@ Round Table Online Event
121 14/09/2020

B

o |
-_\
D
—
| —

i
; 322N il Y
= il :::U' 'Uq"

SItE Towards Lecce2021

4E8P UNIVERSITA L1f§:V,Vi‘t'ch www.congresso.ecologia.it

EMEpf DL SALENTO

Natural Capital Assessment in Marine Ecosystems

Pier Paolo Franzese, Elvira Buonocore, Giovanni F. Russo, Parthenope University of Naples

Educational, Scientific and

Round Table Session: Ecosystems and their services for human well-being Cultural Organization

United Nations .

* UNESCO Chair in

« Environment, Reso
. Parthenope Universi

urces and Sustainable Development
ity of Naples, Italy



Ecosystem goods and services from marine ecosystems
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The oceans provide food * E
security through protein from o
wild-caught fisheries s .
and aquaculture Q recreational .
opportunities through fishing a lelngﬂ and 5wnmm|ng,

and shoreline protection from storms and flooding - Marine resources,
)
particularly seagrasses Xand mangroves g sequester carbon t The oceans also

provide for biodiversity &and other services, such as fossil fuels ”iland transportation.



The role of Marine Protected Areas (MPAs)

Strategic Plan for Aichi Biodiversity Target 11 of the Strategic Plan for Biodiversity 2010-2020 calls for Parties to the CBD
Biodiversity 20112020 | to achieve the following: ‘By 2020, at least 17 per cent of terrestrial and inland water areas and 10
per cent of coastal and marine areas, especially areas of particular importance for biodiversity
and ecosystem services, are conserved through effectively and equitably managed, ecologically
representative and well-connected systems of protected areas and other effective area-based
conservation measures, and integrated into the wider landscape and seascape’.

and the Aichi Targets

“Living in Harmony with Nature”

The Strategi
fra

o The new EU-wide Biodiversity Strategy will:
“By 2050, biodiversity is valued, conserved, y ay
restored and wisely used, maintaining
ecosystem services, sustaining a healthy e Establish protected areas for at least:
planet and delivering benefits essential for all
people.” With stri ion of
0, 0 ith stricter protection o
30 /0. 30 /O remaining EU primary and old-
of land in of sea in growth forests legally binding
wawirsess § 4 Hocanon i Europe Europe nature restoration targets in 2021.

CLEAN WATER DECENT WORK AND
AND SANITATION ECONOMIC GROWTH
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ACTION BELOW WATER AND STRONG FDR THE GOALS
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Increasing organic Halting and Restoring at least Reducing the Planting 3 billion
farming and biodiversity- reversing the 25 000 km of EU use and risk of trees by 2030
The 17 Sustainable Development Goals of the 2030 Agenda for Sustainable Development. rich landscape features decline of rivers to a free- pesticides by

The online version of this report provides an interactive table with more detail on the contribution of on agricultural land pollinators flowing state 50% by 2030
protected areas to each SDG.




World Marine Protected Areas
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Italian Marine Protected Areas
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How to calculate the value of natural capital in marine ecosystems?




Methodological approaches for
natural capital and ecosystem services assessment (TEEB, 2010)
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H.T. Odum Emergy Accounting

Emergy is a neologism meaning energy + memory

m:ng

Solar Emergy is the total amount of solar energy directly and indirectly required to
make a given product or to support a given flow (Odum, 1996).

The amount of emergy that it takes to make a unit of output flow or product is termed
solar transformity (sej/Joule).

Emergy is a donor-side approach. Value is in the environmental work supporting a
product or a service.

Ecological Modelling
Volume 339, 10 November 2016, Pages 89-91

Ecological Modelling
Volume 271, 10 January 2014, Pages 1-3

e VI

ELSEVIER

ELSEVIER

Editorial
Editorial
Environmental accounting: Emergy, systems ecology, The geobiosphere emergy baseline: A synthesis
and ecologlcal mOde”mg Mark T. Brown (Guest Editor) & =i, Daniel E. Campbell (Guest Editor) X, Sergio Ulgiati (Guest

Pier Paolo Franzese & X, Mark T. Brown X, Sergio Ulgiati = Editor) =, Pier Paolo Franzese (Subject Editor) =




The Italian National project for Environmental Accounting in MPAs

The Italian Ministry of the Environment
has financed a research programme for
the implementation of an environmental
accounting system for all the Italian
MPA:s.

The main goal of such a system is the
calculation of the ecological and
economic value of the MPAs, with
particular reference to natural capital and
the ecosystem services generated in each
protected area.

Journal of Environmental Accounting and Management 3(4) (2015) 324-332

Journal of Environmental Accounting and Management ‘{!Ml.
PUBLISHING

https:/Ihscientificpublishing.com/Journals/JEAM-Default.aspx

Environmental Accounting in Marine Protected Areas: the EAMPA Project

Pier Paolo Franzese" Elvira Buonocore!, Chiara Paoli’>, Francesco Massa’, Donati Stefano’,
Giorgio Fanciulli, Antonino Miccio®, Emanuele Mollica®, Augusto Navone’, Giovanni F. Russo',

Paolo Povero?, Paolo Vassallo?
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The methodological approach
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Data collection

Four main benthic macro-habitats were i1dentified
through the analysis of the bionomic maps of the
MPAs: 1) Sciaphilic hard bottom (SHB), 2)
Photophilic hard bottom (PHB), 3) Posidonia
oceanica seagrass bed (PSB), 4) Soft bottom
(SB).

Macro-Benthos

Data were gathered from ad hoc samplings
performed on the four habitats in the study area.
Species identified in each sample were clustered
in main taxonomic groups and dry weights for all
groups were calculated.

Fishes
Fish biomass was calculated from visual census
sampling technique.




