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A biosphere shaped by humans

Scale, Speed, Inter-connections
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Feedback by 2100,* °C S2 has more details)
't h e A n t h r O 0 C e n e Permafrost thawing 0.09 (0.04-0.16) 20-23

Relative weakening of land and ocean physiological C sinks 0.25(0.13-0.37) 24

Increased bacterial respiration in the ocean 0.02 25,26

. « N . . . Amazon forest dieback 0.05 (0.03-0.11 27
Will Steffen®®", Johan Rockstrém?®, Katherine Richardsor®, Timothy M. Lenton®, Carl Folke™®, Diana Liverman', o iy 008 Eo.oz _0_10; e

Colin P. Summerhayes?, Anthony D. Barnosk)}‘, Sarah E. CornelF, Michel Crucifix4, Jonathan F. Dongesa'k, Total 0.47 (0.24-0.66)
Ingo Fetzer®, Steven J. Lade®®, Marten Scheffer, Ricarda Winkelmann“™, and Hans Joachim Schellnhubef*™"

The strength of the feedback is estimated at 2100 for an ~2 °C warming.
*The additional temperature rise (degrees Celsius) by 2100 arising from the feedback.

Edited by William C. Clark, Harvard University, Cambridge, MA, and approved July 6, 2018 (received for review June 19, 2018)
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Trajectories of the Earth System in the Anthropocene

Will Steffen®P*, Johan Rockstrédm?, Katherine Richardson€, Timothy M. Lentond, Carl Folke?©, Diana Livermanf, Colin P. Summerhayes?,
Anthony D. Barnoskyh, Sarah E. Cornell?, Michel Crucifix'i, Jonathan F. Dongesa'k, Ingo Fetzer?, Steven J. Lade?P, Marten Scheffer!,
Ricarda Winkelmann®™, Hans Joachim Schellnhuberakmx*

Proceedings of the National Academy of Sciences of the United States of America, 2018
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Climate Crisis

Health Crisis Ecosystem Crisis
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Climate crisis: 11,000 scienti
‘untold suffering’

Statement sets out ‘vital signs’ as indicators of magni
climate emergency

Most countries’ climate plans ‘totally inadequate’
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The Food perspective on the Great Acceleration

The globa
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Revised great acceleration figures generously provided by: Will Steffen, Wendy Broadgate, Lisa Deutsch, Owen Gaffnesliahdid¥ag) in prep (2014).
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Temperature Anomaly [°C]

Global Temperature since the Last Ice Age
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NewStatesman

LAND FOR FUTUREUTURE FOR LAND?

Damian Carrington Thu4 Jul 201919.00 BST
m 12 FEBRUARY 2020 l

How climate change has triggered . Tree plf'i r{ting has mipd-blowj qg
locust plagues across East Africa Guardlan potential' to tackle CllateCI'SIS

Global warming has created the conditions for vast swarms of
insects on a scale not seen in living memory.
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Climate change made Australia’s
devastating fire season 30% more likely

But researchers say the result is conservative, and that weather conditions that
make fires more likely will continue to worsen. Nicky Phillips



Plummeting Insect populations in Germany - threating
pollination in agriculture

SCleIlce Contents ~ News ~ Careers ~ Journals ~

SHARE

Small creatures with a big impact

Why the German government is making a big effort to protect
bees.

18.05.2018
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Germany's insects are disappearing i

By Gretchen Vogel | Oct. 18,2017, 2:00 PM

In just 3 decades, insect populations in German nature reserves have plummeted by more than |
75%, according to a new study. The reasons for the decline aren't clear, but the pattern is

consistent over a swath of western and northern Germany, from the region around Bonn and

Cologne to the countryside south of Berlin. For 27 years, members of the Krefeld Entomological




Of all the mammals on Earth, 96% are livestock and humans, only The
4% are wild mammals 11
Guardian

Since the rise of human civilisation 83% of wild mammals have
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Domesticated species, primates, rodents and bats
have more zoonotic viruses than other species
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Climate tipping points —
toorisky tobetagainst

Timothy M. Lenton, Johan Rockstrom, Owen Gaffney, Stefan Rahmstorf, Katherine

Richardson, Will Steffen & Hans Joachim Schellnhuber

Greenland ice sheet

Ice loss accelerating

Boreal forest
Fires and pests
changing

Amazon rainforest
Frequent droughts

Tipping points

Connectivity

RAISING THEALARM

Evidence that tipping points
are under way has mounted in
the past decade. Domino
effects have also been
proposed.

