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Outline

* Issues and challenges for marine planners and
managers

* Main objectives of the proposed study

* The multi-risk approach for cumulative impacts
appraisal in marine areas
v'methodological framework and operative steps
v application in the Adriatic Sea case study

* Lesson learnt and future challenges for risk assessment
and management in marine areas
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Issues and challenges

Europe's seas are facing increasing threats and degradation due to a range of human
activities, impairing marine ecosystems and their services for human wellbeing.
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Issues and challenges
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Issues and challenges

Define appropriate and spatially
relevant management scheme for
the use and exploitation of the

marine space and related goods Achieve objectives of conservation and
and services protection of the marine space in order
to achieve, restore or maintain the Good

Environmental Status of marine areas

CHALLENGE

-

It becomes important to develop assessment approaches and methodologies
that are integrated, cross-sectorial and adaptive in order to support science-
based planning and management of marine areas.




Objectives

Multi-risk approach integrating
different tools
for the evaluation of cumulative
impacts in marine areas

@- Integrate heterogeneous

information by means of MCDA
functions

@- GIS-based maps and related
statistics representing

environmental impacts for marine
systems and targets

@- Implement a GlIS-based Bayesian
Belief Network to assess the
impact of alternative scenarios

Decision support tool
providing useful information and
scenarios to set priorities in MSP
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The risk-based framework

5-stages process
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The Adriatic sea case study

value:
- 18 MPAs.
- More than 7,000

/ ‘ Croazla s \ native species;
General features: oY p ;
M depth: 1222 : = Four out Of ﬁve
e i } Mediterranean

Slovema

- Area: 132.000 Km2

- Shared by 6 countries: :
Italy, Slovenia, Croatia it

Bosnia and Herzegovina, d r I a t ’I ‘Ee' egro
Montenegro, Albania.

S e a f«lbama’;"w . Economic value:

- Fisheries and tourism
are the most significant
sources of income.

- A growth of 230% in
cruise traffic and 106%
in container traffic




Phase 1 - Multi-hazard interactions assessment

Multi-hazard
interactions
assessment
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Phase 1 - Multi-hazard interactions assessment

Aggregates metrics and scenarios of climate, ocean, bio-geochemical and anthropogenic
pressures for determining potentially affected marine areas

Methodological steps:

Sel_ect the hazards to b_e analysed. _ } According to the MSFD requirements
Define the temporal window to be considered.

Analyze and spatially model single pressures.

Assess and spatially model the interactive effects of multiple
pressures occurring in the same area and leading to more complex
multi-hazards interactions, by applying specific MCDA aggregation
functions.

5. Normalize the results in a 0-1 range.
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available GIS dataset

Phase 1 - Multi-hazard interactions assessment:

Spatial domain

Dataset ; Update data Source
ad resolution
Which hazards can be Ports and harbours Adriatic sea, 1:50000 2014 http://atlas shape-ipaproject.eu/
Platform and wells for Adriatic sea, 1:50000 2014 http://atlas.shape-ipaproject.eu/
InveStlgated ? hydrocarbon extraction European seas, 1:100000) 2014 gz;m{:'sww'em()dnﬂ'eu/human'
Regasification terminals Adriatic sea, 1:500000 2014 http://atlas.shape-ipaproject.eu/
Underwater pipelines and cables | Adriatic sea, 1:50000 2014 http://atlas.shape-ipaproject.eu/
Foul areas Adriatic sea, 1:50000 2014 http://atlas.shape-ipaproject.eu/
\Vrecks Adriatic sea, 1:50000 2014 http://atlas.shape-ipaproject.eu/
Dumping disposal sites Adriatic sea, 1:100000 2014 http://atlas.shape-ipaproject.eu/
Dumped munitions sites European seas, 1:100000 2014 hgmﬁww'emc’dnet'eu/human_
Dredge spoil dumping European seas, 1:100000 2015 hgmﬁww'emc’dnet'eu/human_
Offshore dredged Adrfat?c sea, 1:100000 2014 http://atlas.shape-ipaproject.eu/
Adriatic sea, 1:100000 2015 http://adriplan.eu/
Offshore sand deposit Adriatic sea, 1:100000 2015 http://adriplan.eu/
Trawling fishing areas Adriatic sea, 1:100000 2015 http://adriplan.eu/
Mineral titles Adriatic sea, 1:50000 2015 http://adriplan.eu/
. - Global ocean https://www.nceas.ucsb.edu/globalma
Shipping traffic 1-1.000.000 2008 e
Distributional map of alien Mediterranena sea, 2015
species 10x10Km grid http://easin.jrc.ec.europa.eu/
. . . i . Mediterranena sea, http://accidents.rempec.org/RempecAc
Ship accidents points - oil spills 1-100000 2014 identsDatabase/
Coastal artificial protection Adriatic sea, 1:25000 2014 http://atlas.shape-ipaproject.eu/
Mllltary pI’aCtice areas Adriatic sea, 1:50000 2014 http://atlas.shape-ipaproject.eu/
Sea surface temperature (SST) | Mediterranena sea, 1/8° 2015 http://www.perseus-net.eu
Chlorophyll ‘a’ Mediterranena sea, 1/8° 2015 http://www.perseus-net.eu



