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Assessing cumulative effects to support ecosystem-based
management (bridging the gap)

& CNR - ISMAR Marine Science Institute - Venice| Stefano Menegon
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CEA'’s relevance to the sustainabillity

Maritime Spatial Planning

Process by which the relevant
Member State’s authorities
analyse and organise human
activities in marine areas to
achieve ecological, economic

and social objectives
(MSP Directive: 2014/89/EU)
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Define current condition
Identify issues

Evaluate alternative
management actions

Transboundary, Spatially-explicit,

regated indicators

CEA

Cumulative Effects

Assessment

" Bridging the gap between
science and decision-making in
ecosystem-based management
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CEA gradients



Supporting MSP processes: Adriatic Sea exploratory CEA

Management aim

define current conditions and identify issues gy '
CEA aim oS
Transboundary cumulative effects of multiple human uses (multi-sectoral) on multiple i
environmental receptors (seabed habitats, fish nursery, marine mammals and turtles).

Maritime transport Explicit geospatial impact chain : !#@g :

Oil & gas extraction AN
Coastal & maritime tourism S
Small scale fishery

generate

‘:E‘, o
i /.

RO
Z .

Marine litter
Underwater noise
Inputs of organic matter
Abrasion

* 5 countries

e 18 human uses

e 15 MSFD pressures (MSFD alignment)

e 28 environmental receptors

* Hydrodynamic modeling of the Adriatic Sea to
improve pressure assessments

* Land-Sea interactions (78 rivers, 40 coastal
cities). Nutrient dispersion (organic matter,

Distance Model nitrogen and phosphorus) and salinity

* Grid-based analysis (resolution 500 m)

Seabed habitats
Nursery habitats

Marine mammals
Turtles
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Menegon et al. 2018. DOI: 10.1016/j.ecolind.2018.03.060



https://doi.org/10.1016/j.ecolind.2018.03.060

Spatial distribution of
MSFD pressures
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Underwater noise Coastal tourism

LSI Nutrients dispersion: Nitrogen and Phosphorus

Sensitivities-based modelling of the cumulative =
ecological effects - gz'
* Expert-based survey, interviews, literature review i
* Impact extent, impact level, recovery time

Spatial distribution of o

Cumulative impact

Maritime Transport

Coastal and Maritime Tourism

0 o

100 @*&‘
o R
N | N
o

500

oo
N\“-% R A\
Overall CEA

seman 815 - A 46 - Maditemancan biocenosis of coasisl detntic bottoms
o o = 20818 (10.09 %)

mmmmmmmmmmmmmmmmmmmm e
Miltary Areas
0il & G: h
Aquaculture B —
wal by s
bles and Pipelines B
Coastal Defence Work P
0il & G: N f—

nping areas for dredging |
Offshore sand deposits |

newable energy faities |

Cumulative impacts on specific environmental receptors 0 o » W



MSP proposal Emllla Romagna Case Study

'.l

s

‘,{ =

Identify issues

5.300 km?
14 municipalities

* Conflicts and

526.000 residents

38.000.000 annual E¥pec;ed
overnight stays rends

synergies
* Cumulative
Impacts

platforms & terminas Portfolio of plannlng measures

Vision and
Management
Objectives

Coastal defense

and erosion
0O&G decomm.

Offshore wind
farms

Fishery and
aquaculture

Environmental
protection

Barbanti et al. 2018

Portfolio of

Scenario analysis
* Conflicts and

synergies
* Cumulative

Measures
Impacts

Scenario analysis
How impacts would change




CEA & Marine Ecosystem Services

Integrating socio-ecological dimension into the CEA procedure
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Cumulative effects assessment
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Marine Ecosystem services (MES)

MES Threat

Conservation objectives

A) Preservation of the integrity of
Essential Fish Habitats (EFHSs) of fish
species of high commercial value

B) Protection of high-conservation
value species (mammals and turtles),
currently severely threatened by
human activities
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Farella et al. 2020 (Under review)

Conservation proposal

1 Biological Protection Area
(BPA)

2 priority areas for the
protection of sea turtles and
bottlenose dolphins



gy %%%Qﬂ%g Data & information needs

Open data
repository

Interoperable
Services

Cumulative EFffects
Assessment

I Thematic data
OPEIMICUS

Marine Environment Monitoring Service
Climate Change Service
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Geoplatform: data repositories and tools

Tools4MSP Geoplatform

CEIOR pess
Monsco
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Explore Case Studies

Selected Objects

4 Casestudies found it

Explore Casestudies /

Cumulative Effects Assessment for the Adriatic sea
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Data w Maps  Case Studies v Abol

PORTODIMARE Geoplatform

C lative Effects As it for the Adriatic = .
D e e Grid of analysis A4.26 - Mediterranean A3 - Infralittoral rock

m The Case Study contans information about 12 human uses and 27 environment . coralligenous and other hard substrata
interreg M slctLors communities
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Slovenia - CEA

Case study for Cumulative Effects Assessment

A5.26 - Circalittoral A5.34 - Infralittoral fine A5.36 - Circalittoral fine

muddy sand mud mud
SeloctLayer Select Layer Select Layer

Welcome to the Geoportal of Adriatic-lonian region

The Geo data portal of Adriatic lonian Region (GAIR) provide: ss to numerous datasets related to coastal and mari reas and to several modules for It
Coastal Zone Management (ICZM) and itime Spatial Planning (MSP) analysis and risk evaluation. It represents a relevant and original improvement sup ,,
transparent and efficient decision-making pr ses. The Ge ove tra ona peration between AIR Countries on maritime and marine govel Vi AT 5 LT v
services, i.e. ICZM/MSP, and an important support to the EUSAIR Action Plan implementation, cross-cutting to the 4 Pillars of the Strategy. e e A AS5.535 - Posidonia beds
biocenosis of coastal biocenosis of shelf-edge

: o Select Layer
terrigenous muds detritic bottoms
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Global distribution within the water column of

recorded marine biodiversity
(Webb, Vanden Berghe, O'Dor, 2010. Source: OBIS)

The global distribution of marine
biological records reveals chronic .
under-exploration of the deep pelagic
ocean

« Strengthen overall knowledge on
deep pelagic ocean.

Key challenges

Improve access to marine data, including economic, social and environmental
information

Encourage the deposition of sample/data in open data and interoperable
repositories

Improve effects and impact assessment (ecological response)

* Overcome weakness on expert judgments to model Pressure-Environmental
receptors relationships

* Improve evaluation of indirect interactions and effects (especially at broader
scales)

* Three-dimensional and multi-temporal (e.g. seasonality) aspects (time-series)
Climate change issues

Need for methods to better take into account Marine Natural Capital and its
direct and indirect benefits to maritime commercial and non-commercial
activities
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