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Venice Lagoosn

VENICE AND ITS LAGOON

Total surface: 540 km2, of which:
- 8% land above sea level (lit-
torals, reclaimed areas, islands,
embankments)

-92% “watersystem” :channels
(11,99%), shallows, mud flats
and salt marshes (80,1%:).

TIDE GAUGE AND METED-
ROLOGICAL NETWDRK

" Decadal member of high water events (== 110 cm)
*OIET2-2009 (ICPSM wedrite)

ACQUA ALTA

A sea level higher than 80 ¢m above the local
datum of Punta Salute: the water begins to co-
ver the lower areas of the city.

MAIN CAUSES

a)Lowatmospheric pressure and winds (storm
surge)

The presence of a low atmospheric pressure event
on the Northern part of the Tyrrhenian sea results
in a Southerm wind (Scirocco) on the Adriatic sea
b) Sea surface oscillations (seiches)

Wind, or difference in atmospheric pressure between
the two extremities of the Adriatic sea can produce
a difference in the level of marine surface. Gravity
always seeks to restore the horizontal surface of
the basin.

Vertical harmonic motion results, producing an im-
pulse that travels the length of the basin,

The impulse is reflected back from the end of the
basin, generating interference. Repeated reflections
produce standing waves, i.e.seiches which could be
in phase with the highest level of the astronomical
tide and lead to “acqgua alta”.

c) Tides

Semidiurnal tide: two maximum and two minimum
tides each day. Micro-tidal basin: tidal range less
than two meters .

d) Trend

During the XX century the frequency of flooding
tides higher than 110 cm has increased about 13
times. During the period 2000-2010 a number of &
exceptional events (= 140 cm) occurred. Moreover,
the eustatism due to climate changes and the pheno-
menon of land subsidence cause arise in the relative
sea level, making the flooding tides more frequent.
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During the morning of September 26, 2007 an intense and per-
sistent storm system affected, with the strongest rainfall, the
central eastern area of the Veneto region and, in particular, the

B Venetian mainland.
i 1 Convergence of winds in the lower layers of the atmosphere,
s us h thermal contrast between land and sea, convective phenomena
- -_ h L fostered by the transport of warm moist air from the sea, led to
T T s wor precipitations so intense as to locally exceed 100 mm per hour

and 200 mm in 3hours.

The uniqueness of the event-for which it was calculated a return period of 150 years-is even more evident when one considers that the value of

average annual rainfall in the coastal Venetian area is less than 800mm.
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FLOODS

Regional Metecrological Center (ARPAV)  » Forcasts “intense” meteorological » Decentralized Functional Centre of the Veneto Region
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INDUSTRLAL RISH

Publishes and updates the informations on the in-
stitutional web site and sends alert sms for citi-
zens wich have signed up.

F Y
City of Venezia - Civil Protection Departement

Y
Emits a critical alert with Civil Protection advice.

'y

conditions.
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ACQUA ALTA

The ICPSM provides daily services
informing citizens about the tide fo-
recast through the ICPSM website,
the graphic displays located in diffe-
rent points in the city, and local media.
An automatic answering device and a
SMS service are also available,

MESTRE =
vy

)
.

A call manager service is guaranteed for those
citizens who live on the ground floor and for the
owners of commercial activities in the historic city
who live on the mainland.

Further information about the boardwalks, alternative
public transport routes, city areas subjected to floo-
ding, altimetrical map of the city, and the colour code
of tidal forecast are also available to the public.

Coogle

Acousting Alarm System: 23 sirens alert citizens
3 hours in advance allowing the distinction betwe-
en tide levels,

Every person has access to a free ser-
vice which automatically sends an alert
SIS,

Institutions, public servicecompanies,
police and public security entities are
also alerted by phone alarms.

