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TOPICS

1. Biodiversity & Ecosystems

1.1. Biodiversity
1.2. Biomes, ecosystems and ecosystem’s services'’
2. Natural Environment & Global Economy
2.1. Human Dependency of Natural Environment and Resources

2.2. Global economy negative impacts on natural environment




LEARNING GOALS

1) Recognize the different forms of life on Earth and its diversity

a. Recognize the existence of diversity among living beings of different
Qroups.

b. Categorize living beings according to observable similarities and
differences.
2) Understand how natural environment components interact (biotic and abiofic
factors) - ecosystem and ecosystems services.

a. Recognize the importance of the Sun for the existence of life on Earth.

b. Characterize some of the existing biodiversity at a local, regional and

national level, presenting examples of relationships between flora and fauna in different
habitats.




LEARNING GOALS

C. Understand that living beings depend on each other, namely through
food relationships, and the physical environment.

3) Understand the dependence and impacts of global economy on natural
environment

a. Locate, on the planisphere or on the globe, the main physical forms of
the Earth's surface (continents, oceans, mountain ranges, rivers, forests, deserts).

b. Describe different types of land use in your region (agricultural, foresiry,
industrial or tourist areas), comparing with those in other regions.

C. List threats to the biodiversity of living beings such as: pollution, invasive
species, over-exploitation, fragmentation and destruction of habitats

d. ldentify endangered or even extinct plants and animals, investigating
the reasons that led to this situation.

4) Comprehend the importance and how to contribute towards biodiversity
conservation



LEARNING GOALS

4) Comprehend the importance and how to contribute towards biodiversity
conservation

q. Need to develop responsible attitudes towards Nature.

b. Formulate critical opinions about human actions that affect biodiversity

and the importance of its preservation.

C. Valuing protected areas and their role in protecting wildlife.




KEY SYMBOLS

Symbols Explanation

Definitions

Case study

Additional Resourses

Tips
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1. BIODIVERSITY & ECOSYSTEMS

Before life, planet Earth was not a friendly

environment for humans.

All the living organisms that inhabited
Earth were actually the builders of today’s

environment.




Animalia

Protisfa

Plantae

Eubateria

Archaebacteria

1. 1. BIODIVERSITY

Life has been evolving in the last

3,5 billion years.
There are 6 life Kingdoms.

Currently it is estimated that on

Earth live 8,7 million species.



BIODIVERSITY LEVELS - GENETIC DIVERSITY

Variety of genes genetic variants within
a specie, which translates in individuals
with diverse traits. As species population

decreases, rare genetic variants are |ost.

Genetic diversity allows species to be
more adaptable to different

environments and changing ecological

Genetic Diversity — Convention on Biological Diversity CO N d I.I.IO ﬂS

Genetic Diversity: The Hidden Secret of Life — Convention on Biological Diversity



https://youtu.be/ZA03FrBl_tw
https://www.cbd.int/article/genetic-diversity-the-hidden-secret-of-life

BIODIVERSITY LEVELS - SPECIES DIVERSITY

Variety of species that are represented in

a given community (or area or

ecosystem) — species richness. It also
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; Characterizing Communities — The Nature Education

é indicates if most of the individuals of the
community belong to a restricted
number of species and how they are

distributed — species evenness and

abundance.



https://www.nature.com/scitable/knowledge/library/characterizing-communities-13241173/

BIODIVERSITY LEVELS - ECOLOGICAL DIVERSITY

Ecological diversity measures the
different ways that species interact with

each ofther and the environment.

A. Tropical Rainforest; B. Desert
shrubland; C. Coral Reef; D. Tundra

Forest.




1.2. BIOMES, ECOSYSTEMS AND ECOSYSTEM’S SERVICES'

Ecosystems and biomes - Kahn Academy

Biodiversity is not the same on each part of
the Earth, mainly because Earth abiotic
conditions (particularly climate) are different

along the different parts of the planet.

