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Biodiversity as key to create a more 
sustainable plantet in a world under

global change

(1)Biodiversity  and its  mult iple facets 
(2)Anthropic  dr ivers and impacts
(3)Valuing biodiversity



sustainability
i nc ludes  the  eco log ica l ,  

pol i t i ca l ,  cu l tu ra l  and  

economica l  aspects ,  to  

p romote  the  

sustainable 

development 

goals



2018 European Environmental Agency: Global Footprint Network
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sustainability
includes the consumption 

of resources and the 

production of waste within 

the ecological limits

12

10

8

6

4

2

0
0.3      0.4        0.5        0.6        0.7        0.8       0.9      1.0

human development index

https://www.eea.europa.eu/data-and-maps/figures/correlation-of-ecological-footprint-2008


The variability among living organisms from all sources including

terrestrial, marine and other aquatic ecosystems and the ecological

complexes of which they are a part. This includes variation in

genetic, phenotypic, phylogenetic, and functional attributes, as well

as changes in abundance and distribution over time and space

within and among species, biological communities and ecosystems.

The benefits people obtain from ecosystems. Nature's contributions

to people (NCP) are all the contributions, both positive and

negative, of living nature to the quality of life for people. Many NCP

may be perceived as benefits or detriments depending on the

cultural, temporal or spatial context.

Solutions that are inspired and supported by nature, which are cost-

effective, simultaneously provide environmental, social and

economic benefits and help build resilience. Nature-based solutions

must benefit biodiversity and support the delivery of a range of

ecosystem services.

biodiversity

ecosystem services

nature-based 

solutions

Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services (IPBES) | 

EC – European Commission

https://ipbes.net/
https://ec.europa.eu/info/research-and-innovation/research-area/environment/nature-based-solutions_en#:~:text=The%20EU%20and%20nature%2Dbased%20solutions&text=%E2%80%9CSolutions%20that%20are%20inspired%20and,benefits%20and%20help%20build%20resilience.


biodiversity
FCUL green & blue 

infrastructure

ecosystem services

nature-based 

solutions



The diversity, distribution and conservation status of the tree-cavity-nesting birds of the world

number of species 
or species richness is a 

critical measure of 

biodiversity

N u m b e r o f t r e e - c a v i t y - n e s t i n g b i r d s o f t h e w o r l d

https://onlinelibrary.wiley.com/doi/abs/10.1111/ddi.12601


FAO World Land Cover data 2013

land-cover or land-use 

is also a way to measure 

biodiversity, focused on 

habitats



More Than a Functional Group: Diversity within the Legume–Rhizobia Mutualism and Its Relationship with Ecosystem Function

traits and 

functional groups 
traits are characteristics of 

species that may influence 

its function or response to 

the environment, and 

species with the same 

characteristics can be 

grouped into functional 

groups

https://doi.org/10.3390/d12020050


More Than a Functional Group: Diversity within the Legume–Rhizobia Mutualism and Its Relationship with Ecosystem Function

traits and 

functional groups 
traits are characteristics of 

species that may influence 

its function or response to 

the environment, and 

species with the same 

characteristics can be 

grouped into functional 

groups

functional diversity in the 

legume–rhizobia 

mutualism, in a variety of 

habitat types

https://doi.org/10.3390/d12020050


TRY database of plant traits | Decreasing snow cover alters functional composition and diversity of 
Arctic tundra

traits and 

functional groups 
traits are characteristics of 

species that may influence 

its function or response to 

the environment, and 

species with the same 

characteristics can be 

grouped into functional 

groups

variations in functional 

diversity in tundra driven 

by changes in snow cover

https://www.try-db.org/TryWeb/Home.php
https://www.pnas.org/doi/10.1073/pnas.2001254117
https://www.pnas.org/doi/10.1073/pnas.2001254117


TRY database of plant traits | Decreasing snow cover alters functional composition and diversity of 
Arctic tundra

traits and 

functional groups 
changes in functional 

diversity measured by the 

dominance of different 

functional groups in tundra 

caused by climate change

https://www.try-db.org/TryWeb/Home.php
https://www.pnas.org/doi/10.1073/pnas.2001254117
https://www.pnas.org/doi/10.1073/pnas.2001254117


W o r l d  B i o d i v e r s i t y  H o t s p o t s

biodiversity 

hotspots shows sites 

that are simultaneously 

biodiversity rich and under 

threat

European Comission - Biodiversity Hotspots | Biodiversity hotspots for conservation priorities | IUCN 
– The Mediterraenan: a biodiversity hotspot under threat

Extinct
Threatened
non-threatened
Insufficient data

S p e c i e s  c o n s e r v a t i o n  s t a t u s  – M e d i t e r r a n e a n  b a s i n

https://ec.europa.eu/newsroom/intpa/items/633920/en
https://www.nature.com/articles/35002501
https://www.researchgate.net/profile/Dania-Abdul-Malak/publication/285086595_The_Mediterranean_a_biodiversity_hotspot_under_threat/links/5665609d08ae192bbf920d69/The-Mediterranean-a-biodiversity-hotspot-under-threat.pdf
https://www.researchgate.net/profile/Dania-Abdul-Malak/publication/285086595_The_Mediterranean_a_biodiversity_hotspot_under_threat/links/5665609d08ae192bbf920d69/The-Mediterranean-a-biodiversity-hotspot-under-threat.pdf


