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o ...Iis a coastal wetland in a contlnﬂ
communlcatlng with the sea throuj dnlets, in such a

s

way that the inside water movemegt'is governed by the
tide W ) '
{

the lagoon morphology and existence depends 6" tHE” ™

sea or the drainage basin river
of waves and tides of the upper drlatlc (the hlgmest in
all of the Mediterranean) t; Al e e

the sea — rivers balance guaran}@fé*s%@lago
brackish water environment and:the'sea inflow bias
can be considered today one of the main risk | in the
evolution of the lagoon basin

about 78% (420 km?) of the lagoon surface is covered
by expanses of water cut by a dense network of
channels of varying depth
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The Lagoon of Vem{ i

o ... presents wide tides level varlatlhn"_ ich®
determined by astronomical and n@'ﬁ’éf’ologlcal factors

low pressure and the Scirocco aftl the Bora winds
accentuate the high tides, causing the UpperAdrigtic .
to swell up

exposed N-m.
i P ;
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The Lagoon of Venice ...

O ... survives only if

a balance exists between sediment accumulation and
erosion (through river loads, wave motion, coastal
currents)

If the accumulation prevails, a lagoon tends to silt up,
and turn to dry land

If the loss prevails, the erosion grows up and the lagoon
tends to become a marine environment
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The Lagoon of Venice ...

o and if

subsidence and eustasy predominate over the
accumulation of solid materials

Subsidence (lowering of ground level) can occur because
of

» natural reasons (tectonic deformations of strata deep
beneath the earth or the progressive consolidation caused
by the geostatic loads of fine alluvial deposits, like silt and
clay)

* human-induced causes, the most common of which is the
intense extraction of underground water supplies, or
methane in the upper Adriatic

Eustasy (variation in sea level) can occour because of
geological period
« during the coldest periods precipitation is held back in the
form of ice and (the level of the sea lowers)

» during the hottest periods precipitation is in the form of

water and (the level of the sea increases)
Daniel Franco © 2007, All Rights Reserved 5




About the lagoons
options...

o The unstable equilibrium persists if erosion
and sedimentation compensate for each other

o The lagoon tends to silt up if the solid
sediments accumulation prevails (the Po delta
case)

o The lagoon is transformed into a lough if the
erosive forces prevail (the current tendency)
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Lagoon morphology

o Mudd flats

soft land areas with no vegetation which are
normally underwater, emerglng only durlng
particular tidal conditions (low tides.d

spring tide cycles) .
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Lagoon morphology

o Salt marshes

consistent ground areas whictaze @En% st
always above water and are onf 153
submerged

s, enhance water exchange

lessen the action of wave motion and prowde a
home for both a wide variety of plants and animals
(brackish environment)

e important because of their role in

gulating lagoon hydrodynamics

Ci
-.5.':';'.-_..-
1' - ﬁ._
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Lagoon morphology

o Channels (principal, secondary and tidal creeks)
surface area of 67.30 square km

depth between 15 m (Malamocco-Marghera Channel) and 1-
2m

the sea —lagoon water exchange occurs for the most part
up today location of J y

channels (safequard of s through the lagoon channels which branch off from the three

Venice Website)

> natural channels which have a winding path, the artificial
aight channels have been dug over the years

aller channels branch off main channels to become

aller and smaller and ever more winding: tidal creeks

ich cross salt marshes to finish in rainwater ponds, which
2 composed of brackish rainwater

N beds (including mud flats and salt marshes)
rface area of 435.68 square km
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Lagoon morphology

o Islands

(excluding the coastal-strip islands) cover % B
surface area of the lagoon ;

the inhabitants of the lagoon gave the islands'® reC|se “and
different functions over the centuries < S Ty
They were used for military bases, convents and hosp‘l‘tgﬂ
Today several of them are completely abandoned

The natural islands are either the remalns of dunes i

accumulating of the solid materials transported byt
(as in the case of Burano or Torcello)

The artificial island was recalimed durig the 19th cen

Daniel Franco © 2007, All Rights Reserved



studio tecnico daniel franco

Lagoon ecology

o Vegetation of salt marshes and brackish water wetlands

RS

‘o thefresh and brackish water mix é’()hstrai i
Ieniialdg .-n-!c;oenasis distribution: rushes and reeds, which are linked
to a more fresh water environment, tend to colonize the

