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Climate change in the Mediterranean region

I . WITHOUT ADDITIONAL MITIGATION WARMING OF € ©
Th e m a I n fa Cts * REGIONAL TEMPERATURE gsé\:ﬁgggfgl\fLTLHEEvgs c
° Warming ncrensewi e 2.2 G EXPECTED TO GENERATE
(o—> IN 2040 CONDITIONS FOR MANY
. Extreme weather events POSSIBLY EXCEEDING ELEL L UL
Saltwater intrusion 3.8°C \2100 %NBREBEBEBTE%TH;EAE

*  Water scarcity

L Source: MedECC (2019) A preliminary assessment by the MedECC

Network Science-policy interface

How to adapt complex coastal territories to unavoidable climate changes?

How to monitor the impact of such changes?

How can effective management measures be implemented?
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Advanced Policy to Protect NATURA 2000 @reas  ,jong the coasts of the shared sea

Izola, 11-12 May 2021

Project partners:

) - ECO-SMART: Ecosystem Services Market for an

Program Interreg V-A Italy-Slovenia 2014-2020 « CESQA @ Industrial Eng. Dept., University of Padova (Italy)
* Municipality of Monfalcone (Italy)

Project duration 01.04.2020 - 31.03.2022 « Koper Regional Development Centre (Slovenia)

Total Budget € 858.546.61 » Science and Research Centre of Koper (Slovenia)

Co-financing European

. € 729.764,59 Associate partners:
Regional Development
Fund * [talian Ministry for the Environment and safeguarding of
Territory and Sea

» Natura 2000 network
* EUSAIR authority
o EUSALP authority
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Project aims

Goal: to assess ecosystem
services vulnerability and test
the economic feasibility to fund
the protection of
Biodiversity in NATURA 2000 sites
located in the interregional area
of Italy and Slovenia through
pilot application of
Paying for Ecosystem Services
(PES) schemes

Along the coasts of the shared sea
Izola, 11-12 May 2021

| 1. Climate Change Vulnerability assessment of |

|

5 Sites belonging to the NATURA 2000
Network

2. Climate change adaptation plan supported by
PES application in 3 pilot areas: 2 in Italy and 1

in Slovenia

3. Divulgation of harmonized procedures for
their application related to ecosystem services
and methods for the design and conservation of

biodiversity in the NATURA 2000 Network
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20-21 Izola, 11-12 May 2021

Payment for Ecosystem Services scheme:

‘_D[ Payment (€/units ES) ]_l

4 N { N

Buyer of ecosystem Contract, agreement Supplier of
services ecosystem services

\ J/ \, /

% ES (UﬂitS) ]ﬁ
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5’) The approach of ECO-SMART
to adaptation lzola, 11-12 May 2021

1) Ecosystem Services

Identification

Adaptation 2) Vulnerability Assessment

Plan

3) Paying for Ecosystem
Paying for Services

ecosystem
services

(PES)

4) Adaptation plan...
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gy 1) Identification of ecosystem services (ESS) Lol MLAS Miay oo

Wood, fibres, CULTURAL Symbolic

genetic resources SERVICES value
Green
recreation

PROVISIONING SERVICES

Food Water,

other uses
E ! Drinking water
Biomass
for energy

Natural
heritage

Science and
education

Soil fertility

Purifying
capacity soil,
water and air

Carbon
sequestration

o oo Tt Absorption of noise,
wind and'visual
REGULATING pollution
Pest control SERVICES

Water storage

Source: PBL, WUR, CICES 2014

Ecosystem services (ESS) can be
defined as contributions of
ecosystem structure and function
to human well-being.