Those who live or work on the ground foors
use watertight bulkheads which avoid the en-
trance of water,

Citizens and owners of commercial
activities have seen to the adaptation
of electrical systems in order to gua-
rantee its safe functioning
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|ts not enough'

NUBI SPARSE

Sei in: Cormiera delle Alpi / Cronaca / Gabrielli accusa: «Siamo senza cultura di protezione civiles - IL MEMORIALE - LA MOSTRA @ & CONDIVID! +

PERSONE: i nomi LUOGHI: la mappa
Gabrielli accusa: «Siamo senza cultura di M M

protezione civile» - IL MEMORIALE - LA MOSTRA

Il capo del dipartimento nazionale a Longarone fa I'elenco delle cose che ancora non vanno a partire dai
Comuni che non fanno e non diffondono tra la gente i piani di emergenza
- _\'I]or‘ 1903_

41| 2 W Tweet 2 FiConsigia | 48| | Email

ltalian 2014 budget:

Pannelli Solari a casa tua?
LONGARONE. «A Longarone e nei paesi del Vajont 1910 30 mln €

L e mmemaeon for land restoration

La diga del Vajont incombe alle sue spalle mentre Franco
Gabrielli sale sul palw deln Fiera di Longarone per chiudere il

+I -

| l:f«al d-;lamfa:lw nazionale di Hmea&v;v::ioene%deiam o - - : '_. = "- .. d Sa rd egna 1 9 nov 201 3:

Vajont e usa |Imtompoperfaraun elenco di cid che non va. Confronta fino a 3 Preventivi 20 | €

«Questo Paese ha un problema culturale, perché nonostante tutto quellc che ha vissute non ha ancora una
cultura di proteziona civiles. A fronte di una legge illuminata, seppur nata in uno degli anni pill bui della storia
d'ltalia, il 1992, oggi il diparimento nazionale di Protezione civile ha ancora grandi li Imit Se é slab
fondameantale affiancare la comunith scientifica al nostro lavorn ner acalte lin. s

for Disaster Recovery

we need more prevention

"climate information between planning and emergency"

Sandro Caparelli 2° CLIM-RUN School
Comune di Venezia, sostenibilta urbana ICTP, 2.12.2013



\\extreme events get worst

P

comparison between the 26th of september 2007 rainfall and the maximum recorded events between 1992 and 2006
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9 nov 2013: 450mm/24h (half than annual rainfall)

ust tackle the climate change
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5y 7@ ipcc Fifth
\ who UNEP INTERGOVERNMENTAL PANEL ON Climate change ASSessment
= = Report of the

global warming in response to past and future forcing.

Changes in the global water cycle in response to the warming over the 21st century
will not be uniform. The contrast in precipitation between wet and dry regions and
between wet dry seasons will inc7ease, although there may be regional
exceptions.

there is no longer the option of waiting for major certainty
now it's important to take into account the range of possible changes
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Climate plan

@

mitigation adaptation
to reduce the causes of the CC to improve the capacity to face
(GHG) the CC related events
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Climate plan
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to reduce the causes of the CC
(GHG)

Qf
(S

Covenant

of Mayors

Committed to local
sustainable anergy

2012: Venice's Sustainable Energy Action Plan
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Climate plan

@

mitigation adaptation
to reduce the causes of the CC to improve the capacity to face
(GHG) the CC related events
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influence impacts

S

£

Enviromental impacts and costs

3

=

adaptation

to improve the capacity to face
the CC related events
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new diseases

changes in animal popul
biodiversity (environment and agriculture)

tourist seasons
at islands

CIT
fires
drought

floods and overflows (sea + rivers)
limate refugees and migrants

heavystorms
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WATER RESOURCES -~
desertifigatieﬁ, land degradation and drought
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A ““Lﬁﬁ e marine ecosystems
ECOSYSTEMS OF |NLANP ANiD TRANSITION

HEALTH
’\1\1
FORESTS e
J T sea fishing
AQUACULTURE MUNICIPALITY
/
ng / ENERGY
: AGRICULTURE AND FOOD PRODUCTION
@ASTAL ZONE
C o~ = TOURISM
URBAN SETTLEMENTS f
CULTURAL HERITAGE |

TRANSI?ORTATION AND INFRASTRUCTURE
J L-J
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Cities are the large majority of the energy is consumed
Wendent and especially vulnerable to climate change
{

f L Cities are ho@e to a majority of people
——f
Adaptation rﬁquires Imle e

7\ city based approach

distributed (faster learning)

Only when the more localized solutions are impractical, uneconomic or
undependable.does the design focuf on the next scale up.