http://atlas.shape-ipaproject.eu/
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http://www.emodnet.eu/human-activities
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https://www.nceas.ucsb.edu/globalmarine
http://easin.jrc.ec.europa.eu/
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http://atlas.shape-ipaproject.eu/
http://atlas.shape-ipaproject.eu/
http://www.perseus-net.eu/
http://www.perseus-net.eu/

Phase 1 - Multi-hazard interactions assessment:
selected hazards

Aggregates metrics and scenarios of climate, ocean, bio-geochemical and
anthropogenic pressures for determining potentially affected marine areas

Biological

impacts

Physical Anthropogenic

impacts chronic
chemical

Chemical L \E ' hazard

. Anthropogenic .

impacts

p introduced Anthropogenic

acute chemical

S technological hazard

hazard

: . Bosnia and
« - Hercegovina -

Anthropogenic
physical hazarc
by underwate

......
-----------

Anthropogenic
extractive
technological

hazard

Anthropogenic
biohazard

Baseline scenario 2000-2015 and

future scenario 2035-2050




interactive pressures

Phase 1 - Multi-hazard interactions assessment:

HAZARD TO BE

TYPE

EXAMPLE

MAIN INTERACTIVE

INVESTIGATED

Nalialge elel=(=lg{lef " Anthropogenic but

exacerbated by natural

biohazard _
pressures (climate)

Anthropogenic but
exacerbated by natural

Acute chemical

hazard _
pressures (climate)

Anthropogenic but
exacerbated by natural

Chronic

chemical hazard _
pressures (climate)

Non-indigenous,
introduced and
invasive species

Pollution from
one-off
spillages, oil
spills by
shipping
accidents
Diffuse pollution
by nutrients
input from land-
based run-off
and discharges

PRESSURES

Sea surface
temperature variation.
Shipping traffic

Port activity
Aquaculture

Sea surface
temperature variation
Oil-spill

Sea surface
temperature variation
Nutrient input




the expert questionnaire

Phase 1 - Multi-hazard interactions assessment:

A multirisk model

for ithe

assessment of

cumulative environmental impacts in marine

Areas:

Expert questionnaire supporting the aggregation of hazard interactions
bezed on the Choguet integral

1 Epecific Competanca
3 Yo of exparianca:

4. Familiarity with the cass chudy anca [ Adriatic 2

1. Rational:

Marima muas represeet complox and dynamic systeems facing moreming throats amd
dagradstion dus 10 eeulticls kumas activitios and Iearactive pressumas (5.9 fishing, mds
and hydrocarbon axtractce, Soorizm, anergy i A Forthor i =
dstsrmingd by climats chamgs whick & axpected to pose addtioral preseEes cn merine
SCORyRe rsing se2 kavels, increased sea tamparatoras and ocsan acidification
(IPCC, 101€). Ten comelative and syneegic impact of thess pressures b ggerig seves
altarasicm om biclogical, chemical and phyical precesses, vith negativs comzsquencas 7
e amvinoment wd the socio-economic sysem. In dus setting, mwultersk s imant
sprosants an & Fctive approach & adisuss diffarant sisks possd by medtipls and inferactive

pesasurss afectng merine sconiems and acthitiss (Galline s al, 2016) Moreswar,
MCTA hes besm widaly wsed to ageregats information abomw anirorenantal rsks amd
uumﬂmadmiduum-mhngmm (Fizzi ot al., 201%; Towesam, ot al, 2002;
Liskovatal, 2006; Giove atal, 2003).