(Burkhard et al., 2012; Burkhard B. & Maes J. Eds., 2017).
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Along the coasts of the shared sea

2) Vulnerability assessment 003, 1112 May 2021

v
Identification of ESS

Based on the framework of
Identification of Habitat, ESS, Hazards 1ISO 14091 and the
v requirements of 1ISO 14090

— Identification of cause-effect chain (both on adaptation to
Vulnerability _
Assessment ‘ Development of the Impact Chain ‘ climate change)

ESS Evaluation

1
E.g. K ledge based
Adaptive capacity evaluation } g. knowledge base

communities
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The case of the Veneto region

Caorle Lagoon - mouth of Tagliamento river (IT3250033)

Mouth of Tagliamento river (IT3250040) il
Valle Vecchia - Zumelle - Valli di Bibione (I1T3250041) s
Treviso <::::::::::> Trieste
Rich biodiversity: dunes, wetlands and Padua | VENI®E
salt marshes, mudflats, hunting and
fishing farms, estuary habitats, ... adri
Nearby mainland: dense urban areas Pula

and highly developed agriculture on
reclaimed land

Ravenna
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OBJECTIVE

Identify the ESS that characterized the pilot sites

1HHILCTICTY
ITALIA-SLOVENIJA

UNIONE EUROPEA
EVROPSKA UNIJA

Progetto standard co-finanziato dal Fondo eurapeo di sviluppo regionale
Standardni projekt sofinancira Evropski skiad za regionalni razvo)

MARKET FOR ECOSYSTEM SERVICES FOR AN ADVANCED
PROTECTION POLICY OF NATURA 2000 AREAS

WP3.1 Development and implementation of the climate
change monitoring system in the Natura2000 sites

of the 3 regions.

1) ecosystem services identification

Along the coasts of the shared sea

Izola, 11-1

EXPECTED RESULTS

Identify the ESS and related significance
Identify relevant stakeholders
Identify the Habitats relevant to the pilot sites

2 May 2021

Activity 5 Data collection for ESS identification.

STAKEHOLDERS INVOLVED IN THE PROCESS

NEED OF CAPACITY BUILDING

Filter [Section IGroup [Class Code [Simple descriptor Presence of the ESS: Description of service and connected  [Is this ESS important/relevant for the |Who is the stakeholder of  [Example Service
IYES habitat |Area? [this ESS?
INO
IN.1. (= NO INFORMATION)
CICEs Provisioning  |Biomass Wild ani ialand Jor| 1161 |Food from wildanimals b0 VES 0.: The lagoon provides nursery habitats for small |e.g.: Yes, small fishes are very abundantin the . |e.g.: There are very few localfishers
(Biotic) laguatic) for nutrition, materials |nutritional purposes fishes which can be fished. lagoon lwho benefit of this service
r energy [small fishes are found in open waters (which are in
lpart habitat Natura 2000 n° 1150) but they also
Ibenefit from the presence of shallow waters around|
salt marshes (mud flats habitat Natura 2000 n°
11140)
CICES _[Provisioning Biomass [Cultivated terrestrial plants for_[Cultivated terrestrial plants (includingfungi, | 1111 [Any crops and fruits grown by [Standing wheat crop before harvest (Proxy.
Biotic) Inutrition, materials orenergy  falgae) grown for nutritional purposes lhumans for food; food crops for: ecosystem contribution to growth of
lharvestable wheat)
CICES Biomass [Cultivated terrestrial plants for [Fibres and other materials from cultivated 1112 |Material from plants, fungi, [Harvestable surplus of annual tree growth
Inutrition, materials orenergy [plants, fungi, algae and bacteria for direct use lalgae or bacterial that we can
r processing (excludinggenetic materials) s
CICES  [Regulation & [Transformation of [Mediation of nuisances of Noise attenuation 2122 |Reducing noise [Shelter belts along motorways
i i or physical icorigi
Biotic) nputs to ecosystems
CICES  [Regulation & [Transformation of [Mediation of nuisances of Visual screening 2123 [Screening unsightly things [Shelter belts around industrial structures
i or physical icorigi
Biotic) nputs to ecosystems
CICES |cultural (Biotic) [Direct, in-situand Physical and thatthat 3.1.1.1 |Using the environment for sport| |Ecological qualities of woodland that make it
utdoori i natural bleactiviti land recreation; using nature to lattractive to hiker; private gardens
int recuperation or enjoyment through active or elp stay fit lor
immersive interactions (Opportunities for diving, swimming
id of thatenable | 3.1.1.2 |Watching plants and animals lix of species ina woodland of interest to
35 with natural lactivities promoting health, recuperation or where they live; using nature to lbirdwatchers
int through passive or ldestress
linteractions (Whales, birds, seals and reptiles can be
lenjoyed by wildlife watchers
| of baseline flows and |Mass flows. 5.2.1.1 |Physical barriers to landslides and bar providing coastal protection
Jents
1 of baseline flows and [Liquid flows 5.2.1.2 |Physical barriers to flows jatural levees providing flood protection
CavenuTw e ugaT ertremeevents
(Abiotic) fconditions
CICES & fphysical, [Gaseous flows 5.2.1.3 |Physical barriers toair \Topographic control of wind velocity
Extended [Maintenance hemical, biological fextreme events Imovements