Arctic seaice
Reduction in area

Permafrost
Thawing

Atlantic circulation
In slowdown since 1950s

Coral reefs

Large-scale die-offs

Wilkes Basin,
East Antarctica
Ice loss accelerating

West Antarctic ice sheet
Ice loss accelerating

SOURCE: T.M.LENTON ET AL.



Change over time of the science-based risk assessments of IPCC's Reasons for Concern
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Global mean temperature change

Unigue & threatened systems Extreme weather events Large scale singular events

Undetectable

Level of additional risk due to climate change



Systems at risk:
Food

Livelihoods
Value of land
Human health
kcosystem health
Infrastructure
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CLIMATE CHANGE PUTS LIFE ON LAND AT RISK
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Water Scarcity at &
Relative change in Discharge at22(RCP8.5)

Multimodel assessment of water scarcity under
climate change

Jacob Schewe®', Jens Heinke®®?, Dieter Gerten?, Ingjerd Haddeland®, Nigel W. Arnell®, Douglas B. Clark®,

Rutger Dankers', Stephanie Eisner?, Balazs M. Fekete", Felipe J. Colon-Gonzalez!, Simon N. Gosling’, Hyungjun Kim*,
Xingcai Liu', Yoshimitsu Masaki™, Felix T. Portmann™°, Yusuke SatohP, Tobias Stacke?, Qiuhong Tang',

Yoshihide Wada", Dominik Wisser®, Torsten Albrecht®, Katja Frieler®, Franziska Piontek?, Lila Warszawski®,

and Pavel Kabat""
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Climate
change
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2 billion people lack key micronutrients like iron and vitamin A
155 million children are stunted

52 million children are wasted

2 billion adults are overweight or obese

41 million children are overweight

88% of countries face a serious burden of either two or
three forms of malnutrition

And the world is off track to meet
all global nutrition targets



Growing Better: THE FOOD SYSTEM IS COSTLY A
.. ten Critical Transitions.to.« 1o FOSTERS |NEQUAL|T|ES

“Transform 'F&8od or\d L@ﬁ{f’Use

. Grower
Milk ----Je=mmesrs
Cups, stirrers, napkins -----f-=-----

. Roaster,
processor,
trader

Tax s<iseas

Staff -------

 The Glofal Consultation Report Shop/rent --------

©~of the Food and-Land Use Coalition
Figures do not add up due to rounding

25 Food and Land Use Who captures the value from a $2.50 cup of coffee?
=22 Coalition




3 TAKEAWAYS

i The food system transgresses planetary
boundaries.

1 ¢KS FT22R aeaiasSy R2Say

i The food system is costly and fosters
iInequalities.
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HOW TO CREATE \WINN DIETS FOR
HUMAN AND PLANETARY HEALTH? L

The Lancet CommissipRood in The Anthropocene, 2019



#foodcanfixit

FOOD
. . PLANET
HEALTH

EAT-Lancet Commission on Healthy

diets from Sustainable Food Sys’r';,;ns

The Lancet Commissions

Food in the Anthropocene: the EAT-Lancet Commissionon @ "} @
healthy diets from sustainable food systems

Walter Willett, johan Rockstrim, Brent Loken, Marco Springmann, Tim Lang, Sonja Vermeulen, Tara Garmett, David Tifmarn, Fabrice DeClerck, Amanda
Wood, Malin jonel, Michael Clark, Line | Gordon, Jessica Fanzo, Corinna Hawdkes, Rarmi Zurapk, fuan A Rivera, Wim De Vives, Lindiwe Majele Sibanda,
Ashkan Afshin, Abhishek Choudhary, Mario Herrens, Rina Agusting, Francesco Branca, Anna Lartey, Shenggen Fan, Beatrice Crona, Efizabeth Fax,
Victoria Bignet, Mo Troel], Therese Lindahl, Sudhvir Singh, Sarah E Carnell, K Srinath Reddy, Sunita Narain, Sania Nishtar, Cheistopher | L Murray
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Conceptual Framework EAT-Lancet Commission




THE FOOD SYSTEM TRANSGRESSES PLANETARY BOUN

Biosphere integrity Greenhouse gas
emissions
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Scientific Targets for Healthy Diets

Human boundaries for:

1) Whole grains .

2) Vegetables

3) Fruits m
4) Proteins v

5) Dairy
6) Added Fat




Scientific Targets for Sustainable Food
Systems

Planetary boundaries for:
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1) GHG emissions
2) Water used

3) Nitrogen flows

4) Phosphorus flows
5) Biodiversity lost
6) Land converted




Target 1¢ Healthy Diets
2500 kcal/day



