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`QCHAP 1 - On the lake of Venice

The Venice lagoon is a fragile environment whose surF
vival depends on a delicate hydrodynamic equilibrium 
between sea currents and river deposits, artificially 
=#-,%#-,&9(7:&'(%"&(.&,%?'-&83
Threatening this equilibrium today and in the future 
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sures: natural and human-induced subsidence, sea levF
el rise resulting from climate change, floods, erosion 
7@(8#,9<#,>8/(5#.>(7@(8&9-=&,%8/(%"&(9&&$&,-,6(7@(%"&(
bathymetry and the flattening of the lagoon-bed.
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�٥ Stratigraphȧ of the Venetian subsoil
The diagram above illustrates the stratigraphy of the 
Venetian subsoil. From a geological point of view, the 
subsoil of the lagoon 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 latter 
house the Venetian aquifer that was affected by the 
artesian exploitation carried out for the construction of 
the first industrial nucleus of Porto Marghera starting in 
the Thirties of the 20th century. After the war, exploitation 
also affected the sixth aquifer, leading not only to a 
lowering of the piezometric level but also to the lowering 
of the soil with an average value of 8 millimetres per year.

A٥ Subsidence, eustatism and high water
On the left page, the diagram shows the correlation 
between subsidence, eustatism, morphological 
'+*",@-+/*'&-"#-@#'%(#9*=--")#&"0+(*,(#&"#'%(#/(*"#,(*#
9(?(9#*".#%&=%#$*'(+#.8+&"=#'%(#34'%#0("'8+56
&'()*+,'-,./0/1,5&J478,5:0<0(0',&(=+)<')+,=+),>/,J)'0+;<'9+,+,>/,4<*+)*/,
7#K<+90/>+8,$BCLG,2J&E8,2+90)',J)+M<:<'9<,+,&+@9/>/;<'9<,E/)++,.+>,
2'#(9+,.<,A+9+;</8,$BCNG,5J&&8,,590+)@'M+)9#+90/>,J/9+>,'9,2><#/0+,
2?/9@+8,$BCND
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Tides ٫ propagation times ٫ bathȧmetrȧ

The processes of erosion of the seabed and high 
;#%&'(#'&(.578&50('&5#%&9(%7(%"&(%-=-,6(#,9($'7$F
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and tidal waves (gold curves) are significantly 
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<#,>8( #,9( 8"#557;( ;#%&'8( A:&'%-.#5( 8&.%-7,8E3(

The capacity of resistance to the tidal wave and 
%7(%"&(-=$#.%8(7@("-6"(;#%&'("#:&(:#'-&9(7:&'(
time, with greater evidence after 1964, also folF
57;-,6( %"&(."#,6&8( -,( %"&("09'790,#=-.(#,9(
<#%"0=&%'-.(8%'?.%?'&(7@(%"&(5#677,(.#?8&9(<0(
%"&( &L.#:#%-7,( 7@( %"&( !"#$%&'( )*+*&( A8&&(=#$8(
CڍE). If before 1964 the tidal delay between 

�٥ Tide, pressure, and sea level during the iovember 2019 ˀood٥
&'()*+,'-,./0/1,2J&E8,2+90)',=)+M<:<'9<,+,&+@/9/>/;<'9<,E/)++8,2'#(9+,.<,A+9+;</8,$B$BG,5&J478,5:0<0(0',&(=+)<')+,=+),>/,J)'0+;<'9+,+,>/,4<*+)*/,

Ambientale, 2020; CNR-ISMAR, Istituto di Scienze Marine del Consiglio Nazionale delle Ricerche, 2020.

A٥ Tidal heights and delaȧs in relation 
to bathȧmetrȧ
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%"&(5#%&'#5(#,9(%"&(.&,%'#5(5#677,8(;#8(-,(%"&(7'F
9&'(7@()*2(=-,?%&8(;-%"(%-9&8(%"#%(.7?59(:#'0(?$(
%7(12(.&,%-=&%'&8/( #%( %"&(<&6-,,-,6(7@( %"&(1)8%(
century the tidal differences have almost disapF
$&#'&9(#,9('&=#-,(7,50($#'%-#550(#%(%"&(@#'(&,9(
7@(%"&(U7'%"(5#677,3(S-#6'#=(C(<&57;(%"&(=#$(
shows how, during the November 2019 flood, 