;i nearest to the edge of the lagoon




gua| |_.agoon ecology
Some peculiar species of the Lagoon of
Venice

o Salicornia veneta colonises the lower 5“’1 Fpmw
areas of the salt marshes, and is one of *' 4 -i
the first plants to grow each year ¢

o Puccinella palustris (Cord grass) is a
dominant element of salt marsh
environments and can withstand periodic
inundation |
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s Lagoon ecology
Some peculiar species of the Lagoon of
Venice

o Limunium serotinum is typically BEL\ ) ;
periodically inundated by the tide, and % (1o gt T2 4R
its flowers colour the salt marshes until %;ﬂn 5
the late summer 3

3 i
. . e XN, Fﬁﬁ;’; b
Yoo imonium bellidifolium (Sea lavender) & o ';f‘l*:" _
7 _..:.. Ll . : %, -r. ) I._'l-' : .L.,i.-'
T, Smeyes along the edges of salt marshes in A S

-Jm wﬂs\e most arid salty soils, and flowers
OSRR ‘“}:quIth light greyish-pink colours from
7 T S gune to July

Y%/ o Spartina maritima grows on the lowest
edges of salt marshes and tidal creeks
iIn heavily salty soils frequently
Inundated by the tides
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Lagoon ecology

o Fauna of salt marshes and brackish water wetlands

Example of the fauna of the Lagoon of Venice (safeguard of Venice Website)
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Why landscape ecology?

o meaning of the landscape ecology approach
In the Venice Lagoon planning and
management

hierarchy and scale consideration

relationships between spatial configuration
and ecological function and processes

ecological meaning of the “memory” in the
ecosystems and in the ecosystems mosaic
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The scale question

o the geo-morphology - climatic scale

considering this scale are the lagoon phyto-
coenosis unique in the world?

Yes ...
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® ¢ | [The scale question

|.,-' / hw I
R -q foa s
| E‘névef last ice age (Wirm), max low se

&:“ ¥ '(O ,QOO. years BC

| w,_j; ?day floristic heritage: alpine species

Teucrium chamaedris ~ Stachis re@;.( :w.

Daniel Franco © 2007, All Rights Reserved



planlande®
studio tecnico daniel franco

i 2T T T s i
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The scale question

Qlercus ilex  Asparagus acuti ‘/ius'
) ;

Lo
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® ¢ | [The scale question

o drought max: +- 2500 years BC

¥ g
TIVERELUIm Sacabiosdig)
Nt/ /
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The scale question

o selection of endemic species

for the peculiar ecology conditions today floristic
heritage e /2 |

R L
R\

. Wiy
-.'l._-._- . I 1 | t.‘l::
=
]

h k L ..

. T F G b II .r'
Mk P E

, LT L

- e L1k | L.

i T L e I -
BRI R o i
\x -.:':llitftf':.-._ 4 .:'-III . "-{:.-'.

- Centaurea tommasii  Salicornia venetaiss =" 2.
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Dan

Again the scale

o the ecology of the Venice Lagoon and

the humans’ role in the last millennia

o the human activity have strong
influenced the geomorphic evo
of the Lagoon of Venice
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The landscape memory of
transformati
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x| [ he landscape memory of
transformations

o this landscape is a few Km
airline from the Venice
Lagoon

landscape
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Man structural influences
on lagoon evolutionary

process: a time table
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Argine di S.Marco

Taglio dl Re e Cava Zucchina

termina deviazione Bacchiglione e Brenta
Taglio di Porto Viro

Tagli Garzoni e S.llario

Taglio Nuovissimo

Diversione Piave

Diversione Sile

Canale S.Spirito

trasformazione Porto Lido e Malamocco
Murazzi

Conterminazione lagunare
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o Let's see it: 1300 picture

Mursoan

]

at the begdinning of &he m:l"ﬁ‘"c ntury séveral rivers
emptied out intg thelagoo

e main rivers: Brenta, Bacchiglione, iSile, Piave
several and repeated interventigns tried to modify-

o
i -
% o

[

=

crf_i_;'_ﬂf*ﬂia“

sie@UMber and original form in-the genturies to foll
Vemezia Y
- . L T )

U EE

From: safeguard of Venice Website
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Let’s see it: end of 1300
picture

Mika

At the end

the Lagoon silting up .
e To protect the Lido | I“m

pamd NESE WOrks wepetiot finished.u
the 16th century Fm«%]aﬂ

From: safeguard of Venice Website
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Let's see it: 1400 picture