Hiew we proposs a spatialby axplic wealti-risk appreach 1o svalets the coelative vpacts
méumdb—chuadr.mmmmm\ummwwmupgmama
in maring areas. The cae sudy aea sedected for the imploevantaticn of the daveloped
msthodology i reprasscted by she masing sck-rapicm of the Adrixtic ge3 bocated in the
wider Maditerranzam saa (Figurs 1),

Figurs 1: Tha Adsiatc ans czm rindy ame

Tho metkedology, 2 wpresented in tha famework cloded i Amnce A s based o the
comsscetive anahveis of a wids ey of preswires (a5, teparaiure varizton, botiom stress
oy akrasion and ssaling), bamrds (u g bic-hazard, esteropegeei acute chemical hazasd),
axpowed targsts amd vulnerebity factors [eg semste babst axisst and typalor,
':\\iod.i'mi‘l—iud.m‘\mmmhnﬂhm'\m\]umhﬂmnhmdﬂﬂ

b agErugats i iom abcect poult-hagards, peule-rulnarahilicy
mﬂmkhm.h:a\fhmmﬂ.nb&hphwdmﬁﬂ-&modmm oeafid 1o dedfine

agoaczivres for nhick classes {and rulaed O and 1 scores) are reported in the soimble

tablos = Armax B

Theeedors, there ars 1% combinaticns to be compiled for the concidared hazard & shoamd

im ks fellowing table.

]

Fom v, | Agaciar | Sor

A pointed ot in the e car
s that the pramstar S
value {La scors equal o 14
tha area, with 2 related scors
“Hew weuld I rears & seens)
& unueally e Svdntd (4
el gt bRy, Buk s agud
The sume sxwcie i be 2
geestionmaing {Tabla 1)

In cedar to battor £l in fha ¢
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» 0 e ooy sart bz o2

= 1: the merchmes sat b

= Anew added oriterim
dacrsase. For mstanc

EIOLOGICAL HATARD ASSESEMENT

Plsass Gl = e Score cohmye, walning the combination whars the selected paramsters
zaxy be in the kighest class (1= machress value) or in the lowest class (= mnieers
waloe)

The assigmed score sz verying babwaes 0 and 100,

EET Shipping, Fort Agmcultms [ Zcore
varittion traffic activity
[] [] [] [] []
T [1] [1] [1]
[1] T [1] [1]
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T T (] (] |
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Thae 0 xd | classes for the constdered paramgtoes are raported in Amnax B




Phase 1 - Multi-hazard interactions assessment:
the expert questionnaire

Anthropogenic biohazard

S.S-I.- Shlpp_lng P?r.t Aquaculture
variation | traffic | activity

0 0 0 0

1 0 0 0 —y s, Coalition scenario
—

0 1 0 0 17 Presence of the pressure in its

0 0 1 0 Y minimum value (minimum

0 0 0 1 8 intensity)

1 1 0 0 58 -

- . Presence of the pressure in its

= ° = ¢ maximum value (maximum

1 0 0 1 a8 intensity)

0 1 1 0 36

0 L 0 1 2> . Interacti ight f h

1 nteraction weig or eac

0 0 1 1 28 ' coalition scenarios, based on expert

1 1 1 0 82 judgment

1 1 0 1 72

1 0 1 1 69

0 1 1 1 43

1 1 1 1 100 Q




Phase 1 - Multi-hazard interactions assessment:
the expert questionnaire

Anthropogenic biohazard

SST
variation

Shipping
traffic

Port
activity

Aguaculture

0

o

o

42

17

19

58

61

48

36

25

28

82

72

69

43

Rlo|lkr|lk|lkr|lo|lolor|rR|Rr|lo|lo|lo]|-

Rl |lolkr|lR|lolR|[R|lo|lo|r|o|o|—|O

Rk |lOo|Rr|kR|lO|R|O|R|O|lOo|R|o|o

RIFIFPIFPIOIFRP|IFPIO|IFRPIOIO|IRP|O|OC|O|O

100

Choquet integral

-~

Aggregate and normalize in a
0-1 range the considered
interactive  pressures  and
related scenarios of coalitions,
for all the considered hazards.