%"&(,7'=#5(%-9#5(78.-55#%-7,8(7@(#,(#8%'7,7=-.#5(
,#%?'&( A875-9( ;"-%&( 5-,&E( ;&'&( &L#.&'<#%&9( <0(
specific meteorological conditions, ?'$%,,%(;-,98(
and atmospheric pressure differences (dotted 
;"-%&(5-,&E(;"-."/(7,(%"&(,-6"%(<&%;&&,()1(#,9(
)\(U7:&=<&'/(<'7?6"%(%"&(8&#(5&:&5(A6759(5-,&E(%7(
'&#."(#("&-6"%(7@()RQ(.&,%-=&%'&83

ʮe effects of 20th centurȧ transformations on sea 
currents and tidal propagation
Right, from top to bottom: C) Propagation of marine 
currents, before and after 1964; D) Delays in propagation 
of the tide in minutes, before and after 1964; E) 
Astronomical tide heights expressed in centimetres, before 
and after 1964.
&'()*+,'-,./0/1,5&J478,5:0<0(0',&(=+)<')+,=+),>/,J)'0+;<'9+,+,>/,4<*+)*/,
7#K<+90/>+,O,A+9+;</8,$B$BD
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*`CHAP 1 - On the lake of Venice

The incessant process of regulation of the Venice laF
677,( "#8( ,7%( <?-5%( #( "7=76&,&7?8( #,9( 8=77%"( 6&7F
6'#$"-.#5(-=#6&3(4,9&&9/(-%(.#,(<&(8#-9(;-%"(.&'%#-,%0(
%"#%(:#'-7?8(=7=&,%8(7@(.'-8-8("#:&(@7557;&9(7,&(#,F
other. These moments impose themselves in the history 
7@( %"&( 5#677,( #8( 7..#8-7,8( -,(;"-."( -,8%-%?%-7,8( #,9(
%&.",-.-#,8(-,-%-#%&(#(8&'-&8(7@(Z9&<#%&8(7,(%"&(@?%?'&[3(
Starting from the long history of Venice and the chalF
5&,6&8( %"#%(#;#-%( -%8( 5#677,( -,( %"&( @?%?'&/( -,( %"&( @75F
57;-,6($#6&8(;&(;-55( %'0( %7( &L$57'&( 87=&(#5%&',#%-:&(
5#677,(8.&,#'-78(@7'(1)22/(;"&,(%"&(=7:#<5&(<?5>"&#98(
of the MoSe will no longer be sufficient. 



The Business-as-usual scenario answers the 
question: “K:*#( K%0&2( :*II"+( '<( #:"$"( K"$"( +%(
-*G%$( ,:*+/"?( '+( I"%I&"O?( *##'#02"?( *+2( I$'%$'#'"?L(
in technolo˯ҷ in the economɨ or in local public 
policiesҷ such as to eɧpect normal circumstances to 
,%+#'+0"(0+,:*+/"2P[
G7'( %"&( 5#677,( #,9( -%8( 9'#-,#6&( <#8-,/( %"-8(
=&#,8(#88?=-,6(%"#%(&,%-'&(%&''-%7'-&8(;-55(<&(
'&,9&'&9( ?,-,"#<-%#<5&( 9?&( %7( %"&( .7=<-,&9(
effect of the average sea rise and the intrusion 

7@(%"&(8#5-,&(;&96&3(+&,-.&(#,9(%"&(-85#,98(;-55(
be subject to repeated high water which will 
increase the need to close the MoSE. The efF
@&.%8(-,9?.&9(<0(%"&(%'7$-.#5-I#%-7,(7@(%"&(.5-F
=#%&(;-55( -,.'&#8&/( '&9?.-,6( %"&( '&%?',( %-=&8(
of floods.
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01٥ �usinessڋasڋusual Scenario