(Abiotic)

fconditions
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OBJECTIVE

2) Vulnerability assessment

Analysis of the Habitats and exposure to hazards

CESQA

e
CENTRO STUDI QUALITA AMBIENTE.

Jf

nerreg
ITALIA-SLOVENIJA

UNIONE EUROPEA
EVROPSKA UNIJA

to standerd co-finanziato dal Fondo europeo df sviluppo regionale
ardni projekt sofinancira Evropski sklad za reglonalni razvof

MARKET FOR ECOSYSTEM SERVICES FOR AN ADVANCED
PROTECTION POLICY OF NATURA 2000 AREAS

WP3.1 Development and implementation of the climate

Along the coasts of the shared sea
Izola, 11-12 May 2021

EXPECTED RESULTS

1. Habitat/ESS vulnerability

2. Impact chain

Activity 5 2nd Data collection for vulnerability assessment

Sito NATURA2K Hazard List
SHdi
Average — Increase in Increase in | Increased e SH
Increased | Increased " N Increase in [tidal range? /| he frequency] i ity Increase in ~ Changes in Variation in ESS erogati (che
Name [siTe copg PABITA HABITAT DESCRIPTION rise(of _[entity of heat| frequency of | CUZtionof || Water |Hypoxiaand |, Increase in |Sali dge| ofextreme | extreme fhefrequency CENEE | e river [T feduency i foi (#1) stori del
TCODE ; each heat |acidification [ ~anoxia crease currents ! of etz
water,soil | peaks | heatpeaks [ 77" waterlevel | ~high tide weather | weather | offires water regime| abundance ldel servizio)  S€Mizi®
and air) P level events events
7210 [Calcareousfens with Cladium mariscus and species of the
2130 [Fixed coastal dunes with herbaceous vegetation ("grey dunes")
1210_|annual vegetation of driftlines
2250 Id h Juniperus spp-
thy i il b:
1420
lSarcocornetea fruticosi)
Logana di 9340_|Quercus ilex and Quercus ifolia forests
e 1150 _|Coastal lagoons
el [IT3250033] 2270 [Wooded dunes with Pinus pinea and,
P 1310 Jsalicorniaand other. izi dsand
2110_|Embryonicshifting dunes
2120
"white dunes")
2230 iad land
6a20 [Mediterranean tall humid grassiands of the Molinio-
6410 |Moliniameadows on calcareous, peaty o clayey-silt-laden soils
Molinion caeruleae)
2250 Id hJuniperus spp-
9340_|Quercus ilex and Quercus ifolia forests
2130_|Fixed coastal dunes with herbaceous vegetation ("grey dunes")
" T - " -
1420
lSarcocornetea fruticosi)
1210 |Annual vegetation of drift lines
Foce del 2110_|Embryonicshifting dunes
i 3250040 1310 [salicornia and other annuak izi dsand

20 Mediterranean tall humid grasslands of the Molinio-

2270_|[Wooded dunes with Pinus pinea and,
64:

T

STAKEHOLDERS INVOLVED IN THE PROCESS

, peaty or dlayey-silt-laden soils

p.

difolia forests

antichalophilous scrubs

lands of the Molinio-

e
S 1210 _|Annual vegetation of driftlines
210 [CAIC fens with of the
2130 |Fixed coastal dunes with herbaceous vegetation ("grey dunes")
6410 |Moliniameadows on calcareous, peaty o clayey-silt-laden soils
Molinion caeruleae)
2120 il

white dunes")
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Hazard Identification
IPCC

