows, mud flats 
and salt marshes (80,1%).

Channels and open waters
(depth >150cm): 66km2.

Shallows (depth between 150 e 
40 cm): 243km2.

Mud flats (inertial areas 
between –0.40 and +0.24 on 
the m.s.l.): 98km2.

Salt marshes (areas higher than 
+0.24m, but flooded by high 
tide): 11km2.

Embanked fish farms: 92km2.

Islands: 29km2.



The city of Venice and its lagoonThe city of Venice and its lagoon



Venice: a dense and fragile city

– The “acqua alta”

– Fire hazard

– Mass tourism

– Environmental weakness
and cultural heritage to
preserve



4th November
1966



The shock and the struggle

• Large emotion world wide after the 
1966, when the risk of the physical 
lost of Venice was run

• In addition to the extreme events, 
the increased number of flooding is 
blocking the city economy and 
expelling the inhabitants, making 
impossible the residential use of 
the houses’ first floor



Scirocco Scirocco 

(SW)(SW)

Bora (ENE)Bora (ENE)

A difference in atmospheric pressure 
of 1 hPA between the two 
extremities of the Adriatic sea 
produces a difference in the level of  
marine surface of approx.  1 cm

Main causes:
Meteo marine 
conditions



mean sea level in Venice
1872-2009 : + 28 cm

annual number of 
high water events (≥ 110 cm)
1872-2009

decadal number of 
high water events (≥ 110 cm)
1872-2009

During the XX century the 
frequency of  high water events
Increased about 13 times.
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Larger city areas subjected to flooding

Effect of relative mean sea level rise



1° Dec 2008

156 cm = 100% of the city flooded



“Adaptation”

“Non-structural 
measures”

A) passive

B) active



Defence’s weakness remediation



Italy’s Special Law for
Venice (1973)

• Venice:  Italy’s national interest

• To reach hydraulic equilibrium

• To preserve environment from pollution

• To reinforce socio-economic vitality

• To safeguard the architectural patrimony

• Different levels of administration involved (State, Region, 
Municipality)







The Oceanographic Platform “Acqua Alta”
(ISMAR-CNR)
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Data from satellite





ACUSTIC
alarm

First alert

110 cm

120 cm

130 cm

140 cm

�

A net of 23 sirens, placed on
the principal Venice islands,
alarms the population 3 or 4 
hours before a predicted tide 
of 110 cm or higher

First alert

110 cm

120 cm

130 cm

140 cm



Raising pavements

before after



Target: an extensive survey of Venice ’s pavement 
with 1 cm precision

IntegrationIntegration ofof differentdifferent tecniquestecniques, , includingincluding 3D laser 3D laser 

scanningscanning

Rilievo GPS Rilievo topografico

Livellazione
Rilievo 3D 
con laser scanner

San Marco

Ricevitore GPS Stazione totale

Livello digitale
Laser scanner





Flooding maps. Precision 1 cm



Sea walls and
beach 

nourishment

Pellestrina

A new beach 9 km - 5,000,000 m3 of 
sand. 

18 containment groynes, connected by 
a submerged breakwater parallel to 
the coast, 300 m from the shore along 

the full lenght of coastline.

before

after



Tidal barriers

• The only way to 
avoid sea-
flooding is to 
close the inlets

• The adopted 
solution “saves”
the lagoon and 
the port



MOSE
Mobile flood barriers

Film38.mov



The  Civil Protection adopted in 
2002 the Municipal Emergency Plan. 
The Plan reppresents the main
instrument to manage the 
emergencies according to the 
prevention principle. 

The Plan has three main objectives:

• to organize the emergency
procedures
• to implement monitoring activities
• to define the activities of
assistance to the population

Municipal Emergency Plan



FIRE RISK



high

medium-high

medium-low

low

RISK

Fire Risk Map 1998
8 factors has been
determined:
1. Fire probability
2. Fire level
3. Number of 

people on the 
buildings

4. Buildings’
height

5. Distance 
between 
buildings and 
their 
dimension

6. Accessibility
7. Buildings’ fire 

resistance and 
reaction 

8. Buildings’
economic
value



hydrant 

medium-high

medium-low

low

Fire Risk Map 2006

RISK

The hydrants’
position ameliorates 
the accessibility to 
the fire place and 
diminishes the 
intervention time. 

The “high risk” has 
been eliminated in 
the city centre. 
Most of the areas 
have shifted from 
“high risk” to 
“medium-low risk”
and, in some cases, 
to “low risk”.
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Venice as paradigmatic case

Nature, landscape and cultural heritage conservation

“Pure” pressures, interrelated

Port
Industry
Transport

target

affected by the status of the target

Tourism

Fishery

pressures

social dimension (“city status” for Venice)
constraint

Global 
changes



Venice as a laboratory

KULTURISK - Knowledge-based approach to 
develop a cULTUre of Risk prevention
The KULTURisk project aims at developing a culture of risk prevention 
by means of a comprehensive demonstration of the benefits of 
prevention measures. In order to demonstrate the advantages of 
prevention options, an original methodology will be developed, 
applied and validated using specific European case studies, including
transboundary areas. 

(COM(2009) 82 final, A Community approach on the prevention of natural and 
man-made disasters)



Scientific research in Venice requires a strong coordination effort

CORILA - Consortium for Coordination
of Research Activities concerning

the Venice Lagoon System

overseen by the Ministry of Research of Italy, is composed by the public 
research entities more involved in lagoon studies

University of
Padua

University Ca’
Foscari

NATIONAL RESEARCH
COUNCIL 

IUAV NATIONAL INSTITUTE OF 
OCEANOGRAPHY 

AND EXPERIMENTAL GEOPHYSICS
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