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Fundamentals of Resilience in the Anthropoc:ene
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Human actions are deeply intervowen with the functions

of the biosphere
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A resilient biosphere provide food, material, suitable living
Condltlons spmtual mental and emotlonal SUpport
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The capacity to live with (incremental and abrupt) change, and
continue to develop

Ability to live with complexity, uncertainty, surprise

Turning crises into opportunities

Learning and innovating
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Humankind — vears of grace
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Steffen et al. 2015, The Anthropocene Review
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A Blue Acceleration for food, materials, space
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Pre-Anthropocene Anthropocene

Invasive
species
Tourism
Reef

ecosystem -
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Williams et al. 2019, Funct Ecol
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Coral dominance

Regime shift







Examples of regime shifts in ecosystems

« CORAL REEFS

Corals to algae

* KELP FORESTS

Kelp to sea urchin barrens

* LAKES

Oligotrophic (clear) to eutrophic (turbid)

* TROPICAL FORESTS

Forest to savanna




—— What underpins Resilience? ——

Linking bindiversity to resilience

Species

Resilience
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Ecosystem processes
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—— What underpins Resilience? ——

Linking bindiversity to resilience

Species

Functional groups

Ecosystem processes

Resilience



—— What underpins Resilience? ——

Functional groups - a metaphaor

whole sectar... .Citizens certain group of ..SPECiEs

System functioning ?

e.g. Walker 1392 (Cons Biol), Bellwood et al. 2004 (Nature), Nystrim 2006 (Ambio)



Climate
change

Steffen et al Science 16 January 2015



Unsafe territory: Extreme events in 2020
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NCEP GFS analysis relative to CFRS climatology 1981-2010
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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 Greenland ice sheet

Ice loss accelerating Arotd .
rctic seaice

Reduction in area

Permafrost
Thawing

Boreal forest

Fires and pests v

changing @\l Atlantic circulation
' & |n slowdown since 1950s

Amazon rainforest
Frequent droughts

Coral reefs

Large-scale die-offs

@ Tipping points

— Connectivity

RAISING THEALARM Wilkes Basin,

Evidence that tipping points' East Antarctica

are under way has moynted in Ice loss accelerating
the past decade. Domino

effects have also been West Antarctic ice sheet

proposed. Bl Ice loss accelerating

1A

SOURCE: T.M. LENTON ET AL.



Stability
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Trajectories of the Earth System in
the Anthropocene

Glacial-jnter lacial
limit cycle

Time

Anthropocene

rth System

Human//
stewardship “ﬂem:ss:ons
% Biosphere
degradanon
> ":,”f,f[””'l \\

Intrms.'c
= feedbacks

‘Stabilized Earth’

‘Hothouse Earth

Temperature

B
Cold Hot

e RSN 5 AR



16 5

INSTITUTIONS



Human mass an ‘order of magnltude hlgher
than a_ll wild mammals
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Change over time of the science-based risk assessments of IPCC's Reasons for Concern

Smith Smith Smith
TAR etal ARS SR1.S TAR etal. ARS SR1.5 TAR et al, ARS SR1.5
{2001) (2009) (2014) (2018) (2001)  {2009) {(2014) (2018) (2001) (2009) (2014) (2018)

since preindustrial times [°C)

Global mean temperature change

Unique & threatened systems Extreme weather events Large scale singular events

Undetectable

Level of additional risk due to climate change



The Doughnut: A safe and just space for humanity

climate change
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a0 just space ¢ -
?

soc\AL FOUNDAr,0~

www.oxfam.org



In the Anthropocene people have the power knowledge
and responsibility for stewardship of our planet in ways
that nurture human well-being




engage with society
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A new undef‘standing

Humanlty part of the — not just linked but intertwined

i = GIobaI change - not onIy cllmate change g S

A resilient biosphere the basis for development, wellbeing, health -

.

Transformations to global sustainability necessary, possible, desirable



