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Figure SPM.8a,b
Maps of CMIPS multi-model mean results
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Issue Section: Viewpoint

Scientists have a moral obligation to clearly warn humanity of any catastrophic
threat and to “tell it like it is.” On the basis of this obligation and the graphical
indicators presented below, we declare, with more than 11,000 scientist signatories
from around the world, clearly and unequivocally that planet Earth is facing a
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A safe operating space for humanity

Identifying and quantifying planetary boundaries that must not be transgressed could help prevent human
activities from causing unacceptable environmental change, argue Johan Rockstrdm and colleagues.
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Figure 1 | Beyond the boundary. The inner green shading represents the proposed safe operating
space for nine planetary systems. The red wedges represent an estimate of the current position for
each variable. The boundaries in three systems (rate of biodiversity loss, climate change and human
interference with the nitrogen cycle), have already been exceeded.
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Climate tipping points —
toorisky to bet against

Timothy M. Lenton, Johan Rockstrom, Owen Gaffney, Stefan Rahmstorf,
Katherine Richardson, Will Steffen & Hans Joachim Schellnhuber

The growing threat of abrupt
andirreversible climate
changes must compel
political and economic
action on emissions.

oliticians, economists and even
some natural scientists have tended
to assume that tipping points' in the
Earth system — such as the loss of
the Amazon rainforest or the West

assuming that climate tipping points are of
very low probability (even if they would be
catastrophic), have suggested that 3 °Cwarm-
ingis optimal from a cost—benefit perspective.
However, if tipping points are looking more
likely, then the ‘optimal policy’ recommenda-
tion of simple cost—benefitclimate-economy
models* aligns with those of the recent IPCC
report®. In other words, warming must be
limited to 1.5 °C. This requires an emergency
response.

Ice collapse

We think that several cryosphere tipping
points are dangerously close, but mitigating

592 | Nature | Vol 575 | 28 November 2019




Mappa dei potenziali “tipping elements” nel sistema climatico
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Stability landscape showing the pathway of the Earth System out of the Holocene and thus, out
of the glacial-interglacial limit cycle to its present position in the hotter Anthropocene.
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A 23 m.y. record of low atmospheric CO2 - Ying Cui; Brian A. Schubert; a17
A. Hope Jahren Geology (2020) https://doi.org/10.1130/G47681.1 fonte: progetto EPICA PRID
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Temperatura media globale: +1,2°C in piu nell’ultimo secolo
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2020 anno piu caldo della storia delle osservazioni meteo globali

Surface air temperature anomaly for January 2020 to December 2020
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Ghiacciaio Pré de Bar (Monte Bianco):

ritiro della fronte di oltre 800 m dal 1897 al 2015

| ghiacciai alpini si sono ridotti di oltre il 50% in un secolo
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Caso peggiore: fino a +7 °C al 2100

Figure 8. Comme pour la

figure précédente, mais 7.0 Changement de tempeérature (°C) par rapport a 1880-1919
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(b}

(d)

Figure 9. Temperature climate projections, RCPE.5: seasonal differences (7C)., between the average value over 2071 -2 100 and 1971 —2000 for (a)
DJIF. (b) MAM. (c) JJA and (d) SON (5, significant: NS, not significant).

E se non facessimo nulla? NW Italiano + 8 °C iIn estate nel

2100! Torino come Karachi...

Bucchignani et al. (2015) High-resolution climate simulations with
COSMO-CLM over ltaly, Int. J. Climatol.
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Future of the human cIimate niche
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All ies have an i al niche, and despite technological
advances, humans are nnllltel;qr to be an exception. Here. we
that for mi i have

in the same narrow part of the climatic envelope available on the
globe, characterized by a major mode around ~11 °C to 15 °C
mean annual temperature (MAT). Supporting the fundamental na-
ture of this temperature niche, current production of crops and
livestock is largely limited to the same conditions, and the same
optimum has been found for agricultural and nonagricultural eco-
nomic output of countries through analyses of year-to-year varia-
liun. We show that in a business-as-usual climate change scenario,

i of this P niche is proj to
5hlft more over the coming 50 y than it has moved since 6000 BP.
Populations will not simply track the shifting climate, as adapta-
tion in situ may al:ldress some of the challenges, and many other
factors affect Newver s, in the absence of
migration, one third of 1ha global population is projected to expe-
rience a MAT =29 °C currently found in enly 0.8% of the Eanh H
land surface, mostly con din the As the Iy
maost affected regions are amung the poorestin the world, where
adaptive capacity is low, n those
areas should be a priority

:Ilmaﬁe i -

climate | migration | sacieties

lobal warming will affect ecosystems as well as human
health, livelihoods, food securify. water supply, and cco-
nomic growth in many ways (1. 2). The impacts are projected to

then examine where those conditions are projected to occur in
the future.

Results

Current and Past Human Association to Climate. Our results reveal
that today, humans, as well as the production of crops and
livestock (Fig. 1 .4, D, and F), are concentrated in a strikingly
narrow part of the total available climate space (Fig. 1¢7). This is
especially true with respect to the mean annual temperature
(MATY), where the main mode occurs around ~11 °C to 15 °C (57
Appendix, Fig. 51). By contrast, much of range of precipitation
available around that temperature (Fig. 1G and ST Appendiv. Fig.
51) is used, except for the driest end. Soil fertility does not seem
to be a major driver of human distribution (Fig. 1/), nor can
potential productivity be a dominant factor, as nct primary
productivity shows a quite different geographical distribution
(Fig. 11), peaking in tropical rainforests, which have not been the
main foci of human settlement.

