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Analisi

1. Analisi

Modello concettuale del sistema
* Raccolta dati
- Dinamica del sistema nel fempo e nello spazio
* Analisi delle attivita presenti

*Valutazione dei dati, raccolta di dati strategici

» Identificazione degli impatti

Dagli obiettivi politici all'Analisi Ambientale




PIANIFICAZIONE

Definizione degli obiettivi

-Valutazione degli strumenti con cui raggiungere gli
obiettivi

« Costruzione di scenari nel tfempo e nello spazio

* Valutazione delle coerenza e del raggiungiumenti
degli obiettivi nei modelli

-Coinvolgimento dei portatori di interesse e scelta
dei pesi

-Valutazione multicriteria delle azioni di piano e
scelta del piano

- Comunicazione e integrazione tra vari attori
pubblici e privati

La pianificazione



GESTIONE

3. Gestione

Modello concettuale del sistema ambientale
 Raccolta dati
- Dinamica del sistema nel fempo e nello spazio

- Analisi delle attivita presenti

*Verifica degli obiettivi di piano ed integrazione
tra obiettivi, azioni e sistema

Costruzioni di azioni e protocolli operativi

-Comunicazione, integrazione; coinvolgimento

La gestione



Valutazione,
comunicazione e
partecipazione

Modelli, Analisi multivariata, Scenari

Portatori di in

Valutazione

Comunicazione e partecipazione

Scelta di scenari




Zona Costiera

Coastal Zone -

Coastal Zone Features
Coastal zone (*/- 200 m of sea level)

= ~20% of earth's surface
uk >50% of human population (both Coiatal Toné Proc 2

!

growth and migration)
70% of large cities (>1.6 million) \“O Strong gradients and variability
~1 dam (>15 m) built per day over the last 100 y

~90% of global fisheries

m Major sediment and nutrient sink

e 2 - . ’ ’
=== Coastal fisheries feed ~1 billion people § l} Intense biogeochemical processing

v ‘# ~25% of global biclogical productivity oy Intensified agriculture and animal
Mangrove forests, saltmarsh, seagrass meadows, k<) production and associated

ﬁi* kelp beds, coral reefs, microalgae nutrient runoff
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Valutazione ambientale

Criterion / Index
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Valutazione ambientale

Matrice di analisi delle

alternative “} Valori limite

Criterion / Index

Threshold level
Sustainability Objective

Alternative 1 Alternative n

Environmental
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Valutazione di sostenibilita




Tempi di residenza, Flussi

Tempi di residenza

Stato stazionario o sistema non in equilibrio;
Flussi costanti e/o variabili;

Concetto di “reservoir” - comparto biogeochimico.

T=Q/F
se 1l comparto € stazionario




Esempio: flussi di gas serra (COx)
-

emission per capita

‘d




Flusso di energia
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Spazio ecosistemico

)

Fig. 8 - Modello ecosistemico prodotto dal flusso di energia attraverso un sistema limitato dall
ordine e dal disordine. La vita si organizza solo in un flusso continuo di energia.

Estratto da Farina, A., 2004. Lezioni di ecologia, UTET, 280 p.




Energia negli ecosistemi
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“eco”-sistema e ne condizionano dinami-

Estratto da Farina, A., 2004. Lezioni di ecologia, UTET, 280 p.



Qualita dell’energia (emergy)

10°

- Trasformazione dell” energia lungo un sistema gerarchico espressa in calorie. Si noti la
perdita di energia andando da sinistra verso destra che viceversa (da Odum 1983, ridisegnato).

Estratto da Farina, A., 2004. Lezioni di ecologia, UTET, 280 p.




Transformity

[ Em; dA
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« Definisce in termini eMergetici la “qualita” del flusso di energia 0 materia
in esame (flusso j)

 Per uno stesso prodotto descrive la quantita di risorse richieste per il suo
ottenimento.

* Descrive una gerarchia esistente tra vari flussi di energia e materia.




EMergy Accounting

« Tutti i flussi di materia ed energia sono espressi in ragione della loro
eMergia che viene definita come la quantita di exergia che e stata usata,
direttamente o indirettamente, per produrre un dato bene o Servizio,
espressa in emJoule (Odum, 1996).

* In un sistema complesso la somma dell’eMergia di tutti i flussi entranti
costituisce I'emergia che viene attribuita ai prodotti.

 Gode di unalgebra particolare.

 Assegna ad ogni flusso un particolare coefficiente che descrive la “qualita”
del flusso (Transformity).




Analisi Emergetica
E

Emergy per Capita
(sej / year)

[C13.2¢+013
[13.8e+013
[ 4.46+013
B 5 60+013
B 5 50+013
B 1 2c+014




Cosa puo rappresentare un insieme di indici
e indicatori? bilancio




Cosa puo rappresentare un insieme di indici

e indicatori? bilancio
Entropy production COy,
Energy 1,4*108 Jlyr 1,2*107 tonn/yr
consumption ’ | T
4,4*108 teplyr |
|
|
Emergy20 Inhabitants 1404454
1,19*10< sej / yr | 2051,56 km? :
| 75 cities and towns
| Waste production
| 3,8*107 tonn/yr
Water
consumption
3,4*108 L/yr

Metropolitan area: Venice- Padua- Treviso, 2006

Ecological footprint: 7,5 ha per person per year
Biocapacity: 2,02 ha per person per year




What Are Resilience & Resilience
Thinking?

* Resilience is a complex concept that boils down to
the ability of an ecosystem to absorb disturbance
and return to its original state.

* Resilience thinking is based on some simple and
empirically derived mental models of change
processes in natural and social systems.

* Resilience thinking is applied to environmental
management problems as a method for dealing with
uncertainty and unintended consequences.