Macrobiomes are large areas with uniform
vegetation structure (it can also be defined
as large-scale ecosystems), which result from
the intferaction between bioclimate and

vegetation structure classification


https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjnxOP8xqH4AhVRPewKHc5qCl8QwqsBegQIBBAB&url=https://www.khanacademy.org/science/biology/ecology/intro-to-ecosystems/v/ecosystems-and-biomes&usg=AOvVaw3cs1S_w82KcvZNMMc-e0Pw

1.2. BIOMES, ECOSYSTEMS AND ECOSYSTEM’S SERVICES'

Ecosystems are geographical

Macrobiomes o .
areas on which interaction

Biomes between living organisms
interact between each other
and with the abiotfic conditions

of that physical environment.

What are the differences between macrobiome, biome, ecosystem and habitat?
The Scale! These are concepts that overlap and target the same issue (interaction between biotic
and abiotic factors) and actually the main difference between them is the scale.



1.2. BIOMES, ECOSYSTEMS AND ECOSYSTEM’S SERVICES'

If Macrobiomes, biomes,

ecosystems and habitats are

characterized by the different

Avtotrophic : ' and multiple inferaction
between the abiotic and biotic

factors, how do these

intferactions are expressede

Ecosystems are geographical areas on which interaction between living organisms interact between each
other and with the abiotic conditions of that physical environment.

é




1.2. BIOMES, ECOSYSTEMS AND ECOSYSTEM’S SERVICES'

¥ Secondary Predator

, Living organisms have different trophic
® Primary Predator
levels, which it is also supported by abiotic
........ » Herbivores factors, such as sun light as energy source

for primary producers.

Detrivores

Ecosystem resilience: the ability of the ecosystem to recover, to its previous state, after stresses and
disturbances.

Ecosystem resistance: the ability of the ecosystem to maintain its structure, processes and functioning
unchanged, despite stresses and disturbances.

é




1.2. BIOMES, ECOSYSTEMS AND ECOSYSTEM’S SERVICES'

\, &W Energy flows in

as sunlight and
flows out as
heat.




1.2. BIOMES, ECOSYSTEMS AND ECOSYSTEM’S SERVICES'
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1.2. BIOMES, ECOSYSTEMS AND ECOSYSTEM’S SERVICES'

These infer-relation between abiotic and
biotic factors generates natural processes
that support human life. Ecosystem

s B 3 _:_f; services are processes provided by nature
that support human life. Normally theses
services are overlooked / unnoticed by
most people and organizations, but
Storm control without them we would not be able to

(Regulative) SOESIGRHCRISE survive as we do.



1.2. BIOMES, ECOSYSTEMS AND ECOSYSTEM’S SERVICES'

Forests (tundra),

Oxigen and air Carbon ocean, seagrass
Forests and sequestration - meadows,

Supporting phytoplancton Supporting mangrove forests

and salt marshes

puification -




1.2. BIOMES, ECOSYSTEMS AND ECOSYSTEM’S SERVICES'

Insects as main

Food production - | pollinators for many Water purification
Provisional important fruits and (Regulative)
crops.

Weatlands




2.  NATURAL ENVIRONMENT & GLOBAL ECONOMY

Important Milestones on human evolution and contemporary society build-up:

4 million years ago — human walk on two legs

3,3 to 2,6 million years ago — first human developed tools (stone cores,

hammerstones, and sharp flakes)

100.000 years ago - complex symbolic expression, art, and elaborate cultural diversity
12.000 years ago - beginnings of agriculture and the rise of the first civilizations

200 years — beginnings of industrialization

100 years — globalization



2.  NATURAL ENVIRONMENT & GLOBAL ECONOMY

Before industrialization human dependence on natural environment was easier to
perceived, since most people would directly make use of raw materials (natural

resources) available on the natural environment,.

After industrialization, most humans lost contact with the raw materials to a point
that is difficult fo name all raw materials used in the production of today’s objects

and tools.

i Natural Resources: resources drawn from nature with little or no modifications. They can be biotic or
. abiotic and also renewable and non-renewable.