Biological annihilation via the ongoing sixth mass extinction signaled by vertebrate population losses and declines

number of species 
or species richness is a 

critical measure of 

biodiversity

global distribution of land 

vertebrate's species 

richness, decreasing species 

number and number 

species suffering species 

losses relative to the 

species richness, by 10 000 

km2

(A)
species
richness 

(B) nº 
decreasing 

species

% sp. with 
population losses 
in relation to (A)

https://www.pnas.org/doi/full/10.1073/pnas.1704949114#fig02


Convention on 

Biological Diversity 
a multilateral treaty 

between parties, aiming at 

(1) the conservation of 

biological diversity, (2) the 

sustainable use of 

biodiversity components 

and (3) the fair and 

equitable sharing of 

benefits from biodiversity

Aichi targets were 

objectives to achieve by 

2020

United Nations - Convention on Biological Diversity

https://www.cbd.int/


Stockholm Resilience Centre – The Nine Planetary Boundaries

E/ MSY: Extinction rate, 

extinctions per million species 

per year

BII: Biodiversity Intactness 

Index, the change in 

population abundance

nine planetary 

boundaries
rate of change of planetary 

systems and risk of change

https://www.stockholmresilience.org/research/planetary-boundaries/the-nine-planetary-boundaries.html


appropriation of net 

primary production
from alterations in land-use

Land-use-induced changes in 

NPP as a percentage of NPP0.

Total HANPP change as a 

percentage of NPP0.

Maps of the human appropriation of net primary production (HANPP), 
excluding human-induced fires. 

Quantifying and mapping the human appropriation of net primary production in earth's terrestrial ecosystems

https://www.pnas.org/doi/10.1073/pnas.0704243104#F1


IPBES – Global Assessment Report

drivers of change
examples of global declines in 

biodiversity cause by direct 

and indirect drivers

https://ipbes.net/sites/default/files/2020-02/ipbes_global_assessment_report_summary_for_policymakers_en.pdf


drivers of change
decline of insect's abundance 

and richness resulting from the 

interaction between climate 

anomaly and land-cover 

change

Response of insect to the interaction between land use and climate change

Agriculture and climate change are reshaping insect biodiversity worldwide
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https://doi.org/10.1038/s41586-022-04644-x


The variability among living organisms from all sources including

terrestrial, marine and other aquatic ecosystems and the ecological

complexes of which they are a part. This includes variation in

genetic, phenotypic, phylogenetic, and functional attributes, as well

as changes in abundance and distribution over time and space

within and among species, biological communities and ecosystems.

The benefits people obtain from ecosystems. Nature's contributions

to people (NCP) are all the contributions, both positive and

negative, of living nature to the quality of life for people. Many NCP

may be perceived as benefits or detriments depending on the

cultural, temporal or spatial context.

Solutions that are inspired and supported by nature, which are cost-

effective, simultaneously provide environmental, social and

economic benefits and help build resilience. Nature-based solutions

must benefit biodiversity and support the delivery of a range of

ecosystem services.

biodiversity

ecosystem services

nature-based 

solutions

Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services (IPBES) | 

EC – European Commission

https://ipbes.net/
https://ec.europa.eu/info/research-and-innovation/research-area/environment/nature-based-solutions_en#:~:text=The%20EU%20and%20nature%2Dbased%20solutions&text=%E2%80%9CSolutions%20that%20are%20inspired%20and,benefits%20and%20help%20build%20resilience.


ecosystem services 
classification by the MEA



ecosystem services 
common classification of 

ecosystem services used by 

MAES

Provision Services

Regulation & Maintenance

Cultural

All nutritional, non-nutritional material and energetic outputs from 

living systems as well as abiotic outputs (including water).

All the ways in which living organisms can mediate or moderate the 

ambient environment that affects human health, safety or comfort, 

together with abiotic equivalents.

All the non-material, and normally non-rival and non-consumptive, 

outputs of ecosystems (biotic and abiotic) that affect physical and 

mental states of people.
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Land-cover c lasses  

(urban at las )

Land Surface Temperature ( 2 0 1 7 - 0 7 - 0 1 ,  

1 1 : 1 4 )measuring ecosystem 

services using earth 

observation data



ecosystem services 
trends from 1970 to 2018, and 

the level of uncertainty

IPBES – Global Assessment Report

https://ipbes.net/sites/default/files/2020-02/ipbes_global_assessment_report_summary_for_policymakers_en.pdf


natural capital
“it represents ‘biodiversity, 

including ecosystems that 

provide essential goods and 

services, from fertile soil and 

multi-functional forests to 

productive land and seas, from 

good quality fresh water and 

clean air to pollination and 

climate regulation and 

protection against natural 

disasters”.

The European environment —state and outlook 2020Knowledge for transition to a sustainable Europe | LUC - What 
are natural capital and ecosystems services?

