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Biomass and anthropogenic mass estimates since the beginning of 
the twentieth century on a dry-mass basis.

Elhacham et al. (2020) Global human-made mass exceeds all living biomass. Nature, 588, 442–444

Anthropocene



Relative biomass on 
Earth. The planet's 
biomass is classified by 
kingdom of life and 
other major groupings, 
and the size of each 
group's relative 
footprint is displayed 
using gigatons of 
carbon as the common 
measure.

Picture: https://www.britannica.com/science/living-things

Data: Bar-On et al. (2018) The biomass distribution on Earth. Proceedings of the National Academy of Sciences, 115, 6506-6511

Biomass on Earth

https://www.britannica.com/science/living-things


Picture: https://ourworldindata.org/mammals, CC BY 4.0, 
https://commons.wikimedia.org/w/index.php?curid=109431302

Data: Bar-On et al. (2018) The biomass distribution on Earth. 
Proceedings of the National Academy of Sciences, 115, 6506-
6511

Relative biomass on 
Earth of mammal groups 
using gigatons of carbon 
as a common measure of 
comparison.

https://commons.wikimedia.org/w/index.php?curid=109431302


Pandemics



Media Release: 

Nature’s Dangerous Decline 
‘Unprecedented’; Species 
Extinction Rates ‘Accelerating’ 



How many extinctions?
Targeting an extinction rate
Extinction rates (E/MSY) across a 
variety of taxonomic groups for different 
historical periods are related to the 
proposed extinction rate target for the 
next 100 years and the aspirational target 
(background extinction rates) from 2120. 
Bars show the full range of possible 
values for E/MSY when E, S, and Y 
arerepresented by ranges of possible 
values. Data encompass all plants, 
animals, and fungi unless indicated 
otherwise.
 

Rounsevell et al. (2020). A biodiversity target based 
on species extinctions. Science, 368(6496), 1193–
1195. https://doi.org/10.1126/science.aba6592



Area loss and extinctions

Tjørve & Tjørve (2017). Species-Area Relationship. In eLS (pp. 1–9). Chichester, UK: John Wiley & Sons, Ltd.





Primary Forests

Sabatini, F. Et al. (2021). European primary forest database v2.0. Scientific Data, 8(1), 
220. https://doi.org/10.1038/s41597-021-00988-7
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Strictly protected areas
IUCN category
Denominazione 
Denominazione 
Denominazione 

Features 

Ia Strict 
nature 
reserve

Protected areas that are strictly set aside to protect 
biodiversity and also possibly geological features, where 
human visitation, use and impacts are strictly controlled 
and limited to ensure protection of the conservation values.

Ib Wilderness 
area

Protected areas that are usually large unmodified or slightly 
modified areas, retaining their natural character and 
influence, without permanent or significant human 
habitation, which are protected and managed so as to 
preserve their natural condition.

II National 
Park

Large natural or near natural areas set aside to protect large-
scale ecological processes, along with the complement of 
species and ecosystems characteristic of the area, which 
also provide a foundation for environmentally and 
culturally compatible spiritual, scientific, educational, 
recreational and visitor opportunities.

Zannini et al. (submitted) Expanding strictly protected areas towards the EU2030 target.

EU2030

“Strict” Protected Areas in European Union EU27



Cumulative area and 
proportion with respect to 
the actual land area of the 
coverage by strictly 
protected areas (IUCN 
category Ia, Ib and II) 
across EU countries and 
biogeographical regions.

Zannini et al. (submitted) Expanding 
strictly protected areas towards the 
EU2030 target.

Strictly protected areas

Almost all the countries are 
presently far from the 10% 
target for most of the 
biogeographic regions they 
occupy



Zannini et al. (submitted) Expanding strictly protected areas towards the EU2030 target.

Strictly protected areas



Anthropocene Refugia
Cumulative area and 
proportion with respect to 
the potential land area of 
the coverage by strictly 
protected areas (IUCN 
category Ia, Ib and II) 
across EU countries and 
biogeographical regions.

Zannini et al. (submitted) Expanding 
strictly protected areas towards the 
EU2030 target.

The 10% target could be 
reached in a good proportion 
of EU27 countries for the 
biogeographic regions they 
occupy





We need an ambitious target to guarantee the existence of spaces in which Nature could continue its 
fundamental processes without a direct human control. 

“One patch of Nature for each citizen exclusively dedicated to natural processes, to 
realise a network of Noah Arches of Biodiversity, up to 10% of surface, for preserving 
fundamental ecological and evolutionary processes” 
In Italy, for example, we could dedicate to this target 500m2 for each citizen, obtaining 10% of country area  
as strictly protected area, to release benefits for surrounding areas for present and future generations.
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