Brenta Murson,
Marzenego

Dese |00 Sl

During the whole of the 15th'century

e the diversjon ofthe Brenta mouth.went gn

> CanaledMaggiore moved the
alamocco (south)

From: safeguard of Venice Website
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During the
concernin

Brenka Mo

perspect' e of th

VETAIYI

From: safeguard of Venice Website
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Marzenego

Ing and develo

Let's see it: 1500 picture

I8
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Let s see it: end of 1500

hesee LH0 e
ntury, the digging of the hSanto
Spirito Chanpél began (finishing ip 1726) to to allow the
Braanils Meorva

ships trasit to Venicejthtough. the'lagoon infet of
Malamocco, according to aadln s pla

Meanwhile a barrier, the-Paraddre'ef Breadolo, was
\constructed in the perimeternf the proje Setif Sabbading Q
top the WaLers of* he Br,ep_ anc .Ju.* |g IC efromﬁ;

From: safeguard of Venice Website
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Let's see it: 1600 picture

At the beg ofcthe contlry | .
e The Novissimo Cut is completed (conngcting Mira with
Hepdiia Mg
pastof Brondolo) allowipng the chapnelting of surplus
need q_fe)r naw atmht"‘fﬁ'e old Brenta riverbed \’{
o _An offic:"l‘éli.f-‘o”u"'t"l-L 6 thepourdary of the Iagoon began:
parked W!thfbéundaryjstorﬂes (}P}’ljf 1edin 1791)-antd the

“5’?&8 W'Ih*h%|| Undﬁlﬁ-ﬁ@eleIC fé@j _tlon different f om
.."'.'_-s-. ftﬁfsurroundlngjand_ L*:zﬂ ) Uy

f_ e et N W)
, i o e

From: safeguard of Venice Website
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Let’s see it: end of 1600
nicture

Hrenia Muittoin
Marzrenego

Dege | 000 i
Atthe end & H%"*cen r ]

e the Sile.€utfedirected the river Sile to thé old riverbed o

Brgnia Meva

the-Plave

5_, . Mestre

o/ theig rsfcv_,rrﬁft e & to the portiof/Santa Margheri a
fas ordereﬂ o' ==o)[e t- he opening of2

Fl:n'hirl'l'.i

aghio del Sile

ralpass’ wh|c mptie m:h ,-...,
o il % .

K/Cdﬁﬂé"azzo 'l.f:'-rrn.'u et

—'ﬂ}:* —_1-.

r_—\.- 'l—"_.

-‘-‘,-L? Malsmaiccin

From: safeguard of Venice Website
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Let's see it: 1700 picture

MARisnan fr
1 Marzenego

,t-a e
! = & oy
E u: '.l o P2 .-.l w I|I -..‘
e o L
_r_;" -'rl:.ll."rn,'.;?'lr . 4 W Iy ,lir-'r'-

N it L+ L F
e ? IR e

-~

Efam: safeguard of Venice Website
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Let's see it: 1800 picture

..-"-."r-’"

e‘;e. fle$,we1'e builtea

| ‘Jy. 'r .rl" ‘I’ . at .
T L L 'lrﬂr-.rla M x
- o S 4 -
s, 3 e ool i “""" Tty

' ':'_:._F-ﬁhe Brenta en“T m@m;thq Iag_", rof Chiog
"7 and retume toethpty ou Brgnﬁb\ Ao i

From: safeguard of Venice Website
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Let's see it: 1900 picture

N
“""r Marzenego

During/the 2 thﬁyh

Breavla i La L

fdeterminis

I-'I|-'|'|] 1r'-"|:.1 )

. -
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2% Fassetia
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¥ ex|sting railwa

L

gl . " TMAYE, ¢
. bfidge was censtriicted” CEAr | En

St e )

re Ccr

- Fish E’ﬁ

From: safeguard of Venice Website
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s | et’s see it: end of 1900
picture

1d the third arez

ween Margherala

T.-r"-" ,._l "'| _.. re

'IJ |"'
¥ Th&:'afrport was bummﬁlgim; 1
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From: safeguard of Venice Website
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First conclusion

o the human activity has strongly influenced the evolution of the
Lagoon of Venice, and the lagoon would not exist today without
the human activity

o the ecological/cultural legacy of the Venice lagoon landscape
comes from the co-evolution of non human and human processes
at different scale

o the human processes can be (in my opinion have to be)
considered as ecological processes in a landscape ecology
perspective

o why need to consider these dynamics to develop sound

evaluations in a decision process for planning or design purpose
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A case study

o the Certosa Island analysys and
evaluation

o The approach
hierarchy and scale considerations
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Ecotopes classification