(CLEL

Local Governments for Sustainability e — Vil
www.iclei.org S www.worldbank.org/eco2
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we have to consider the scenarios of climate change in planning our cities and
project us deep into the future

we need to'immagine our future cities in a safe, funcional, sustainable way

we must prevent that, to the conclusion of the works, the futur

climate plan
long term planning
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Commissioner with the task to restore the safety conditions in the flooded areas.
The Commissioner has alsoissued some ordinances for the “hydraulic compatibility
assessment” and for prevention fro?walooding and mitigation of the effects

more than 350 min euros for the 400 commissioner's interventions

2013 municipality budget for land restoration: 21,5 min euros
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what we need for climate planning

JASN
zposure [ff Sensitiity |

"climate information between planning and emergency"
Sandro Caparelli 2° CLIM-RUN School
Comune di Venezia, sostenibilta urbana ICTP, 2.12.2013




what we need for climate planning

think
stratedqic
reative
olistic (mainstreaming)

Environmental

ICLEI

Governmen ts
for Sustainability

Evaluation
and

Reporting

Political
Commitment
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x\what we need for climate planning

™

Purchase labelled high eff ciency products only

nnually on energy eff ciency targets and performance forpublic facilities
uildings
Convert f eet and buildings to low-carbon energy source

1. City as Corporalion

Council . Upgrade lighting, electrical appliances, medical or ratory equipment

Departments

2. Citv as Provider of Services . Upgrade water, wastewater, and solid waste facilities
- . - c Align transport planning wi nd use and climate mitigation

Mmm . Manage city-wide performance in each sector using whole- system
Utilities perspective (cascading; looping, layering of resource f ows)
Agencies

3. Cityas Leaderin Urban Region + Work with energy utilities and regional energy agencies to provide green
- = energy options for electricity delivered to the city

I“d"-*b’}' . Work with National government on

wm minimum energy performance standards for buildings and appliances

Rural lege Wﬂgm Communities rk with regional government, adjacent jurisdictions and others to develop
t containment and growth management planning

Agricultural and Forest Lands -
e . Arrange for Energy Saving Performance Contracts for high- demand

properties

work on'the city as a whole
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. what we need for climate planning o

xv““ f‘“ ’k N iﬁ /

cqbpérhatye aBMW|th the commuy

L
| o

\ngmmunlty engagemeht improves quality, ownership,
acceptance
Engagemen?an also/

1. Facilitate utonoméus adaptation

2. Increaﬁomal ca aI
3. Promote and enable community-based adaptation
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. what we need for climate planning f“f
T élggr and persuasive\;;ommunication
T AR

because o;qj 1 do no? think it's helpful to see t@ex/treme
climate change thls event can rainfall event of September 2007
the scientfﬂc be attributed (which resulted in the flooding of
commung'j/y directly to th/eVeﬁetian mainland) as a sort of
expects the climate change. preview of the phenomena
progressiv ‘ Rather it is a “ expected in the future projections in
intensification of preview" of our possession today.
intense rainfall events that ce% When we bring this kind of
events (as is.the be repeated example, it's necessary to specify
case of the 2007 | more frequently that it is the intensity of the event to
flooding ) ... 1 lna changir/g represent a preview, while the