Widespread impacts attributed to climate change based on the available scientific literature since the AR4 ( AR4 Repo rt; AR5 Repo rt)
+

POLAR REGIONS (Arctic and Antarctic)
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Confidence in attribution Observed impacts attributed to climate change for =
to climate change Physical systems Biological systems Human and managed systems ™
- = {" 94 | Glaciers, snow, ice 1" | Terrestrial ey | . o
- = E E E 'ﬁ' i%% tand/or permafrost * | ! ecosystems 'm | ‘g; | Food production * g;f:ﬁ;ﬁg‘f;ﬁiw .
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Caorle Lagoon - mouth of Tagliamento river
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031 Vulnerability Assessment: Habitats |ZO‘,’5311_§‘,:\;:;;)§1 S

Molinia meadows on calcareous, peaty or clayey-silt-laden soils (Molinion...

Mediterranean tall humid grasslands of the Molinio-Holoschoenion

Malcolmietalia dune grasslands

Shifting dunes along the shoreline with Ammophila arenaria ("white dunes")

Embryonic shifting dunes

Salicornia and other annuals colonizing mud and sand

Wooded dunes with Pinus pinea and/or Pinus pinaster

Coastal lagoons

Quercus ilex and Quercus rotundifolia forests
Mediterranean and thermo-Atlantic halophilous scrubs (Sarcocornetea fruticosi)

Coastal dunes with Juniperus spp.

Coastal dunes with Juniperus spp.

Fixed coastal dunes with herbaceous vegetation ("grey dunes")

CICE

Calcareous fens with Cladium mariscus and species of the Caricion davallianae

0 2 4 6 8 10 12 14
B Average temperature rise (of water, soil and air) M Increased entity of heat peaks M Increased frequency of heat peaks
Increased duration of each heat spike B Water acidification B Hypoxia and anoxia
B Increase in the average water level B Increase in tidal range / Increase in high tide level W Saline wedge
B Increase in the frequency of extreme weather events B Increased intensity of extreme weather events B Increase in the frequency of fires
B Changing currents B Changes in the river water regime Variations in the frequency of precipitation

Variation in rainfall abundance B Subsidence
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Hazard

Increase in the average water level

Increase in tidal range / Increase in high tide level

Saline wedge

Changes in the river water regime

Variation in rainfall abundance

Subsidence

Habitat

~~.Caorle Lagoon - mouth of Tagliamento river

Calcareous fens with Cladium mariscus and

species of the Caricion davallianae

Along th
lzola, 11-1

e coasts of the shared sea
2 May 2021

ESS

7

Coastal dunes with Juniperus spp.

~

Coastal lagoons

Malcolmietalia dune grasslands

J

/| Molinia meadows on calcareous, peaty or '_ H
clayey-sili-laden soils (Molinion caeruleae) |

Bio-remediation by micro-organisms, algae, plants,]
and animals

Hydrological cycle and water flow regulation
(Including flood control, and coastal protection) |

.

Maintaining nursery populations and habitats
(Including gene pool protection)

Characteristics of living systems that enable
aesthetic experiences ..

Control of erosion rates




Caorle Lagoon - mouth of Tagliamento river
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2021 § Vulnerability Assessment: Relevant Ecosystem Services 0 1112 May 2021

Higher and lower plants (whole organisms) used to breed new strains or varieties I [
Characteristics or features of living systems that have an option or bequest value EIEEEN
Characteristics or features of living systems that have an existence value I EEEN
Elements of living systems that have symbolic meaning -

Animals reared by in-situ aquaculture for nutritional purposes IEEEN
Regulation of chemical composition of atmosphere and oceans Il
Seeds, spores and other plant materials collected for maintaining or establishing a population | ]
Cultivated plants (including fungi, algae) grown as a source of energy O

Characteristics of living systems that that enable activities promoting health, recuperation or...h Il T .