N a t u r a l  C a p i t a l

https://www.eea.europa.eu/publications/soer-2020/at_download/file
https://landuse.co.uk/what-are-natural-capital-and-ecosystems-services/
https://landuse.co.uk/what-are-natural-capital-and-ecosystems-services/


EU environment: 

state and outlook
metrics to monitor natural 

capital, circular economy, risks 

for humans 

Protecting, 
conserving and 

enhancing 
Natural Capital

Resource-
efficient, circular 
and low-carbon 

economy

Safeguarding 
from env. risks to 
health and well 

being

The European environment —state and outlook 2020

https://www.eea.europa.eu/publications/soer-2020/at_download/file


EU environment: 

state and outlook
metrics to monitor natural 

capital

Protecting, conserving and enhancing Natural Capital

The European environment —state and outlook 2020

https://www.eea.europa.eu/publications/soer-2020/at_download/file


long-term 

monitoring
because many ecosystems 

change over the long-term, 

initiatives such as the Long-

Term Socio-Ecological 

Research are required

Long Term Socio Ecological Research - Montado

http://www.ltsermontado.pt/


ecosystem 

restoration
to reverse ecosystem 

degradation to regain 

ecological functionality and 

promote resilience

Projeto ReDuna – Câmara Municipal de Almada

r e s t o r i n g  c o a s t a l  s a n d  d u n e s  a f t e r  m a j o r  s t o r m  f o r  
c o a s t a l  e r o s i o n  p r o t e c t i o n ,  t o u r i s m ,  n u r s e r y  h a b i t a t s



Ecological Resilience | Assessing the resilience of biodiversity-driven functions 
in agroecosystems under environmental change

ecosystem 

resil ience
the capacity of 

an ecosystem to respond to a 

perturbation 

or disturbance by resisting 

damage and recovering 

quickly

https://en.wikipedia.org/wiki/Ecological_resilience
https://www.sciencedirect.com/science/article/abs/pii/S0065250419300030
https://www.sciencedirect.com/science/article/abs/pii/S0065250419300030


The variability among living organisms from all sources including

terrestrial, marine and other aquatic ecosystems and the ecological

complexes of which they are a part. This includes variation in

genetic, phenotypic, phylogenetic, and functional attributes, as well

as changes in abundance and distribution over time and space

within and among species, biological communities and ecosystems.

The benefits people obtain from ecosystems. Nature's contributions

to people (NCP) are all the contributions, both positive and

negative, of living nature to the quality of life for people. Many NCP

may be perceived as benefits or detriments depending on the

cultural, temporal or spatial context.

Solutions that are inspired and supported by nature, which are cost-

effective, simultaneously provide environmental, social and

economic benefits and help build resilience. Nature-based solutions

must benefit biodiversity and support the delivery of a range of

ecosystem services.

biodiversity

ecosystem services

nature-based solutions

Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services (IPBES) | 

EC – European Commission

https://ipbes.net/
https://ec.europa.eu/info/research-and-innovation/research-area/environment/nature-based-solutions_en#:~:text=The%20EU%20and%20nature%2Dbased%20solutions&text=%E2%80%9CSolutions%20that%20are%20inspired%20and,benefits%20and%20help%20build%20resilience.


“actions to protect, conserve, restore, sustainably use and manage 
natural or modified terrestrial, freshwater, coastal and marine 
ecosystems, which address social, economic and environmental 
challenges effectively and adaptively, while simultaneously providing 
human well-being, ecosystem services and resilience and biodiversity 
benefits”

I. actions to protect, conserve, restore, sustainably 

use and manage

II. natural or modified terrestrial, freshwater, coastal 

and marine ecosystems

III. which address social, economic and 

environmental challenges effectively and 

adaptively

IV. simultaneously providing human well-being, 

ecosystem services and resilience and biodiversity 

benefits

United Nations 

Environment Assembly 

(UNEA), 2022

nature based 

solutions definition agreed 

by the UN

https://wedocs.unep.org/bitstream/handle/20.500.11822/39752/K2200677%20-%20UNEP-EA.5-Res.5%20-%20Advance.pdf?sequence=1&isAllowed=y


Global Commission on Adaptation

nature-based 

solutions
targeting specific problems & 

promote biodiversity

https://www.carniklirs.com/project/global-commision-on-adaptation


land restoration

with multiple NBS, including 

infiltration ponds and swales, 

at FCULresta, Lisbon 

University, Portugal

FCULresta – FCUL

Fernando Guerra | FG+SG

g r e e n  r o o f s  t o  i n c r e a s e  f l o o d  p r o t e c t i o n ,  b u i l d i n g  
c l i m a t e  r e g u l a t i o n ,  a n d  a e s t h e t i c a l  g a i n s  



green roofs

a  nature-based solutions to 

provide ecosystem services to 

buildings and cities

ETAR de Alcântara – Águas de Portugal

Fernando Guerra | FG+SG

g r e e n  r o o f s  t o  i n c r e a s e  f l o o d  p r o t e c t i o n ,  b u i l d i n g  
c l i m a t e  r e g u l a t i o n ,  a n d  a e s t h e t i c a l  g a i n s  
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