Tl}mate...” / effects on the city mainly depend

/ ) on the capacity of the infrasructure
2 T to absorb such an event.
\
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what we need for climate planning

rwa ydwkl%oking decisions and immediate actions

| 000 Il muro della discordia ha protetto Fudai - Corriere della Sera
[ 4 | b ] [ + |e http:/ jwww.corriere.it/cronache/11_maggio_14/burchia-muro-fudai_74adc98c-7e27-11e0-bBe5-ff5d2143f9c2.shtml =3 ,&] (CL' fudai muro tsunami cor
&3 [1] ¥ NETGEAR Router Monetaonline - WebMail PEC - Zimbra ISP srl Apple .z Ska-):. LaRepubblica sinonimiecontr Yahoo! Mail Google Maps YouTube Wikipedia Notizie
Corriere della Sera - Cronache - Il mure della discordia ha protetto Fudal
M @ | CER 1% | |9 Tweet (45 AAB
'[ LA CITTADINA DEL NORD EST DEL GIAPPONE E' USCITA ILLESA DALLO TSUNAMI OGGI AN NA

Il muro della discordia ha protetto Fudai HA MIGLIORATO

IL SUO RECORD
Alto 16 metri, fu contestato dai cittadini. Ora fiori e
biglietti sulla tomba del'ex sindaco che lo fece costruire

T

MILANO - Fudai & una piccola localitd di 3000 abitanti sulla costa
nord-orientale del Giappone. L'11 marzo scorso & uscita quasi
indenne dal disastro dello tsunami provocato dal terremoto. Come
per miracolo non ci sono stati morti o danni. Grazie soprattutto
all'ex sindaco Kotakn Wamura che, negli anni Settanta, fece

s

cosiruire un muroe a pr ione della cittadina. In un

primo momento deriso e insultato per quella barriera anti-tsunami
TR e i alta quasi 16 metri, oggi il politico oramai defunto viene celebrato
Fudai & alta 16 metri COTME Un eroe.

OPERA SPROPORZIONATA - Le critiche sono continuate per diverso tempo. «Spreco di denaro
pubblico»; «una bruttura»; «un'opera i a e Sproporzi a», gli rinfacciavano i cittadini. 11
pomo della discordia era il progetio di costruzione di una parete di 16 meiri in periferia che doveva
difendere la localita dalle onde di uno tsunami. Anche perché i villaggi e le citta vicine facevano
affidamento su strutture di protezione piti piecole. La domanda che tutti si ponevano con insistenza
era: «Perché Fudai ha bisogno di una simile costruzione?». 1l sindaco, perd, non si piegd e non si fece
persuadere. La costruzione anti-tsunami da 25 milioni di euro doveva assolutamente essere eretta.

BARRIERA DI SALVEZZA - Oggi quell'interrogativo ha trovato una risposta chiara: quella
parete ha salvato la vita ai 3000 abitanti di Fudai. Tutto intorno l'apocalisse, con villaggi e cittd rase
al suolo. Per Fudai e i suoi cittadini, invece, solo un terribile spavento. Le gigantesche mareggiate
sono infatti rimbalzate sull'alto muro. «F eostato parecchios, har ato Satoshi Kaneko

CITTA DI
VENEZIA

"climate information between planning and emergency"

Sandro Caparelli 2° CLIM-RUN School
Comune di Venezia, sostenibilta urbana ICTP, 2.12.2013




what we need for climate planning

accurate data suppl
climate scenarios (> 50 years)
climate forecas (9 — 12 monthes)

weather forecast (tomorrow!!!)
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relations between data and steps of planning

Sandro Caparelli

scoping s
. climate scenarios
envisioning

objective setting

. climate forecasts
programming

projecting

consensus building sizing
implementing
monitoring _ measuring
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Covernments
for Sustainability

Pathway to Sustainability E CLEI /

Sustainability

Climate Change
Adaptation/Mitigation

"climate information between planning and emergency"
Sandro Caparelli 2° CLIM-RUN School
Comune di Venezia, sostenibilta urbana ICTP, 2.12.2013




thank you for your attention! -

S

Sandro Caparelli
Comune di Venezia, sostenibilta urbana

sandro.caparelli@comune.venezia.it
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