Weathering processes and their ettect on soi quality I I
Seed dispersal I IE——

Control of erosion rates h- I _
Characteristics or living systems that enable aesthetic experiences NN [ ]
Characteristics of living systems that enable activities promoting health, recuperation or enjoyment... EE" EEE————— [
R . . . . — -
Maintaining nursery populations and habitats (Including gene pool protection) [ D |
Hydrological cycle and water flow regulation (Including flood control, and coastal protection) [ [ | ]
Bio-remediation by micro-organisms, algae, plants, and animals [ D | [
Wild animals (terrestrial and aquatic) used for nutritional purposes [ | . [
Fibres and other materials from wild plants for direct use or processing (excluding genetic materials) I ||
0 20 40 60 80 100
B Average temperature rise (of water, soil and air) B Increased entity of heat peaks Increased frequency of heat peaks
B Increased duration of each heat spike B Water acidification B Hypoxia and anoxia
M Increase in the average water level M Increase in tidal range / Increase in high tide level Saline wedge
B Increase in the frequency of extreme weather events B Increased intensity of extreme weather events M Increase in the frequency of fires
Changing currents Changes in the river water regime Variations in the frequency of precipitation

W Variation in rainfall abundance W Subsidence



Caorle Lagoon - mouth of Tagliamento river
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20-21 Vulnerability Assessment: Results Izo‘rarjgﬂ_éﬁ’:yszg; e shared sea
* Subsidence

45 .

Changes in river water regime
43 * Increased the average water level \@
41 * Increase in tidal range / increase in high tide level

e Variation in rainfall abundance

ESS vulnerability

39
* Saline wedge
37
35 - :
Hypoxia and anoxia ——o Increase in the frequency of extreme
weather events
33 Changing currents ==
31 TPt Increased intensity of extreme
Water acidification SRR AR RVERES
29
27 ] :
Increased duration of each heat spike
25 Average temperature rise (of water,
23 soil and air)
21 Increased frequency of heat peaks
19 Increased entity of heat peaks
17 A Increase in the frequency of fires
15
0 1 2 3 4 5 6

Habitat vulnerability



The Slovenian pilot case study of project ECO-SMART:

Sloveni o " .
P:e\;?g:wréy Natu ra 2000 area Of SkOCJanSKI Zat0k Along the coasts of the shared sea
20-21 Izola, 11-12 May 2021
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Figure 2: Skocjanski zatok Nature Reserve Figure 3: Skocjanski zatok - Natura 2000 area
Skocjanski zatok Nature Reserve is a coastal Mediterranean wetland located near the city of Koper on the
Slovenian coast. It is protected under the Natura 2000 network and also as a Nature reserve from 1998 (Act on Interreg H
Skocjanski zatok Nature Reserve). TALASLOVENDR 5

>
= ECO-SMART
T

tantart o franriata dat Fands eurcpes i iuppe regionale
A BT MOAMHE EVTDGA) LR £ NP TATA]



-+ Ecosystem Services, climate risks and vulnerability

Slovenian .
Presidency Along the coasts of the shared sea
20-21 Izola, 11-12 May 2021

VULNERABILITY ANALYSIS - glu:hl:janski zatok

E55 VULNERABILITY

Natural, abiotic characteristics or features of nature that have either an... I 0000 I S |
Natural, abiotic characteristics of nature that enable spiritual, symbolic and__ I I .
.. . MNatwral, abiotic characteristics of nature that enable intellectual interactions I I | |
prOV!Slqnlng Matural, abiotic characteristics of nature that enable active or passive physical... |IREEG_—_—_E—G_—GG_ 0 I | |

(bl:;;)lc) provisioning Mediation of nuisances by abiotic structures or processes I I I —

(abiotic) Characteristics or features of living systems that have an existence value IS 10000 I S I ]

7% Characteristics of living systems that are resonant in terms of culture or heritage I BN 0 | |

Researching nature | 0 I S S |

Characteristics of living systems that enable activities promoting health,... INE_—G_—_ R | |

Characteristics of living systems that enable activities promoting health,... I 0 I R |

Regulation of temperature and humidity, including ventilation and transpiration I 0000 N I | ]