Scenario 1 
Application of the business-as-usual scenario.
&'()*+,'-,./0/1,J758,J</9',.<,7::+00',<.)'@+'>'@<*',.+>>/,4+@<'9+,A+9+0'8,
2016; DTM, Digital Terrain Model della Regione Veneto, xxxx.
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The scenario answers the question: QK:*#(K%0&2(
happen if ɢe ɢanted to preserve the ʻuid dɨnamic 
"H0'&'C$'0-(%<( #:"( &*/%%+(C@( <%&&%K'+/( #:"( $*#'%+1
*&'#'"?( #:*#( :*2( ,:*$*,#"$'."2( #:"( '+#"$6"+#'%+?( %<(
#:"( /$"*#( :@2$*0&',( "+/'+""$?( %<( #:"( 5"$"+'??'-*PR
The scenario is inspired by the interventions 
$'7$78&9( <0( H?-6-( SXT5$#78/( .7,.&',-,6( %"&(
'&F-,%'79?.%-7,( 7@( 8&9-=&,%8( -,%7( %"&( 5#677,(
%"'7?6"( %"&( .7=$5&%-7,( 7@( %"&( O#9?#F+&,-.&(
;#%&';#0( %7(.7?,%&'#.%( %"&(&'78-7,(7@( %"&( 5#F

677,F<&9( #,9( %"&( .7,%&L%?#5( '&.7,8%'?.%-7,(
of significant areas of C*$"+". The scenario inF
.5?9&8( %"&( .7,8%'?.%-7,( 7@( #( 9-8.7,%-,?7?8(
&=<#,>=&,%(#57,6(%"&(!"#$%&'()*+*&(#,9(#57,6(
%"&(+-%%7'-7(K=#,?&5&(444(.#,#5(-,(%"&(.&,%'#5(
5#677,/(#,9(5-6"%&'(#,9('&:&'8-<5&(%&.",7576-&8(
%7( @#:7?'( %"&( %&''#@7'=-,6( 7@( =7'$"7576-.#5(
8%'?.%?'&8( ?8&@?5( @7'( '&9?.-,6( %"&( -=$#.%8( 7@(
;#:&(=7%-7,(#57,6(%"&(=#-,(;#%&';#083

*QCHAP 1 - On the lake of Venice
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02٥ �onservative lagoon Scenario

Scenario 2
Application of the conservative scenario of the 
hydrodynamic equilibrium of the lagoon.
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The scenario for 2100 answers the question 
QK:*#(K%0&2(:*II"+('<(K"(K*+#(#%(?*<"/0*$2(="+1
',"(*+2(#:"(:'?#%$',('?&*+2?(<$%-(#:"($'?'+/(?"*PR(D"&(
8.&,#'-7/(;"-."( -8( -,8$-'&9(<0( %"&("0$7%"&8&8(
$?%( @7';#'9( <0( g&7'6( j=6-&88&'/( 577>8( %7(
%"&(.578?'&(#,9( 8&$#'#%-7,(7@( %"&( 5#677,(#8(#(
57,6F%&'=(875?%-7,/(;"&,(%"&('-8&( -,(8&#( 5&:&5(
;-55( 5&#9(%7(#,(#5=78%(.7,8%#,%(.578?'&(7@(%"&(
=7:#<5&(<?5>"&#98(7@(%"&(B7JK(%7(9&@&,9(%"&(

5#677,3(D"&(%'#,8@7'=#%-7,(7@(%"&(5#677,(-,%7(
a lake will have cascading consequences that 
involve rigid water control and purification 
808%&=8/(#(%'#,8@7'=#%-7,(7@(%"&(<-7576-.#5(808F
%&=(%"#%(%79#0(."#'#.%&'-I&8(%"&(5#677,/(-,%&'F
ventions aimed at reducing aquatic pollution, 
providing the city with an efficient sewage sysF
%&=/(#8(;&55(#8(%"&(7?8%-,6(7@(%"&(-,9?8%'-#5(#,9(
%7?'-8%($7'%3
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03٥ *nclosed lagoon Scenario 

Scenario 3
Application of the lagoon closure scenario.
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The scenario dates forward to 2100 and answers 
the question:( QK:*#(K%0&2(:*II"+( '<(K"( ?"I*$*#1
"2( #:"( &*/%%+( '+#%( #:$""( '+#"$,%++",#"2(I*$#?(K'#:(
di˟erent ɢater levelsҷ hɨdrodɨnamicҷ biological and 
0?"( ,:*$*,#"$'?#',?PR The scenario explores the 
$788-<-5-%0(7@(8&$#'#%-,6(%"&(.&,%'#5(5#677,(<0(
=&#,8(7@(&=<#,>=&,%8/(8"&&%($-5&8/(,#:-6#%-7,(
<#8-,8/( 9&;#%&'-,6( $?=$8/( #,9( %&.",7576-.#5(

