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L'idrosfera: le sue fragilita ed

opportunita
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«L’ECONOMIA BLU PER LA TRANSIZIONE ECOLOGICA DEL PAESE»
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L’Antropocene e I’'Oceano
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La grande accelerazione: 70 anni di crescita esponenziale

Earth system trends
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Steffen et al., 2015 SCIENCE

| limiti planetari (Planetary Boundaries)
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Scenari di stabilita

Glacial-interglacial
limit cycle
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E’ possibile
stabilizzare la Terra
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L’Antropocene e I’'Oceano

OUR WORLD OCEAN

o Ty

THE AIR WE BREATHE

provides

() () /.. The ocean produces
®) = 5 O A) over half of the
= world’s oxygen and stores 50 times
— more carbon dioxide than our

atmosphere.

RECREATION

From fishing to

TRANSPORTATION
7 6% Percent of all

U.S. trade
involving some form of
marine transportation.

activities.

FOOD

The ocean provides much
more than just seafood.
Ingredients from the sea are
found in surprising foods
such as peanut butter and
soymilk.

boating to kayaking
and whale watching,

e ocean provides us
with so many unique

CLIMATE REGULATION
Coveri 70% of
70% tt?e E;r:?\’s surfzce, 7

the ocean transports heat
from the equator to the poles,
regulating our climate and
weather patterns.

—

ECONOMY
$ 28 2 Amount the U.S.

i ocean economy
billion produces in

goods and services. Ocean-
dependent businesses employ
almost 3 million people.

MEDICINE

Many medicinal products

~ come from the ocean,
including ingredients that
help fight cancer, arthritis,
Alzheimer's disease, and
heart disease.
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L’Antropocene e I’'Oceano
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Dobbiamo
cercare di nhon
estendere
al’oceano
I’approccio che
ha dominato
I’economia della
“crescita” sui
continenti
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\W/ Food and Agriculture
\/ﬁ Organization of the

{

United Nations

La produzione cresce
piu della popolazione
mondiale

L’acquacoltura cresce
rapidamente

Consumiamo 20.3kg/
personal/ anno

10% della
popolazione mondiale
sopravvive solo con
la pesca

Netto “guadagno” da
export per i Paesi in
via di sviluppo
(maggiore della
somma di tutti i
prodotti agricoli)

180.£0.000 _
160.000.000 -
140.000.000 -
120.000.000 -
100.000.000 -
80.000.000
60.000.000
40.000.000

20.000.000

Breve storia della produzione di pesce

O Marine Capture
‘ Inland Capture
‘ Marine Aquaculture
‘ Inland Aquaculture
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Economia blu: quattro problemi da non trascurare

e Clima ed eventi
estremi

 Livello del mare
(clima e subsidenza)

* |Inquinamento
presente e storico

 Pericolosita naturali

BOLOGNA, 15 Aprile 2023 9-‘ ROTARY.




Il Mediterraneo e un hotspot del cambiamento climatico

SCIENCE FOR
ACTION...
TOGETHER

THE FACTS-BOOK TO MANAGE
RATIONALLY A RAPID
DISRUPTION OF A 10.000
YEARS OLD, CLIMATE
DETERMINED, BALANCE AND

SET OF INTERESTS
o) Europe and the

AZORES
ANTICYCLONE

Mediterranean — a “climate

exception” that enabled the

| agricultural revolution and in-

AFRICAN \ b printed human civilization

ANTICYCLONES S ¥ o  Taming a climate induced re-
shufflement of interests

) Turning it into an opportunity
of common growth and

13 .
W, LIy
X " ‘Mo [P
V (ol / 4 sustainable co-development
1 . ' "
g A - !

BOLOGNA, 15 Aprile 2023 Oy IMAGINE




Il Mediterraneo e un hotspot del cambiamento climatico

Mediterranean Sea SST Cumulative Trend (1993-2017)
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Il Mediterraneo e un hotspot del cambiamento climatico

Flash Flood

Severe cyclogenesis Wind storms Heavy Precipitation

« Aumento T, riduzione precipitazioni, aumento eventi estremi
» Siccita, penetrazione del cuneo salino e desertificazione

BOLOGNA, 15 Aprile 2023 Oy IMAGINE




Aumenta la velocita di innalzamento del livello del mare

90 -
80 -

S AMSLmm) & & 3

-
@)

Fasullo et al., 2016

Rate™ (imm yr)

1993-2002: 3.5+
2003-2012: 2.7+

ATrend: 0.8+0.4

O TOPEX

o Jason-—-1

A Jason—-2

—_— 60—day

A
© O

GIA corrected
Seasonal signals revmoved

Inverse barometer applied

_o0 1

2015 - 2019 SLR
4.8 mml/yr

2000 - 2015 SLR
< 3.6 mml/yr

1880 - 2000 SLR
<2 mmlyr
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Economia Blu, Antropocene e Urbanocene