Resilience Thinking Requires A Shift
In Perspective

From: Command & Control Jo: Complex Systems

Assumes stable & controllable

Accept disturbance as creator of
diversity

Assumes predictable

Expect the unexpected

Sustainable yield management

Manage for diversity

Technological fixes always possible

Harness human diversity in
adaptive co-management

Society & nature separate

Social-ecological co-evolution

Based on Folke (2003)




Social-Ecological System

Actions &
Interventions

Human System

Individuals, Groups & Ecosystem

Institutions

Structure & Functions

Ecosystem Goods
(fuel, fibre, food, etc.)
& Services

(water treatment,
pollination, etc.)
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Panarchy

A simple “sense-making”
model of ecosystem
dynamics;

large
named after Pan the and slow

unpredictable Greek god of
nature;

referring to interactions
across multiple levels of scale;

and deliberately coined as an
antithesis of hierarchy (sacred
rules)

and fast

From Holling, Gunderson & Ludwig (2002)



The Adaptive Cycle

Back Loop Fore Loop

potential

connectedness —»

From Holling (2001)



Maladaption

Rigidity Trap

potential

Poverty Trap

!Dotonta e

connectedness —»

Systems need disturbance to
maintain their integrity From Holling (2001)



Efficiency or Adaptability?

Selective pressure
for adaptability
when “times are
not so good”

Trade-off

potential

connectedness —»

Selective pressure
for efficiency.
when “times are
good”

Selective pressure for efficiency seems to operate at all levels of organisation from
the cell upward and suggests an evolutionary basis for rigidity (Scheffer & Westley,

2006).



Alternate States & Thresholds

Perturbation
=

*Model of a system exhibiting
two stable states and an
unstable transition state (F2-F1).

°|t can be very difficult to return
a system to its original state
once it has “flipped”.

Ecosystem state

From Scheffer et al. (2001)



Alternate States &
Thresholds

Low » High
Fishing
Nutrient discharge

Based on Resilience Workbooks http://www.resalliance.org/3871.php




Marine spatial planning: Management e
Governance

* Management and governance of the oceans have
become increasingly important in modern times. The
qguestion of ocean governance, ocean tenure,
boundaries, and the notion of the marine cadastre to
support ocean governance, have recently been the
subject of a number of research projects in Australia
(e.g. Grant and Williamson 1999, Collier et al 2000),
Canada (e.g. Nichols et al 2000, Ng’anga et al 2001),
(New Zealand e.qg. Robertson et al 1999, Hoogsteden
2001), South Africa (e.g. Rommelaere 1983,
Watermeyer 2001, Wonnacott 2001) and the USA (e.qg.
Fowler and Treml 2001).
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Marine spatial planning: Management e
Governance

By management we mean the development of
overarching systems of philosophy and values,
the formulation of policy and strategy, and the
implementation of strategy. Governance overlaps
management to an extent, but is more directed
toward setting the parameters and rules of
conduct for managing a complex situation
(Commission on Global Governance 1994, Centre
for Governance 2000). Governance is aimed at
accommodating conflicting, diverse interests and
galvanising cooperative action.

Corso-Workshop Internazionale

La Pianificazione dello Spazio Marittimo (MSP)
obiettivi comuni europei e indicazioni per le amministrazioni locali



Marine spatial planning: Management e

Governance

Extending the operational definitions of Vallega (1999) Nichols
et al (2000) and Robertson et al (1999), ocean governance
involves the following activities:

e Sustainability (ecosystem integrty, social equity, economic
efficency)

e adjudication, definition and allocation of rights, interests
and stewardship over the sea and its resources;

* monitoring, information gathering and management of the
information infrastructure relating to the above;

* regulation of allocated rights, interests and stewardship and
the allocation processes and structures;

e policing and enforcement;
* management of conflict.
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Marine spatial planning: Conflitti
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019
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1.00

Conflicts map
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Marine spatial planning: stato

Transtional woodland-scrub
Beaches, dunes, sands
Bare rocks

Seaand ocean

Mixed forest

Moors and woodland-scrub
Beaches, dunes, sands
Seaand ocean

Walter bodies and courses
Open Lagoon and channels
Subtidal bottoms

Sea and ocean

Bl Urban Bl Urban Bl uban

CJ Industial and infrastructure arsas [ industal or commercial units [ industrial and infrastructure areas
B ronAreas I )ineral exdraction sites B Agricultural lands

=3 Agricultural lands [ Non-imgated arable land 8 Forest and moors

B ~gricultural lands with natural vegetation B complex cultivation patterns B Beaches, dunes, sands
[ Broad-leaved forest - | Agricultural lands with natural vegetaton =] salt marshes

[ Coniferous forest L] Broad-leaved forest ] Fishfarming areas
I Mived forest B Coniferous forest B wudnats

] L =
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Marine spatial planning: valutazione della
conservazione

Unprotected: primary

Unprotected: Primary

potential Corridor habitat
- Unprotected: Secondary Unprotected: Secondary
Corridor habitat

- Sea - Unprotected: Unsuitable
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Marine spatial planning: dinamiche

Dissection and
Fragmentation

Shrinkage

Attrition Sea

- Perforation
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Marine spatial planning: Suitability

Suitability map:
Conservation of
geodiversity and
biodiversity
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Lettura integrata di indicatori: Dashboar
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IC¥M index: Rank 2 for
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Lettura integrata di indicatori: Dashboar

ICZM index: Rank 3 for
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Marine spatial planning: analis|

Conflicts map

Suitability map:

Conservation of
geodiversity and
biediversity

Integrated scenario for
conflicts solution and
coastal planning
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Marine spatial planning: analis|

Conflicts map

Suitability map

Tourism and traditional
agriculture development
(Including aquaculture)

Integrated scenario for
conflicts solution and
coastal planning
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