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and economic values in marine areas and the climatic crisis challenges»
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Biodiversity

Biodiversity — Biological diversity: the variety of life (of the living organisms in
the planet)

e Variety of species
e Variety of genes

e Variety of ecosystems

Loss of biodiversity: the loss of species, genes and ecosystems




Loss of Biodiversity

The rate of species loss is
1,000-10,000 times
higher than geological
data
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Loss of Biodiversity

00,
..‘ THE IUCN RED LIST

RED OF THREATENED SPECIES™
LIST

More than 41,000 species are threatened

with extinction
That is still 28% of all assessed species.

AMPHIBIANS MAMMALS CONIFERS BIRDS

41% 27% 34% 13%

SHARKS & SELECTED
RAVS REEF CORALS CRUSTACEANS REPTILES

37% 33% 28% 21%

IUCN 2022. The IUCN Red List of Threatened Species. Version 2022-1. <http://www.iucnredlist.org>



Direct and indirect threats to biodiversity
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Ecosystem Services:

The contribution of “ecosystems” in “benefits” that are acquired during economic, social, cultural
and other human activities.

» Mapping & assessment of ecosystems and their
services ==) sustainable conservation of natural

resources E==) social and economic prosperity.
Built

: i Social .
» Ecosystems (Natural Capital) cannot provide any Capital

benefit to humans, without the presence of: a) Capital
humans (Human Capital), b) their societies
(Social Capital), and c) the built environment
(Built Capital).

Human

Capital

» Built and Human Capital (the Economy) are
embedded in Society, which is fembedded in the Natural Capital
rest of Nature. Ecosystem services are the

relative contribution of natural capital to human

well-being, they do not flow directly. It is

therefore essential to adopt a broad
P ! Interaction between Built, Social, Human and Natural Capital required to

transdisciplinary perspective in order to address produce human well-being (Costanza et al. 2014. Global Environmental
ecosystem services. Change 26: 152-158).



Millennium Ecosystem Assessment (MA or MEA)

The Millennium Ecosystem Assessment assessed the consequences of ecosystem change for human well-being.
From 2001 to 2005, the MA involved the work of more than 1,360 experts worldwide. Their findings provide a
state-of-the-art scientific appraisal of the condition and trends in the world’s ecosystems and the services they
provide, as well as the scientific basis for action to conserve and use them sustainably.
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Classification of Ecosystem Services
(MA = Millennium Ecosystem Assessment, 2003 & 2005, United Nations)

Provisioning Services
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March 2007: TEEB is commissioned
At the G8+5 Potsdam Meeting of Environment Ministers, a call was launched for a global analysis of the economic significance of

biodiversity, the costs of the loss of biodiversity and the failure to take protective measures versus the costs of effective
conservation. Sigmar Gabriel (then Minister for the Environment in Germany) and Stavros Dimas (then European Commissioner
for the Environment) agreed to take forward and launch the TEEB initiative under the leadership of Pavan Sukhdev.



Classification of Ecosystem Services
(TEEB = The Economics of Ecosystems and Biodiversity)

Provisioning Services
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Home Revision Highlights Structure of CICES Applications of CICES

Supporting Services & Functions

CICES Version 5.1 now available

News

CICES V5.1 which updates and extends V4.3 is now available. The new
version and the associated technical guidance can be downloaded here.

See revision highlights for an overview of the changes

The Common International Classification of Ecosystem Services (CICES)
developed from the work on environmental accounting undertaken by the
European Environment Agency (EEA). It supports their contribution to the
revision of the System of Environmental-Economic Accounting (SEEA) which is
currently being led by the United Nations Statistical Division (UNSD).

The idea of a common international classification is an important one, because it was
recognised that if ecosystem accounting methods were to be developed and
comparisons made, then some standardisation in the way we describe ecosystem
services was needed. Standardisation was seen as especially important where the link
to economic accounting has to be made. Since the original proposal interest in GIGES
has grown. It has now become clear that in addition to the need for standardization in
the context of environmental accounting, work on mapping and valuing ecosystem
services and ecosystems assessments more generally would benefit from more
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Classification of Ecosystem Services
(CICES = The Common International Classification of Ecosystem Services, 2013)

Provisioning Services
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Environment

/

Biophysical
structure or
process
(e.g. woodfand
habitat or net
primary
productivity )

\

L)

\
Nhimil pressures via

Supporting or
intermediate services

7

Function
(e.g. slow
passage of water,
orbiomass)

policy action?

Final services

\ / Goods and Benefits

N

Service
(e.g. flood
protection, or
harvestable

products)

Provisioning services Regulating services Cultural services Habitat services
Providing food Regulating local climate | Recreation Providing species
and air quality with habitat
Providing raw Capturing and storing Tourism Protecting genetic
materials (e.g. wood) carbon biodiversity
Providing fresh water Protecting against Spiritual
impacts of extreme experience

weather events (such as
floods)

Providing medicinal
resources

Preventing soil erosion

Aesthetic value

Treating waste water

Pollinating

Source: The Economics of Ecosystems and Biodiversity (TEEB].

The Social and Economic System

The ‘production
boundary”

LY
Benefit

(e.g. contribution to

aspects of well-being

suchas health and
safety)

Value

(e.g. willingness to pay
Sforwoodland
protectionor for more
woodland, or
harvestable products)

/

Ecosystems services according to CICES (2017)

Regulating and

Maintenance Services

Provisioning services

Cultural services

Necessary for the operation of all other services such as
oxygen production and soil formation. Benefits from
ecosystem functions such as climate regulation and
extreme weather protection.

