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Alternet Day - 12 June, 2024 Sustainability Research + Innovation Congress 2024 - Sustainability Science Days

Session 1: Ecosystem restoration for biodiversity and multiple ecosystem benefits

Coastal Restoration with Nature and

People : showcasing a living lab approach

Ana Lillebg, CESAM, University of Aveiro, Portugal
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Multiple benefits from Coastal Ecosystems

Marine Ecosystem Services

- "Atmosphere Ecosystem services

Commercial Regulation

=
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Threatened and

Provisioning

Enda nge red Regulating and
. maintenance
Species Cultural

Natural capital
Ecosystem services
(linked to ecological system and processes)

o A s - o ; Blue Growth
9\- - - D ‘ e

activities

N - — Nat | ital
‘ " ) aiila capF a Provisioning
Sub-soil assets and abiotic flows .
(linked to geological resources Regulating and
and geophysical cycles) maintenance by natural
. o physical structures
Mar' ne and Cultural settings

dependent on abiotic

Recreational - . structures

Activities y e
Subsistence Abiotic outputs

Harvest

Coastal Habitat

Image source: https://www.fisheries.noaa.gov/feature-story/accurately-accounting-economic-value-marine-ecosystems
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Multiple benefits from Coastal Ecosystems: supply and
demand for ecosystem services

Good Environmental Status Human wellbeing

Fish protein for human consumption
=
£
=
* Provisioning E Active compounds for nutraceutics;
* Regulation and = cosmetics; pharmaceutics;
maintenance
*  Cultural Reduce the dependency on non-
| : : Marine aquaculture -enewable abiotic energy sources
Ecosystem Biomass: plants and animals — aq renewable abiotic energy sources
Services : :
Biomass: all biota for Rl .
e : e ) ue biotechnology Cultural experiences
* Abiotic direct use or processing = al ex] '
ProvISIONIS Energy: algae biomass
: Nergy. algac 455 Blue energy
. O ‘ ) o : » CIICTE Y e earth elements.
Re?ulatlon and Irenewmble abiotic SoUMCES B Rare earth elfements_,
maintenance by commonly used
physical structures Interactions: environmental . Maritime, coastal and cruise tourism - A industrial metals;
and processes /physical settings non-renewable energy
« Cultural by abiotic Abiotic Ab 10t.¥c substances, Marine mineral resources
structures outputs materials, energy

Image source: Lillebg A.l., Pita C., Rodrigues J.G., Ramos S., Villasante S. (2017) How can marine ecosystem services support the Blue Growth agenda? Marine Policy, 81, 132-142. DOI: 10.1016/j.marpol.2017.03.008
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Blue Growth requires balanced, social-economic and environmental aspects
underpinned by marine Ecosystem Services

(
Actions Legislation
- Implementation of persuasive incentives and/or dissuasive incentives - Blue Energy Action needed to deliver on the potential of ocean
that could reduce the consumption of non-renewable energy energy in European seas and oceans by 2020 and beyond

- Monitor relevant MSFD descriptors and promote an effiective
implementation of EU environmental-related policies

- Follow EU guidelines for compatibleness with EU Nature legislation

- Reduce wild fish inputs into marine aquaculture fish feed formulations
- Adopt more ecologically sound management practices

- Marine Strategy Framework Directive

- Natura 200 in the marine environment: Birds and Habitats Directives
- Common Fisheries Policy

- Maritime Spatial Planing

- Promote eco-tourism and encourage links to other sustainable actions - Recommendations on European Tourism Quality Principles

- Development of key matrices and treshold indicators for marine - A European Strategy for more Growth and Jobs in Coastal and
biodiversity, abundance, habitat quality, population connectivity, Maritime Tourism

heterogeneity levels and community productivity - United Nations Convention on the Law of the Sea

- Use of the best available science on marine and coastal ecosystems; - United Nations Convention on Biological Diversity

acknowledge uncertainties and knowledge gaps

h

Good Environmental Status

Human well being

Fish protein for human consumption

- Provisioning =
Reoulati d « Active compounds for nutraceutics,
- Regulating an . .
.g 5 qE, cosmetics; pharmaceutics
maintenance a
- Cultural Reduce the dependency on
non-renewable abiotic energy
Ecosystem Biomas: plants and animals === Marine aquaculture » sources
I C services Biomas: all biota for i Cultural experiences
- Abiotic provisioning , . === Blue biotechnology b
: direct use or processing
- Regulating and .
maintenance by Energy: dlgde.b‘?md%/ Blue energy Rare earth elements,
hvsical structures renewable abiotic sources commonly used
p7y . Interactions: environmental 4 Maritime, coastal and cruise tourism . industrial metals.
- Cultural by physical . :
physical settings non-renwable energy
structures Abiotic Abiotic sustances, Marine mineral resources

outputs materials, energy
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Multiple benefits from Coastal Ecosystems: supply and
demand for ecosystem services

8°450W 8"200W
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Image source: O'Higgins T., Nogueira A.A., Lillebg A.l. (2019) A simple spatial typology for assessment of complex coastal ecosystem services across multiple scales. SCIENCE OF THE TOTAL ENVIRONMENT, 649 1452-1466. DOI: 10.1016/j.scitotenv.2018.08.420
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Climate Change Impacts on Coastal Ecosystems

garth's energy iMbaiance >
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Ocean warnming leads fo deoxygenation — a reduction in the amount of
oxygen dissolved in the ocean - and sea-lfevel rise — resulting from the
thermal expansion of sea water and continental ice melting. The rising
temperatures, coupled with ocean acidification (the decrease in pH of the
ocean due to its uptake of CQO,), affect marine species and ecosystems
and, consequently, the fundamental benefits humans derive from the
ocean.