C




main output

Phase 1 - Multi-hazard interactions assessment:

Baselme scenario 2000 2015

Future scenario 2035-2050

Jﬁ : Slovenla -
I e s - Croatia

e Slovema,,..,\.

Bosniaand
- Herzegovina

Legend

Hazard classes
Equal interval classification

‘ Hazard cla:

sses I Hazard range

100 50 0 100 Km

S

KM
OENI5EN 30

e AT
:’Ib-z acsh,
e

; :
!
8ES & 5

:
:

Croatia |

Bosniaand -
- Herzegovina

' Albanla

100 50 0 100 Km

Anthropogenic biohazard
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Phase 2 — Exposure assessment

Exposure
assessment

RECEPTORS:
- Marine
environment;
- Seagrasses;
- Coral and
maérl beds;
- Marine
protected
areas;
-Aquacultures.

Exposure
maps
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Phase 2 — Exposure assessment: available GIS dataset

http://atlas.shape-

Adriatic marine region Adriatic sea, 1:50000 2014 , ;
ipaproject.eu/
Marine administrative zones Adriatic sea, 1:50000 2014 .http:/ /.atlas‘Shape'
ipaproject.eu/
Global ocean 1:1.000.000 2014 tectedol t net
Marine Protected areas (MPAS) m\f\'\.’/';);ﬁaicsﬁa p:_ne =
Adriatic sea, 1:25000 2014 n0://at’as.shap
ipaproject.eu/
Sites of Community Importance http://atlas.sh
SCI), Zone of Special Protection Adriatic sea, 1:25000 2014 D/ 8185, S0A0E:
ZSP) |Qapr0|ect.eug
Nationally designated areas Adriatic sea, 1:100000 2013 [tp://atlasshape:
ipaproject.eu/
Biologic protection zones (BPZ) Adriatic sea, 1:10000 2013 http://atlas.shape-
ipaproject.eu/
Fishing regulated areas Adriatic sea, 1:1000000 2013 (otes//atlasshape-
ipaproject.eu/
Aquacultures Adriatic sea, 1:10000 2013 http://atlas.shape-
ipaproject.eu/
EUNIS seabed habitat Adriatic sea, 1: 1.000.000 2014 http://www.emodnet.eu/seab
ed-habitats
Seagrasses Adriatic sea, 1: 1.000.000 2013 http://Yvww.emodnet.eu/seab
ed-habitats
Coralligenous and maérl beds Adriatic sea, 1: 1.000.000 2014 [attpi//www Which el
habitats ed-habitats Ich elements
Biodiversity Shannon's Index Global scale, hex grid 2014
' o/ fuws otentially at risk and
Seagrass species richness Global ocean 1:1.000.000 http://data P y
wcmc.org/c

vulnerability factors can
be identified?



http://atlas.shape-ipaproject.eu/
http://atlas.shape-ipaproject.eu/
http://www.protectedplanet.net/
http://atlas.shape-ipaproject.eu/
http://atlas.shape-ipaproject.eu/
http://atlas.shape-ipaproject.eu/
http://atlas.shape-ipaproject.eu/
http://atlas.shape-ipaproject.eu/
http://atlas.shape-ipaproject.eu/
http://www.emodnet.eu/seabed-habitats
http://www.emodnet.eu/seabed-habitats
http://www.emodnet.eu/seabed-habitats
http://www.iobis.org/mapper/
http://data.unep-wcmc.org/datasets/11

Phase 2 — Exposure assessment

0 ifnoreceptoris presentin the investigated cell

E=
1 presence of one or more receptors

E= exposure score of the union of the geographic area of the receptors.

Selected receptor:
" Marine environment

Hot-spot with high environmental
and economic value:

= Seagrasses

= Coral and maérl beds

= Marine protected areas

= Aquacultures




L _________________________________________
Phase 2 — Exposure assessment: main output

- S

o N ";" J‘,
S
by
Croatia
=
>
— =5 L
)

" Bosniaand
- Hercegovina AN

|dentify higher environmental and socio-economic targets to

: prevent potential losses or damages
moara,
5,
] {
Legend «
Receptor (
N\
D Marine environment \\
Hotspots
- Coral and maerl beds [~ e /‘
Aquacoltures e \\ g
Seagrasses X / 2 oo
\"'»,Nf"\ Ii ‘\‘».J - “{ﬂ>7 %,
Protected areas \51 {, \{“’\.\L
\ _ e
\ B §(0 5 10 20
0 50 100 200 “ n B