Regulation of chemical composition of atmosphere and cceans I 00 I I ]

Hydrological cycle and water flow regulation (Including flood control, and... I 0 I P L]

cultural regulation & Visuzl screening I I
(biotic) maln.ten.ance 0 10 20 30 40 50 &0 70
32% (biotic) Rp— - i and s :
39% ge temperature rise (of water, soil and air) B Increased entity of heat peaks 1 Increased frequency of heat peaks
B Increased duration of each heat spike W 'Water acidification B Hypoxia and anoxia
regulation & M Increase in the average water level M Increase in tidal range? / Increase in high tide level Saline wedge
maintenance M Increase in the frequency of extreme weather events B Increased intensity of extreme weather events M Increase in the frequency of fires
(abiOtiC) B Changing currents M Changes in the river water regime Wariations in the frequency of precipitation
6% W Variation in rainfall abundance M Subsidence

Figure 4: Skocjanski zatok ESS Figure 5: Skocjanski zatok Nature Reserve ESS vulnerability assessment

According to CICES classification Skocjanski zatok offers 31 ecosystem services that were considered
within the analyses of climate risks and ESS vulnerability during the first phase of the project ECO-SMART. interreg E

ITALIA-SLOVENIJA

oA ECO-SMART
S



Along the coasts of the shared sea

for Ecosystem Services schemes 20l 11-12 May 2021

Presidenc

s» Where are we now? Definition of Payment

20-21

Possible PES schemes have been identified. E.g. for the Veneto area:

1. Protection from storm surges with natural dune defense systems
e Coastal nourishment;
* Dune conservation/restoration, e.g., with plantations.

2. Recovery of a minimum vital and ecological functionality of the lagoon

system
* Tidal opening of some lands

3. Implementation and maintenance of slow use and environmental education

actions
* Exploit variable revenues, such as tourist taxes, an increase in beach
parking, etc., to define annually a targeted programme of conservation

actions



- Common methodology of Adaptation plans, accompanying action
doverian B plans and feasibility assessments

Presidency
20-21

Along the coasts of the shared sea
Izola, 11-12 May 2021

The expected results of the proposed methodology are:

o Adaptation plans with action plans and feasibility assessments for
Natura 2000 pilot sites in Italy and Slovenia

5. EVALUATE COMMUMNICATE AND RAISE Z-hﬁi‘;ﬁ:ﬂﬁ
THE ADAPTATION AWARENESS KNOWLEDGE AND o Signed agreements with local actors for the support and
STRAIGHTEN KNOWLEDGE AND BASELINE ; ; .
y. COMPETENCES \ implementation of the selected relevant local adaptation measures

P

ENGAGE STAKEHOLDERS IN " o Designed protocols of public tenders for the implementation of the
INNOVATION DRIVEN RESEARCH

adaptation plans using PES models
MAINSTREAM ADAPTATION

4_ DESIGH THE
IMPLEMENTATION 3. pDEVELOP CC
{ACTION PLANS ADAPTATION
AND FEASIBILITY PLANS
ASSESSMENTS)

Figure 6: Common methodology for adaptation plans



Along the coasts of the shared sea
Izola, 11-12 May 2021
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S!ovenar;) CO“C'USiOﬂS

1) A novel approach to identify climate-vulnerable habitats, related ESS and the
Impact chain of hazards on them has been successfully demonstrated

2) Stakeholder engagement was (and will be) be fundamental for the implementation
of such approach

3) Uncertainty in climate scenarios affect our analysis, especially given the lack
of fine scale predictions for the northern Adriatic coasts

4) ESS can support nature conservation and a sustainable management of
territories (need to educate developers and decision makers)

5) To exploit the potential of ESS there is a need to adopt an ecosystem

approach in planning and management of coastal and marine resources
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Thank you for your attention.
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Co-funded by
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Along the coasts of the shared sea
Izola, 11-12 May 2021

£7% European
Commission

Dr. Alberto Barausse
University of Padova
ECO-SMART Project
alberto.barausse@unipd.it

https://www.ita-slo.eu/sl/eco-smart
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