Biomass density of selected taxonomic groups

Biomass (g srpw M2)

Groups SHB PHB SB PSB
Algae 18.64 47.50 0.00 1.54
Epiphytes 0.00 17.98 0.00 2.90
Microphytobenthos 55.37 55.37 55.37 55.37
Phytoplancton 1.51 1.51 1.51 1.51
Posidonia 0.00 0.00 0.00 475.11
Annelida 8.88 0.80 438 1.02
Ascidiacea 0.04 0.00 0.00 0.00
Bryozoa 5.26 0.47 0.17 0.96
Cnidaria 5.94 2.82 0.00 0.00
Crustacea 0.99 0.53 0.07 0.13
Porifera 12.81 29.83 0.00 0.00
Echinodermata 0.29 0.00 0.79 0.08
Fishes 39.40 15.54 0.24 4.69

Mollusca 27.36 5.33 3.84 2.75




Biophysical value of natural capital stocks

INPUT Emergy (sej)
SHB PHB SB PSB
Solar radiation 3.03E+17 1.77E+16 5.60E+16 3.65E+16
Rain 8.11E+17 4.74E+16 1.50E+17 9.75E+16
Wind 1.18E+17 6.90E+15 2.18E+16 1.42E+16
Geothermal flow 2.46E+17 1.44E+16 4.53E+16 2.95E+16
Tides 1.31E+17 7.66E+15 2.42E+16 1.58E+16
Currents 1.83E+14 1.07E+13 3.38E+13 2.20E+13
Runoff 8.50E+17 4 97E+16 1.57E+17 1.02E+17
C 3.70E+17 2.16E+16 6.83E+16 4 45E+16
N 4.57E+18 2.67E+17 8.43E+17 5.49E+17
P 2.52E+18 1.47E+17 4.66E+17 3.03E+17
Total emergy (sej) 6.61E+18 3.86E+17 1.22E+18 7.94E+17
Emergy density (sej m2) | 4.81E+12 2.06E+12 9.75E+10 5.55E+11




Spatial distribution of
natural capital value for
improving conservation

management options
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Natural capital value in Italian MPAs

4.94E+12

2.85E+12 2.61E+12 9.15E+11 1.50E+12 1.49E+122.38E+12 2.72E+12 4.74E+12 2.35E+12

2.22E+12  7.43E+11 1.96E+12 1.27E+12 2.23E+12 2.28E+122.46E+12 2.45E+12 3.43E+12 2.16E+12
2.18E+11 1.03E+11 2.50E+11 2.92E+11 1.08E+11 2.33E+119.85E+11 2.79E+11 5.90E+11 2.92E+11

1.10E+12  6.00E+11 1.00E+12 1.22E+12 9.20E+11 4.87E+112.35E+12 1.26E+12 1.23E+12 1.91E+12
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From biophysical to non-market monetary value

Total Emergy Input
3.32 E24 sej

Gross Domestic Product
3.46 E12 euro

Total Emergy Input = 3.32 E24 sej = 9.60 E11 sej/euro
GDP 3.46 E12 euro




Natural capital value at national level: a first assessment
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Natural capital value in the Italian marine eco-regions

Adriatic Sea Tonian Sea West Mediterranean Sea

Macro-

ecosystems W ZEP W | ZEP W ZEP
Seagrass 1.0SE+21 | 1.05E+21 [1.57E+21| 1.57E+21 [ 6.28E+21 [ 6.28E+21
Eﬁ‘t‘iﬁﬁﬁhﬂ“’ hard | 4 e3p190 | 4.83E+20 |5.13E420| 5.136+20 | 1.02E+21 |  1.02E+21
Egii‘filhc hard | 5 301 | 2328421 |1.66E+21| 1.84E+21 | 3.33E+21 | 3.33E+21
Soft bottom 1.37E+22 | 3.54F+22 |1.51E+22| 7.86E+22 | 4.07E+22 | 1.66E+23
Total (sej) 1.76E+22 | 3.92E+22 [1.88E+22|8.25E+22 | 5.13E+22 | 1.76E+23

Total value at national scale (TW) = 91 Billion euros

Total value at national scale (ZEP) = 310 Billion euros

Macro-ecosystems Adriatic Sea Ionian Sea West Mediterranean Sea
™ ZEP ™ ZEP ™™™ ZEP
Seagrass 1.10 1.10 1.64 1.64 6.54 6.54
Photophilic hard bottom 0.50 0.50 0.53 0.53 1.06 1.06
Sciaphilic hard bottom 242 2.42 1.73 1.92 3.47 3.47
Soft bottom 14.31 36.84 15.68 | 81.84 42.39 172.48
Total (Billion euros) 18.33 40.86 19.59 | 85.93 53.46 183.55
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Ecological Modelling (Elsevier)
Special issue “Modelling natural capital and ecosystem services in
natural, human-dominated, and man-made ecosystems”

Editors

Pier Paolo Franzese (Subject Editor — Managing Guest Editor)
Alberto Basset (Guest Editor), Cecilia Maria Villas Béas de Almeida (Guest Editor), Elisa Anna Fano (Guest Editor),
Agnieszka Piernik (Guest Editor), Michele Scardi (Guest Editor)

Scope and goal of the special issue

Natural capital can be defined as the stock of natural resources generating a “natural income” in terms of
valuable flows of ecosystem goods and services. Natural capital is irreplaceable with manufactured capital
and it ensures a life support system vital for human well-being.

Socio-economic systems are highly dependent on the ecological systems in which they are embedded and
from which they gain several goods and services: food, fibers, fresh water, clean air, pollination, climate
regulation, among many others. Healthy ecosystems are capable of maintaining their structures and
functions while generating several ecosystem services.
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