T
Phase 3 — Vulnerability assessment

Vulnerability
assessment

Vulnerability V,.nme

Vfl(Sea bedTypology)s
Vf:!(Fordeden fishing areas) + an

|
Vulnerability V..o

Vfl{Sea bedTypology)’

VfS{Aq uacultureTypology)’ an

|
Vulnerability V..,..ccchem

Vf4( MPAs proximity-connectivity)’

VfS{Aq uacultureTypology)’ an

Vulnerability V..o chem

VfS(ExtensTon of seagrasses)’
Vfﬁ(ShannonIndex)! an

/ Vulnerability maps /
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Phase 3 — Vulnerability assessment

Aimed at evaluating the degree to which the receptors could be adversely affected by the

considered hazard based on site-specific physical and environmental information.

Methodological steps:

1.ldentification of physical
and environmental
vulnerability factors based on
site-specific information.

Hazard

Seabed M'.DA.S Extension of Extension of Seagra.sses Shannon | Aquacolture Forblc.iden
tvoolo proximity- coral and searasses species index tvoolo fishing
ypology connectivity | maérl beds & richness ypology areas

Anthropogenic
introduced
technological
hazard

Anthropogenic
extractive
technological
hazard

Anthropogenic
physical hazard by
underwater noise

Anthropogenic
chronic chemical
hazard

Anthropogenic
acute chemical
hazard

Anthropogenic
biohazard




Phase 3 — Vulnerability assessment

Aimed at evaluating the degree to which the receptors could be adversely affected by the
considered hazard based on site-specific physical and environmental information.

Methodological steps:

1.ldentification of physical
and environmental
vulnerability factors based on
site-specific information.

2.Classification and
normalization of vulnerability
factors in vulnerability classes
by environmental risk expert
team.

- - Vulnerabilit
Vulnerability factor Vulnerability class y
score
0-25.63 0,2
25.64 - 48.33 0,4
MPAs proximity- .
connectivity (km) 48.34-70.58 0,6
70.59 - 95.54 0,8
95.55-137.55 1
0.02-6.01 1
Extension of
seagrasses (Km?) 6.02-27.37 0,6
27.38-103.75 0,2
1.39-2.62 1
2.63-3.65 0,8
Shannon Index 3.66-4.34 0,6
4.35-4.80 0,4
4.81-5.55 0,2
0.07-17.79 1
Extension of coral and
maérl beds habitats 17.80-53.45 0,6
(Km?)
53.46 - 2014.49 0,2
Fish farms 0,6
Aquaculture typology
Mussel farms 1
Forbidden fishing Forbidden areas 0,2
areas Not forbidden areas 0,5
Very low richness (n° 1 of species) 1
5 o Low richness (n° 2 of species) 0,8
eagrasses Species
gR. b Medium richness (n° 3 of species) 0,6
ichness
High richness (n° 4 of species) 0,4

Very high richness (n° 5 of species)

<r;bed typology
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Phase 3 — Vulnerability assessment

Aimed at evaluating the degree to which the receptors could be adversely affected by the
considered hazard based on site-specific physical and environmental information.

Methodological steps:

1.ldentification of physical
and environmental
vulnerability factors based on
site-specific information.

2.Classification and
normalization of vulnerability
factors in vulnerability classes
by environmental risk expert
team.

Anthropogenic

Vulnerability - Anthropogenic extractive| Anthropogenic | Anthropogenic chronic i
factor Vulnerability class technological hazard biohazard chemical hazard acut:aczl;::'ucal
Mediterranean coralligenous
communities moderately exposed to
or sheltered from hydrodynamic
fction 1 1 1 1
Shallow sublittoral rock and biogenic
reef 1 1 1 1
Shallow sublittoral coarse sediment 0,2 0,5 0,5 0,5
Shallow sublittoral sand 0,2 0,5 0,7 0,7
Seabed typology -
Shallow sublittoral mud 0,2 0,5 0,8 0,8
Shallow sublittoral mixed sediment 0,2 0,5 0,7 0,7
[Maerl beds 1 1 1 1
Sublittoral seagrass beds including
ICymodocea and Posidonia beds 0,6 1 1 1
Bathyal sediment 0,4 0,2 0,2 0,2
IAbyssal sediment 0,4 0,2 0,2 0,2
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Phase 3 — Vulnerability assessment

Aimed at evaluating the degree to which the receptors could be adversely affected by the
considered hazard based on site-specific physical and environmental information.