Geoffrey West, 2017 SCALE

*Oggi piu del 50% della popolazione globale vive
nelle citta

*Entro il 2050, si arrivera al 75% . ulteriori 2
miliardi di inurbati &> o

*E’ in atto uno spostamer 2 1.5 milioni di persone

alla settimana per i p;@é\i@\u 30 anni

Pero ...
~1s %  Molte mega city sono in aree
- «&me. jmpattate dall’ innalzamento
| del livello del mare
antropogenico

Clarck et al. 2016 NATURE CLIMATE CHANGE
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L’innalzamento del livello del mare e ’'economia costiera

 Subsidenza naturale
* Subsidenza antropogenica
(per prelievo acqua dolce e

idrocarburi)

 Compattazione dei

sedimenti

 Compattazione delle torbe

Il livello del mare si alza e vaste aree
costiere sono gia sotto il livello del

mare attuale
Come difenderle?

Cosa abbandonare?

v - )\ 1

% il s 4

» |
& ‘ (

' GRavenna

ADRIATIC
SEA

Rotary
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L’innalzamento del livello del mare e ’'economia costiera

| 2300

lone a

daz

| Inon

non trascurare i tempi «lunghi»

Scenari

a) Global surface temperature change relative to 1850-1900

2000 2015 2050 2100
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b) September Arctic sea ice area
10* km?
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1950 2000 M5 2050 2100

— SSP1-1.9
SSP1-2.6

SSP3-7.0

SSP5-8.5

1950 2000 2015 2050 2100

d) Global mean sea level change relative to 1900

 Low-likelihood, high-impact storyline,
including ice sheet instabllity .

processes, under SSP5- e.s——» ssps-05

..t
ar
poti

¢) Global mean sea
level change in 2300
relative to 1900

Sea level rise greater than
15m cannot be ruled out
with high emissions

A

9m

7m

B 6m

Lo scenario piu
‘“favorevole”
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Oceano, clima ed economia

L’economia deve tenere in conto gli scenari di riscaldamento globale
(innalzamento livello del mare, erosione costiera, riduzione di biodiversita e
della capacita di assorbire CO,, ricorrenza eventi estremi)

L’economica deve prendere Iin considerazione scale spaziali e
temporali multiple. In Mediterraneo frammentazione politica e logistica (ad
es.: 400 porti molto «piccoli» e poco intermodali)

Il riscaldamento globale amplifica tutti gli squilibri e gli errori di gestione di
coste e oceano fatti fino ad ora: inquinamento (SIN e Landfills) mancanza
acqua dolce, subsidenza antropica, cuneo salino, desertificazione

Dobbiamo far «vedere» meglio i sistemi costieri, la loro fragilita e tutti |
nostri impatti (anche sott'acqua e sull’ecosistema e le sue funzioni)

TRESS :0-
Rotary 16:0: BOLOGNA, 15 Aprile 2023 ‘O MHASINE
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Seafloor
ynamics:
repeated

athymetric
surveys

Settembre 2013:
Caratterizzazione
morfologica
Scarpata di prodels

o

Om 250 m 500 m 750 m 1000 m



Seafloor
ynamics:

repeated

athymetric
surveys
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Seafloor
dynamics:
repeated
bathymetric
surveys

Pianificare e B
campionature e |

<y o
B «;f{'« " .

osservazione 03 ‘ v

tendendo conto delle RESIDUI batimetrici: 20132 |
B 2014 (12/mesi): " 25
Caratterizzazioy &
morfologiga

( Ritmare - Scarpata dyprodelta

/\‘ ~
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che modificano Il fondale

... €SempIio une

Po river

'= 2000 flood event




Il Mediterraneo € molto inquinato
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 Plastica distribuita a chiazze
 Plastica mescolata ad altri materiali:
vegetazione, mattoni, materiali in metallo,
legname ecc.

K
2 = >

Pierdomenico et al., 2019
Scientific Reports

Ritmare




Il Mediterraneo € molto inquinato

1% superficie

DENSELY POPULATED AREA T 7% di plastica

208-760kg/year per capita of solid urban waste

Out of the 27 million tonnes/year
of plastic waste produced

only a third is recycled

+ produced by 150 million people £t
over200 MILLIONTOURISTS /> E

+40% marine litter i "

during summer
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THE MEDITERRANEAN 2 S

"PLASTIC TRAP Ve

L™
DEBRIS CARRIED TO SEA

sy POLLUTED RIVERS
I fiumi portano I’'80% della plastica che troviamo in ""mare
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Il fondale marino rischia di essere il «far west» del futuro

é MINING PLATFORM

Ricerca di noduli poli-metallici impatta enormi
estensioni di fondale (300-600 km? y-1).
Pennacchi torbidi (p/lumes) si estendono 10s di
km dalla “miniera”

200M, Continental Shelf (beyond 200M, as submitted to the UN) and The Area

TRANSPORT SHIP

\'&l_ll_lﬁ[_l

(does not include CS areas where only indicative limits have been provided) /
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Conclusioni

La conoscenza del fondale

sottomarino e e SR W | N
RN -: = =: e + —_— . 3 = S //

.';..’:,,,/ Z8
/

4

7
\’

“...it would be of very
good use to have natural
maps of the earth [...]
every Prince should have
such a draught of his own
country and dominions...”