-,@'#8%'?.%?'&8(8?."(#8(%7(&,8?'&(#(;#%&'(5&:&5(
#,9(?8&($'#.%-.&8(.7=$#%-<5&(;-%"(+&,-.&(#,9(
the other historical islands. The lateral lagoons, 
and with them the fishing valleys and the C*$"+"
#'&#8/( &L$#,9( -,%7( %"&( %&''-%7'-&8(=#-,%#-,&9(
today through mechanical drainage: after the 
water pumps are turned off these are converted 
-,%7(,&;(#=$"-<-7?8(%&''-%7'-&83
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04٥ ʮree lagoons Scenario 

Scenario 4
Application of three lagoons scenario.
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�usinessڋasڋusual Scenario
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Q)CHAP 1 - On the lake of Venice

�usinessڋasڋusual Scenario
Application of the business-as-usual scenario.
&'()*+,'-,./0/1,J758,J</9',.<,7::+00',<.)'@+'>'@<*',.+>>/,4+@<'9+,A+9+0'8,
2016; DTM, Digital Terrain Model della Regione Veneto, 2020.
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The graph compares from 1900 to 2020 –and 
projects to 2100– the trends of C*$"+"( 8?'@#.F
&8/(&?8%#%-8=/(,#%?'#5(#,9(-,9?.&9(8?<8-9&,.&/(
,?=<&'(7@("-6"(;#%&'(&:&,%83(4%(.7=$#'&8(%"&(
4O!!( %'&,9( 8.&,#'-78( ;-%"( %"&( .7,8&':#%-:&(

#,9( %"&($#'%-#5( 7'( %7%#5( ( .578?'&( 8.&,#'-78( @7'(
%"&( 5#677,/( #8( ;&55( #8( ;-%"( %"&( "0$7%"&8-8( %7(
pump sea water into the ground depths to “lift” 
+&,-.&3

�omparing scenarios

&'()*+,'-,./0/1,5&J478,5:0<0(0',&(=+)<')+,=+),>/,J)'0+;<'9+,+,>/,4<*+)*/,
7#K<+90/>+8,$BCLG,2J&E8,2+90)',J)+M<:<'9<,+,&+@9/>/;<'9<,E/)++,.+>,
2'#(9+,.<,A+9+;</8,$BCNG,5J&&8,,590+)@'M+)9#+90/>,J/9+>,'9,2><#/0+,
2?/9@+8,$BCND
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CHAP 1 - On the lake of Venice Q`

ʮree lagoons Scenario
Application of the lagoon division scenario.
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-(./0(1*2(%)*+3445*
6$(* ')%7*'$%'* )8.9*:.* '$(* ;%)<(*(7=%.>7(.'*%;:.<*
'$(*(?<(*:@*'$(*;%<::.*0%.%;*%.?*0:..(0'9*'$(*.(A*?/9B
')/0'9*:@*C%)<$()%*A/'$*'$(*=(%0$(9*:@*'$(*D/?:1*:@@()9*
a unique vantage point across the stretches of water 
'$%'*(7=)%0(*-(./0(5*E):7*:.(*9/?(1*':A%)?9*'$(*(%9'1*
the view runs over the lake to frame the monuments 
A/'$* '$(* $/9':)/0* /9;%.?9* %.?1* 0;:9()* %.?* %;;* %):8.?1*
the swarming of boats that have always ploughed the 
A%'()9* %):8.?* -(./0(5* F.* '$(* :'$()* 9/?(1* ;::>/.<*
west, the gaze is still projected towards a liquid world 
=8'* 9;:A()* %.?*?(.9()1* ;/.<()/.<*:.* '$(* %7&$/=/:89*
;%.?90%&(9*:@* '$(* ;%)<(*&%)>*:@* '$(* 9:8'$().* ;%<::.5*
Dominating this point of view are the stretches of waB
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, 
?80>91* <8;;91* $():.91* %9*A(;;* %9* '(%;91*7%;;%)?9* %.?* %*
A$:;(*$87%.*%.?*%./7%;*A:);?*8./'(?*=2*'$(*9(%)0$*
for fish and shellfish. The robust strip of land –the 
Malamocco-Marghera embankment– built to protect 
Venice divides these two aquatic worlds. The trams 
%)(*7%/.;2* 89(?*=2* '$(* 0/'/G(.9* :@*C(9')(* %.?*C%)B
<$()%*A$:*7%>(* '$(*=(%0$(9*:@* '$(*D/?:* '$(/)*?%/;2*
?(9'/.%'/:.* @:)* @)((* '/7(*%.?* 9(%9/?(* )(;%H%'/:.1*=8'*