Strikingly., the apparent conditions for human thriving have
remained mostly the same from the mid-Holocene until now
(Fig. 1. 4—C). Reconstructions of human distribution and climate
are relatively reliable for the past centuries, but uncertainty in-
evitably increases as we go further back in time. Nonetheless, the
two independent sets of available reconstructions we analyzed
suggest that as far back as 6000 ¥ BP, humans were concentrated
in roughly the same subset of the globally available temperature
conditions (Fig. 1C and 2Z4), despite people at the time living
quite differently from today, mostly in the early phases of

increase steeply with the degree of warming. For ir e,
warming to 2 *C, compared with 1.5 °C, is estimated to increase
the number of people exposed to climate-related risks and
poverty by up to several hundred million by 2050. It remains
difficult, however, to foresee the human impacts of the complex
interplay of mechanisms driven by warming (1, 3). Much of the
impact on human well-being will depend on societal responses.
There are often options for local adaptations that could ame-
liorate effects, given enough resources (4). At the same time,
while some regions may face declining conditions for human
thriving. conditions in other places will improve. Therefore, de-
spite the formidable psychological, soc and political barriers
to migration, a change in the geographical distribution of human
populations and agricultural production is another likely part of
the spontaneous or managed adaptive response of humanity 1o a
changing climate (5). Clearly there is a need to understand the
climatic conditions needed for human thriving. Despite a long
and turbulent history of studies on the role of climate, and en-
vironment at large, on society in geography and beyond (6).
causal links have remained difficult to establish, and de-
terministic claims largely refuted, given the complexities of the
relationships in question (7). Rather than reentering the murky
waters of environmental determinism (8, 9), here we take a fresh
look at this complex and contentious issue. We mine the massive
sets of demographic, land use, and climate informartion that have
become available in recent years to ask what the climatic con-
ditions for human life have been across the past millennia, and

e pas. orafegifdel/10.1073/pnas. 1910114117

Significance

We show that for thousands of years, humans have concen-
trated in a surprisingly narrow subset of Earth’s available cli-
mates, characterized by mean annual temperatures around
~13 °C. This distribution Iike!y reﬂects a human temperature
niche related to f We demonstrate that
depending on scenarios of population growth and warming,
owver the coming 50 y, 1to 3 ion people are projected to be
left outside the climate conditions that have served humanity
well over the past 6,000 y. Absent climate mitigation or mi-
gration, a ial part of y will be d to
mean annual temperatures warmer than nearly anywhere
today.
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Vertebrates on the brink as indicators of biological
annihilation and the sixth mass extinction

Gerardo Ceballos®] Paul R. Ehrlich’[] and Peter H. Raven®

AInstituto de Ecologia, Universidad Macional Auténoma de México, 04510 Ciudad de México, Meéxico; "Center for Conservation Biology, Department of
Biology, Stanford Uniwversity, Stanford, CA 94304; and “Plant Science Department, Missouri Botanical Garden, 5t. Louis, MO 63110

Fig. 5. Current distribution of 515 terrestrial vertebrate species on the brink (i.e., with under 1,000 individuals; Top) and 903 species with under 5,000 in-
dividuals (Bottom). Of the 388 species under 5,000 that have populations larger than 1,000 individuals, 84% hawve overlapping distributions with the species at
the brink (i.e., with under 1,000 individuals), indicating high distribution congruence.
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L’inquinamento di aria, acqua e suolo minaccia la nostra salute e
quella delle generazioni future
POP Persistent Organic Pollutants + Heavy Metals Toxicity P
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T — g\"i,'} (?rescita economicg e der:nogra}fica spingono i consumi di
risorse e la produzione di scorie!

) Topics and subtopics Sustainability transitions Drivers of change Growth without economic ...

BRIEFING

Growth without economic growth

Economic growth is closely linked to increases in production, consumption and resource use
and has detrimental effects on the natural environment and human health. It is unlikely that a
long-lasting, absolute decoupling of economic growth from environmental pressures and
impacts can be achieved at the global scale; therefore, societies need to rethink what is meant
by growth and progress and their meaning for global sustainability.

Published 11 Jan 2021 — Last modified 11 Jan 2021 — 14 min read — Photo: © Ricardo Gomez Angel on Unsplash
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Allevamento: vale 15% delle emissioni globali

Ridurre la quota di carne rossa nella dieta e sostenere
agricoltura biologica e a filiera corta locale

E MEGLIO

PER UNA VITA E UN
PIANETA PIU SANI



Fermare la cementificazione, il suolo non e infinito!
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Al lavoro! Gli obiettivi UN dell’Agenda 2030
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k& climate change is the
| defining issue of our
time - and we are at a
defining moment. gy

o -
| Antonio Guterres,
. 2 United MNations Secretary-General,

10 September, 2018

“Climate change is moving faster than we are.”

“If we do not change course by 2020, we risk missing the point where we can avoid runaway climate

change, with disastrous consequences for people and all the natural systems that sustain us.”
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