Thomas Burnet, Telluris
Theoria Sacra (1684-1689)

Rotary e BOLOGNA, 15 Aprile 2023 ‘O IARGINE
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Conclusioni

Cosa sta succedendo?
« LA CATASTROFE (E ABBIAMO POCHISSIMO TEMPO PER INVERTIRE LA ROTTA)

Quali prospettive per i sistemi costieri?

« SONO IL TALLONE DI ACHILLE DELLA NOSTRA ECONOMIA PERCHE' LI
CONSIDERIAMO STABILI E NON LO SONO E PERCHE’ SONO GIA’
PERVASIVAMENTE IMPATTATI

« NON SI PUO’ PENSARE L'ECONOMIA BLU A LIVELLO DEL MARE STABILE!

Come osservare i processi naturali in sistemi antropizzati
« E' UNA GRANDE SFIDA CHE DEVE COINVOLGERE ANCHE LE «SOCIAL
SCIENCES», LA COMPRENSIONE STORICA
* INSIEME AGLI APPROCCI TECNOLOGICI PIU" MODERNI E RAGGIUNGERE
L'IMMAGINARIO DEL «PUBBLICO»

Rotary {50 BOLOGNA, 15 Aprile 2023 ‘O IACINE
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Il Mediterraneo e ’'economia blu

Key connecting area between the far
East and the Atlantic

Crossed by 25% of global marine
trades (though the 400 local ports do
not take full advantage of this)

Impacted by 7% of global mismanaged
plastic garbage

Overfished (88% of stocks
overexploited)

Heavily polluted (chemicals)

30 % of global tourism

Rotary : BOLOGNA, 15 Aprile 2023 ‘O BIAGINE
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L’agenda strategica Bluemed in Mediterraneo
22 Paesi,

13 priority goals were selected by countries of the Basin from the BlueMed

Strategic Research and Innovation Agenda: their implementation will foster effective maritime

3 Continenti

Diverse storie e
culture

Diverse percezioni
dei problem
economici e
ambientali

Queste priorita sono
riprese in H Europe:

Partnership SBEP
Mission

Rotary

Distretto 2072

sutainable, non-conflicting Blue Growth in the Mediterranean.

sustainable
food production

understanding
pollution impacts,
mitigation
and remediation

@ preparing to
climate change
adaptat|0n . nd define
and mitigation
measures

i linking

Pn tourism, tourists
and environment

A open data,
‘ open science,

open innovation

capacities,
blue skills and
blue professionals

_. exploring the potential of

blue biotech

promote the role of

marine renewable
energies

in the energy transition ph-.e

BOLOGNA, 15 Aprile 2023

spatial planning

greening vessels,
facilities
and services

an observing
¢ system of systems

538N\ synergies among

science, industry,
policy-makers
and society

from

traditional _
., Mmaritime economic

blue growth activities
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Le energie rinnovabili per la neutralita climatica (2050)

 EU Green Deal “renewable energy sources will play a key role for the
EU clean energy transition and increasing ORE production will be an
Important measure in this regard, building on regional cooperation
between Member States and highlights ways to tap into the potential of
ORE, including floating wind and solar, wave, and tidal energy. notably
by managqing the Union’s maritime space more sustainably”
0¢

[Average power capacity of offshore wind turbine ~ 0.4SMW MW 7,8MW A b )

Offshore Renewable Energy Strategy (Nov. 2020)
"“ORE is among the renewable technologies with
the greatest potential to scale up...”

‘MSP is an essential and well-established tool to
anticipate change, prevent and mitigate conflicts (esseun ey S W oan s 3006H)
between policy priorities while also creating synergies _
between economic sectors”

[Ocean enerqgy capacity (e.g. wave, tidal) 38MW  13MW 216W  40G6W )

All European basins are fundamental for the achievement of these objectives

Rotary 5,0 BOLOGNA, 15 Aprile 2023 ‘O panCINE
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Early stage of exploitation

Lower energy potentials

Site-specific solutions

Coexistence with Med uses and
vocations

Potentials for Multi-use (aquaculture,
O&G, desalination, tourism, hydrogen
and other green energies production
and storage etc.)

Consolidated R&l community and
growing interest of operators and
decision-makers

Licensing and permitting procedures

Le energie rinnovabili in Mediterraneo

5 oW 0° 5°E 10°E 15°E  20°E  25°E  30° -,,,,
i ’ 2 9 12

Energy Flux per unit crest [kW/m]

Ongoing MSP processes and Plans offer a great
opportunity to foster MRE and promote a positive
interaction with other maritime businesses

Distretto 2072
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