"4

also by the many tourists who can find cheaper and 
7:)(*0:7@:)'%=;(*%00:77:?%'/:.*/.*C(9')(*'$%.*'$(*
limited places now available to stay in the historical 
/9;%.?95*6$(*@(A*7/.8'(9*'$%'*':?%2*9(&%)%'(*'$(*D/?:*
from Mestre have brought the industrious world of 
'$(*7%/.;%.?*780$*0;:9()*':*'$(*=(%0$1*/'9*&)%0'/0(91*
and frivolous rituals.
#:.9')80'/:.*:@*'$(*C%;%7:00:BC%)<$()%*(7=%.>B
7(.'*A%9*9;:A*%.?*?/?*.:'*$%&&(.*(%9/;25*6$(*(7B
=%.>7(.'*A%9*0:.9:;/?%'(?*@:;;:A/.<*%.*/.0)(7(.B
tal process, such as the progressive stratification that 
leads to the solidification of sedimentary rocks. It 
took years to convince the islanders to metabolize 
'$(* ')%87%* :@* '$(* &%)'/'/:.* :@* '$(* ;%<::.* %.?* '$(*
construction of the lake, and above all to accept the 
inevitability of the separation and transformation of 
'$(*0(.')%;*;%<::.5
I;)(%?2*/.*'$(*(%);2*2(%)9*:@*'$(*.(A*0(.'8)21*(.</.(()*
D8/</*JKI;&%:91*'$(*<)(%'(9'*(H&()'*/.*;%<::.*$2?)%8B
;/09*:@*'$(*'/7(1*%;'$:8<$*9'%)'/.<*@):7*%9987&'/:.9*
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 
health– spoke of the necessary construction of ‘morB
&$:;:</0%;* 9')80'8)(9K* ':* =(* &;%0(?* %;:.<* '$(* (?<(9*
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:@*A$%'*A%9*:.0(*'$(*!"#$%&'()*+*&5*F.*0;:9()*/.9&(0B
tion, the artificial ,*$"+"*/7%</.(?*=2*(.</.(()*JKI;B
paos have little to do with the current embankment 
that dominates the liquid plain from its height of 2.5 
7(')(91*%;'$:8<$*;::>/.<*%'*'$(7*':?%2*A(*0%.*&()B
haps say that they already represented the first inB
voluntary traces of foundation. The artificial ,*$"+"
%):8.?*'$(*0%.%;*A()(*9;:A;2*=8/;'*9'%)'/.<*@):7*'$(*
6A(.'/(9*:@*'$(*+39'*0(.'8)25
6$(* 0:.9')80'/:.* 9/'(* =(<%.* '$(* ?%2* %@'()* '$(* (.')2*
into operation of the first version of the MoSE and the 
90%.?%;9* '$%'* ;(?* ':* /'9* 0:.9')80'/:.1* ':* 0:8.'()* '$(*
wave motion produced by large ships, when tankers 
filled with oil and cruise ships loaded with cheering 
':8)/9'9*A()(*9'/;;*&%99/.<*@):7*'$(*7:8'$*:@*C%;%7:0B
0:*':A%)?9*C%)<$()%5*E:)*2(%)91*'$(9(*'/.2*9(?/7(.'9*
around 45 centimetres high, covered with a dense layB
()*:@*<;%99A:)'*%.?*$%;:&$2'/0*&;%.'91*$%?*)(&)(9(.'B
ed a fundamental safeguard for maintaining the fluB
id-dynamic equilibrium of the lagoon. They limited 
the phenomena of resuspension of sediments by wave 
motion, first responsible for the erosion of the lagoon 
slums which had already led to a strong flattening of 
the bathymetry and simplification of the landscapes 
:@*'$(*0(.')%;*;%<::.5