Image and Wexl sou ce: DUPE: W, iusn.oiG esources’ ssucs-bniclfacea-warming; Mooificd Ly IUCK 217 van Sewskmann 2. a ., 2076
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Climate Change Impacts on Coastal Ecosystems: Blue Carbon
Ecosystems

* What is the net flux of greenhouse gases between Blue Carbon
ecosystems and the atmosphere?

Global Distribution of Blue Carbon Ecosystems

..}"

§¥ Mangroves & Salt Marsh Seagrass
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Adapting to Climate Challenges:

From climate risk to climate resilient development: climate, ecosystems (including biodiversity) and human society as coupled systems

(a) Main interactions and trends (b) Options to reduce climate risks and establish resilience

Climate Change Future Climate Change

causes Limiting Global Warming
Impacts and Risks

From urgent to S &
g S
timely action © § . B
y s = Climate Resilient
Development
Human health & well-being
equity, justice
- Goyernance Human Systems Ecosystem health Ecosystems
Human Society Ecosystems Finance Transitions Planetary health Transitions
Limits to adaptation including biodiversity Knowledge and capacity Societal | Energy Land | Freshwater
Losses and damages Limits to adaptation Catalysing conditions Industry | Urban, Rural Coastal | Ocean

Losses and damages & Infrastructure
: ; : Ecosystems and
W Technologies wd/v their biodiversity
C e

Vst

¢
\L_/ €M based app(Oa
Liver rovision 5 W
/ve///?oods oVIS e S
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Ecosystem o //hOOdS, Ecosystem Sew

The risk propeller shows that risk emerges from the overlap of:

. Climate hazard(s) | : EXpOSUre ’

...of human systems, ecosystems and their biodiversity
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Coastal Restoration with Nature and People:
a living lab approach ' T
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Coastal Restoration with Nature and People : for carbon
pathways and co-benefits

Carbon storage

Economlics Soclal acceptabllity

Measuring the abatement of carbon net

flux in restored coastal wetlands
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Literature review o%
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Coastal Restoration with Nature and People:
the quintuple helixes approach
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Coastal Restoration with Nature and People:
a living lab approach in the Atlantic-Arctic basins
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Coastal

Restoration with Nature and People
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ECOSYSTEM-BASED MANAGEMENT IN AND OUTSIDE PROTECTED AREAS
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Coastal Restoration with Nature and People: Ria the Aveiro
coastal lagoon region under the Natura 2000 network
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Coastal Restoration with Nature and People: Ria the Aveiro
coastal lagoon region under the Natura 2000 network

8's0'w 8°40Ww 8"30'w

Land Use Realms
B 1.1 Urban fabric B 3.1 Forests Lakes Agncultural
- 1.2 Industrial, commercial and transport units B 3.2 Scrub and/or herbaceous vegetation associations Rivers - Terrestrial Natural
B 1.3 Mine, dump and construction sites 3.3 Open spaces with litthe or no vegetation Wetlands - Urban
B 1.4 Antificial, non-agricultural vegetated areas [l 4.1 Intand wetlands I Ripanan
2.1 Arable land B 4.2 Marime wetlands I inlets & Transitional
2.2 Permanent crops B 5.1 inland waters B Coastal Terrestrial
I 2.3 Pastures B 5 2 Manne waters B Coastal
B 2.4 Heterogeneous agricultural areas e

Natura 2000 Study Area

A-A Sorvice Layer Crodits. Source. Esrl, DigitaiGlobe, GeoEye, Earthetar Geographics, CNES/Akkbus DS, USDA, USGS, AEX, Gotmapping "~ WFD coastal boundary

} AGORA Aorogrid, IGN, IGP, swisstopo, and the GIS User Community
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Living lab as a method underpinning co-creation and

co-implementation
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Coastal Restoration with Nature and People: resilience to
coastal erosion

real-time services, bridging sand

beach monitoring and sand
dunes, for an integrated coastal

alert system
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Coastal Restoration with Nature and People: climate change
mitigation

The colors of carbon

*... (blue, green and teal) highlight the role of carbon  *... (black, brown and red) impact Earth’s heat balance
in climate change mitigation via sequestration. or promote cryospheric melting.

Scaling up seagrass Quantifying and Testing advanced waste- Reduction of GHG
restoration [ citizens modelling GHG fluxes based fuels emissions
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Coastal Restoration with Nature and People: climate change
mitigation

bridging blue carbon and ports decarbonization

* blue carbon sequestration

—ni

=== * reduction of GHG emissions
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Coastal Restoration with Nature and People: integrated
maritime activity and biodiversity

transforming harbours and
marinas into nurseries
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Coastal Restoration with Nature and People: serious game
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Coastal Restoration with Nature and People

Kick-off- Meeting, 13-15 December 2022
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University of Aveiro, University of Aveiro, Portugal
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