- 0 O - |

] o

Isola della Certosa
ecotopi rilevati e censiti

Formazione boscata dominata da Pioppo e Bagolaro

Formazione dominata da Ligustro giapponese

Formazione forestale a Frassino in evoluzione

Formazioni dunali non aride

Formazioni erbacee dunali aride

Formazioni erbacee ruderali

Formazioni erbacee-arboree antropico-ruderali

Fragmiteto-agropireto in evoluzione forestale

Robinieto a Rovo con sottobosco in evoluzione forestale

Robinieto a Rovo e erbacee ruderali

Robinieto a rovo, con Bagolaro, Pioppo e Salice

Robinieto aperto e deperiente a Rovo, con presenze di Olmo, Frassino
Robinieto misto aperto e deperiente, con sottobosco ruderale e specie ornam.
Vegetazione ruderale erbacea ed arbustiva

every ecott

estimated

Km

ed with measured or

cal characteristics
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The evaluations

o an evaluation model has been built up utilizing some
indexes (the less redundant and the most robust)
hierarchically connected

o the model is built to give information at the single
ecosystem (ecotope) level, and at the ecosystem
mosaic level (the Certosa Landscape)

o the low level indexes have the same evaluation dignity
(they have the same potential influence for the final
judgement construction)

o the hierarchical structure it's an understanding tool of
the problem and permit to rebuild the significance of
the evaluation process (clearness of the value)
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The evaluation model
structure

individuazione parametri individuazione parametri
scala di isola - sistema di isole scala di ecotopo
X : valore floro/faunistico valore ecologico
evoluzione frammentazione -
paesaggistica eterogeneita

. . s riproducibilita
proporzione diversita
trasformazione margini

superficie media

valore culturale

vlora qualita percettiva

verde omamentale / funzionale

rarita specifica valore storico

rarita biotpo

verde omamentae / funzionale
valore attuale

diversita

fauna

struttura verticale

dimensioni

caratteristiche stazionali

stato fitosanitario

limiti alla vegetazione
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=28 The Certosa space scale
evaluation

PR T R
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OValore floristico EValore stazionale [0Valore faunistico @ Valore floro/faunistico llValore ecologico B Valore culturale
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=258 The Certosa time and
space scale evaluation

anno 1214 anno 1696 anno 1809

(4l canale i canale (% canale
c;r:lvento y E convento / convento
orti M orti orti
prato &l prato [% prato

maps

anno 2000

Famazions buscata duminats da Folppo @ Bagalan

Faimazione dominata da Ligushro giappanese

Famazione forestale  Frassing in evoluziane

Famazioni dunali non aiide

Famazioni erbaves dunali aiide

anno 1911 Fomazioni erbacee ruderali _
anno 1911 Fotmazioni efbacee-absree antropics-raderali

¥ Fragmiteto-agiopliete in svaluzions forestale

2] i o £ - Q. Robiniets a Rowo con sottabasen in evaluzianas forestale
fabbrica esplosivi fabbrica esplosivi % Fobinietn & Rovo & arbaoee mderal
ol Rabiniets a tava, can Bagelaro, Pioppo & Salice
T Tl Tl ] Rabinisto aparts « dapatiants a Rove, con prasenza di Olmo, Frassing
. i Rabinioto mists aparts @ depasiente, con sotiesosco udsrale « specis om.
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The Certosa time and
space scale evaluation

gra
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The Certosa time and
space scale evaluation

Iversita
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Conclusions

o the landscape dynamic shows that

the cultural weight has to be accounted for the destiny of
the Certosa (as for all the Lagoon)

the pattern (lagoon rural configuration) remains constant for
+- 7 centuries, and then changes abruptly (low diversity
during the military- industrial period, high diversity after the
abandonment)

the natural (floro-faunistic) and ecological (reproducibility,
rareness) values of the single ecotopes and of the whole
Island are generally not very high

the highest ecological interest lies on the scientific evolution
analysis of some ecotopes (unknown)

the cultural values of the single ecotopes and of the whole
Island) are generally low (real world condition) but high from
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