Product /
ltem
/object

Smariphone

2.1. HUMAN DEPENDENCY OF NATURAL ENVIRONMENT

e oo
Materials Extraction method

Silicon

Plastic
Copper Quarries and Qil Platforms
Aluminum (for plastic)

ron




Product /
ltem
/object

Building

2.1. HUMAN DEPENDENCY OF NATURAL ENVIRONMENT

fie I?qw Extraction method
Materials

iron,

aluminum,
copper,
clay,
sand,
Quarries & Forests
gravel,
limestone,

wood and

stone




Product /
ltem
/object

lce cream

2.1. HUMAN DEPENDENCY OF NATURAL ENVIRONMENT

fie I?qw Extraction method
Materials

Milk and
milk fat

Water

Sugar Intensive farming

Fruits




2.2. GLOBAL ECONOMY NEGATIVE IMPACTS ON NATURAL
ENVIRONMENT

Human intervention on natural
landscapes causes natural habitats loss,
since urban areas, infrastructures (roads,
Fragmentation powerlines, railway, etc), crops occupy
areas previous dominated by natural
habitats and ecosystems. Adding up to
e o nggg; with interior Qggc'fgg area I the physical loss of natural areas, habitat
configuration impact builds-up -habitat

Edge habitat with edge Edge habitat area
species Edge species number

fragmentation.




2.2. GLOBAL ECONOMY NEGATIVE IMPACTS ON NATURAL
ENVIRONMENT

Invasive Alien Species (IAS) are animals
and plants that are infroduced
accidentally or deliberately into a natural
environment where they are not normally
found, with serious negative

consequences for their new environment.




2.2. GLOBAL ECONOMY NEGATIVE IMPACTS ON NATURAL
——_———————= ENVIRONMENT

crdk‘_Ea/th})

Deforestation process in Amazonia Forest - Overexploitation. On the left google Earth satellite image for
the fish spine pattern (lighter green areas) of deforestation. On the right photograph of a deforestation
area; the brown area with exposed soil corresponds to the lighter green areas on the satellite photo.




2.2. GLOBAL ECONOMY NEGATIVE IMPACTS ON NATURAL
ENVIRONMENT

Different types of pollution affect us: air
pollution, water pollution and soil pollutfion.
Pollution sources can be direct, from a single
point source, or diffuse, the pollutant is spread
across a certain area, and by bio-chemical
processes gets concentrated in another areq,
animal, plant, etc. The pollution source location

and the damages’ location most of the fimes

do not match, cause the pollutants can fravel

by air or water.




3.  CONSERVATION OF THE ENVIRONMENT AND
BIODIVERSITY

Conservation Biology and Roadkill's — a path to
reduce road (and other grey infrastructures)

habitat fragmentation impacts

On this particular issue, Conservation Biology
studies how, when and where animals try to
cross the roads and provides solutions that can
both promote animal natural movements

RIS accordingly to their ecology, and at the same
Overview of aroad Overpass. The Overpasses provide a way of

animals to move, in safety, above the roads, under natural
habitats conditions. These passages are constructed in order to
support natural vegetation (IENE,2020).

fime enables the infrastructure safe use.



3.1.

Conservation Statutes categories - IUCN Red List

It is necessary to have adequate data about
specie abundance and distribution. Therefore,
not all species are evaluated or have all the
necessary data to establish a conservation

statue.
Species
Extinction probability increases from Least

Concern up to Extinct.

BIODIVERSITY CONSERVATION

Extinct (EX)

Extinct in the Wild (EW)

Endangered (EN)

Adequate
data

Evaluated

Vulnerable (VU)
Data Deficient

(DD)

Not evaluated
(NE) Near Threat (NT)

Least Concern (LC)
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3.1. BIODIVERSITY CONSERVATION

© David Pa

Lynx pardinus — Endangered (EN)



Distribution Map
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3.2. EU NATURE AND BIODIVERSITY
CONSERVATION POLICIES

Yellow - Bird Directive sites
Blue - Habitat Directive sites

Green - Sites with both Directives

[0 sites - or parts of sites - belonging to both Directives NATURA 2000

NATURA 2000 - EUROPEAN UNION ' ‘_sld—
[0 Birds Directive sites (SPA) E Envi t 2250
I Habitats Directive sites (pSCI, SCI, SAC) Hropean: Environment:Agency -) v
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