Products obtained from ecosystems such as food,
water and timber.

Sensory pleasure, artistic inspiration and recreation.



TAELE 2. The most important ecosystem services of coastal ecosystems.

Regulating and
maintenance
services

Habitat maintenance for animals and plants.

Oxygen production.

Genetic diversity.

Mutrient recycling.

Hydrological cycle —water cycle.

Diffusion of processed waste.

Water and air quality control.

Concentration of carbon dioxide (carbon sinks).

Protection from extreme weather phenomena (e.g. tsunami).
Climate regulation.

Biological control.

Provisioning
services

Food provision (fish, mollusks etc.).

Energy production.

Production of pharmaceutical raw maternal.

Building materials (e.g. limestone).

Agquaculture production.

Drinking water.

Algae production.

Production of sponges.

Production of material used for decorations, jewelry etc.

5ea salt production.

Cultural
services

Tourism.

Diving.

Wildlife observation.
Water sports.
Leisure,

Artistic inspiration.

Education and research.




NATURA 2000 Network (EU and Greece)

v European Network of Protected Areas. Basic EU legal / institutional framework for the
protection of biodiversity. >27,800 areas — 18% of EU land area; 8,5% of EU marine area (data of year
2021).

v’ Based in 2 European Directives: a) 92/43/EEC “On the conservation of natural habitats and of
wild fauna and flora” (Habitats Directive), and b) 2009/147/EC “On the conservation of wild
birds” (codification of former Directive 79/409/EEC) (Birds Directive).

v’ Includes 2 categories of protected areas: a) Special Areas of Conservation (SACs for habitats
and species except avifauna), and b) Special Protection Areas (SPAs for avifauna). They often
overlap.

v"In Greece, following the revision of the list in December 2017, exist 446 areas (from 419 that
were before) — it covers 28% of the land area & 20% of the marine area. N2000 Network in
Greece corresponds to 4.5% of EU N2000 (Greece is in the 10t position within the EU-28
member states).

v In Crete, N2000 Network includes in total 54 areas, with the addition of one broad marine zone
(from 53 areas that were before December 2017).



NATURA 2000

Habitats Directive & Birds
Directive

Natura 2000 Network:
~ 18% of EU land area

~ 8,5% of EU marine area

European Environment Agency g’_‘s}

- NATURA 2000 - OG ENV, compiled fram databases from the Member States.
Sources badkground map: £ EwroGlobalMep/Eursgacgraphics and DG ESTAT,
Validity of NATURA 2000 dats for : Europe. Updsted End 2017,

Projection | Lambert AZimuthsl Equal Ares.
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Birds Directive sites (SPA)
i
-

- Habitats Directive sites (pSCI, SCI, SAC) ksl

[ Sites - or parts of sites - proposed or designated under both Directives

e 446 NATURA 2000 sites: 265 SCI/SAC — 207 SPA
e 28% of the land area & 20% of the marine area in Greece
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MAP 1. The NATURA 2000 Network areas In Crete.
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protection of biodiversity. In addition, it provides valuable
ecosystem services to society, e.g. fresh water, carbon
storage, protection from flood, avalanches and coastal
erosion, tourism and Ielsure services, etc.
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CLIMATE CRISIS & GREECE

**The fact that climate change has already had major, dramatic consequences on the lives of
billions of people around the world is not something that requires extensive
documentation. The greenhouse effect has been well-known and well understood since the
1960s and the global scientific committee established under the aegis of the UN to monitor
the phenomenon (the Intergovernmental Panel on Climate Change, or IPCC) has been in
operation since 1988.

**The term "climate change" was initially coined to refer to any change affecting the global
climate and extending over long periods of time (30 years or more). Today, however, the
term is mostly used to describe the gradual rise of the planet's temperature observed
steadily over the past 150 years. The reason behind this phenomenon is the greenhouse
effect: as gases like CO, or methane gather in the atmosphere at increasingly higher levels,
more of the Earth's radiation remains trapped in the lower atmosphere, therefore causing
the temperature to rise.

**For most human activities, atmospheric temperature is the single most important factor
climate change will affect. For individual sectors, however, other indicators emerge as
equally important. Agriculture and livestock farming, for example, are also severely
impacted by rainfall, extreme weather phenomena, drought, and soil erosion.



**» According to many scientists, even
an 2°C increase of global
temperature puts non-acceptable
risks in basic natural and human
systems, including:

v' Significant losses of species,

v Major decreases in possibilities
for food production in
developing countries,

v' Intensive pressures in water
resources for million of people,
and

v" Significant increase in sea level
and floods in coastal areas.

Table. Physical impacts of climate change on the tourist sector

Physical impacts of climate change on the tourist sector

Immediate impacts

+ Higher temperatures

» Rising sea levels

+ Changes in humidity levels and air quality

+ More dry spells

+ More pollution

» Increased levels of visitor discomfort

« Reduced rainfall and snowfall

« More frequent appearance of photochemical smog

« Increased extreme weather events (storms, floods, hurricanes)

« Increased number of wildfires and diseases

« Destruction OF sensitive ecosystems

Indirect impacts

» Damage to coastal tourism infrastructure

» Devaluation of tourist infrastructure which will remain unused due to the absence of physical
conditions enabling its operation (e.g., lack of snow for ski centers)

« Sea water penetration into aquifers and drinking water supplies

» Reduced water reserves due to reduced rainfall

+ Reduction/disappearance of eco-tourism infrastructure and activities

Source: Climate Change Impacts Study Committee, Bank of Greece, 2011.
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