Methodological steps:

1.ldentification of physical
and environmental
vulnerability factors based on
site-specific information.

2.Classification and
normalization of vulnerability
factors in vulnerability classes V= f(Vf,)
by environmental risk expert

team. D

3.Aggregation and V= physical and environmental vulnerability score,

normalization in a 0-1 range
of vulnerability factors .
through a  Multi-Criteria by the considered pressures.

Decision Analysis (MCDA) for
all the considered hazards. vf; = i" physical and environmental vulnerability factor.

representing the predisposition of the territory to be affected




Phase 3 — Vulnerability assessment: main output
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Phase 4 — Multi-risk assessment

Aimed at integrating information about the hazard with the environmental exposure
and vulnerability assessments in order to identify and ranking areas at risk in the
baseline (2000-2015) and future scenario (2035-2050)
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Phase 4 — Multi-risk assessment: main output
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Phase 5 — Cumulative impact assessment

Multi-hazard
interactions
assessment

P1 P3

HBiohazard

P2 || |Pa

H

Intro-tech-h

P5 P6

H

Acute-chem

P7

H

Chron-chem

P8

Multi-Hazard

maps

Exposure
assessment

RECEPTORS:

- Marine
environment;
- Seagrasses;

- Coral and
maérl| beds;

- Marine

protected
areas;

-Aquacultures.

Exposure
maps

Vulnerability
assessment

Vulnerability V,.onme

Vfl[SsabedTypology):
Vf2[Fcrbiddenfishimg areas) 7 an
|

Vulnerability V.,....cion

Vfi[SsabedTypo\cgy)i
VfB(_AquacultureTypoIogy)' an
|

Vulnerability V.....cc.chem

Vf4i[\’1PAs proximity-connectivity)’

VfBl‘_AquacultureTypoIogy)f an
|

Vulnerability V...... cem

VfS[Extsnsiom of seagrasses)’

\%i (%

6(Shannonindex)’

Vulnerability maps

Multi-risk
assessment

RBic:hazart:l

Rlntro-tech_h

R

Acute-chemical

R

Chronic-chem

Risk
maps

Cumulative
impacts
assessment

Cumulative
impacts

Cumulative
impacts
maps




Phase 5 — Cumulative impact assessment
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Phase 5 — Cumulative impact assessment: main output
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Take home messages

)
= Multi-risk approach integrating different tools, acting together as a
Decision Support System for the development of science-based policies and
management measures of marine areas that consider spatially relevant issues
and are consistent with the EU integrated maritime policy.

= AL " - = £ <
= Scenarios’ analysis through BBN considering a wide spectrum of options in order

to develop integrated management schemes able to balance
use/exploitation and conservation of the marine environment.

P s adiss > 3 b! ..,'.‘\ \sn 1
= Dynamic behaviors of pressures, hazard and vulnerabilities in temporal and

spatial dimensions (e.g. pressure persistence, cascading effects, changing in
ecosystem resilience and coping capacity, 3D pattern and marine circulation).

= Exploit machine learning algorithms potential to automatize time-
consuming data pre-processing processes and simplify cumulative impact appraisal
and multi-scenarios analysis under different input data and constraints




Thanks for your attention!
Questions?

Elisa Furlan

elisa.furlan@unive.it

Euro-Mediterranean Center on Climate Change (CMCC), Risk assessment and adaptation strategies Division, Venice:
http://www.cmcc.it/it/divisions/raas



Q&A session

To participate in the Q&A
Session, please use

the “Questions” menu
provided by the Go-to-

Webinar system




Forthcoming Webinar

FAO and the Koronivia Joint Work on Agriculture

February 19, 2019 — h. 12:00 pm CET

CnCC

Centro Euro-Mediterraneo
sui Cambiamenti Climatici




Thank you for attending this CMCC webinar.

This webinar was recorded and will be uploaded on CMCC
Youtube Channel: https://www.youtube.com/CMCCvideo
and to the CMCC website: www.cmcc.it

If you have any further question about the webinar, please
email: webinar@cmcc.it

CnCC

Centro Euro-Mediterraneo
sui Cambiamenti Climatici




