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Article Will Steffen, Paul J. Crutzen and John R. McNeill

The Anthropocene: Are Humans Now
Overwhelming the Great Forces of Nature?
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From a small world on a large planet ...




To a large world on a small planet ...




The Holocene

Our Eden



Humanity’s 10,000 years of grace
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Earth Tipping Points



Global Temperature Since last Ice Age

Future until 2100 ——

Paleo data
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Points Related to 2°C-Guardralil
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Looming Risks: Tipping Elements in the Earth System
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Water related Tipping Elements in the Earth system

Water related possible tipping points

Deforestation moisture feedback

Land mismanagement (e.g. soil loss, land degradation)
Salinisation

Glacier melt

Groundwater collapse

River basin closure/river depletion

Regional processes

O000OC00

Sea level rise and salt water intrusion
Drastic rainfall regime change
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Planetary Boundaries



Planetary Boundaries
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Planetary boundaries: Guiding
human development on a
changing planet
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Defining Planetary Boundaries 1.0

"The Big Three”

"The Slow Variables”
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“Earth Aliens”

\

Lo

C0, concentra-
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atmosphere
<350 ppm and/
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Average surface
Seawater
saturation state
with respect

to aragonite

= B0% of pre-
Industrial levels.

V[

TRATOSPHERIC

wmo

<5% reduction In
0,concentration
from preindustrial
level of 290
Dobson Unis.

Industrial and
agricultural
fixatlon of N, to
35TQ N yr.
Phosphorus (P)
cycle: annual P
InAow to OCeans
not to exceed 10
times the natural
background
weathering of P.

GLOBAL FRESH-
ATER USE

<4,000 km?® yr
of consumptive
use of runoff
FESOUIFCES.

AND SYSTEM

L
CHANGE

<15% of the
Ice-free land
surface under
cropland.

RATE OF BIODI-
VERSITY LOSS

Annual rate of
<10 extinctlons
per million
specles.

H

MOt yet quantihed  Not yet quantified

CHEMICAL
POLLUTION

ATMOSPHERIC
AEROSOL LOADING




atospheric
depletion



Planetary Boundaries

A safe operating space for humanity

Climate
change

Steffen et al Science 16 January 2015



Transgressing
the
Climate Boundary



Temperature Trends (°C/decade)
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No slow-down in global

warming, rather speed-up
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Possible artifacts of data biases in the
recent global surface warming hiatus
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Figure SPM.10 [FIGURE SUBJECT TO FINAL COPYEDIT]

Cumulative total anthropogenic CO2 emissions from 1870 (GtCO3)
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Transgressing
the
Biosphere Integrity
Boundary



A living biospere on a Sustainable Planet

Basis for human wellbeing

Percentage of Earth's
terrestrial scosystems that

show state shifts
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Gender v - cities
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{Genarally increasas with human population size)
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Cumulative extinctions as % of IUCN-evaluated species

”Arguably the most serious aspect of
the environmental crisis Is the loss of

biodiversity — the other living things
with which we share Earth
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ENVIRONMENTAL SCIENCES
Accelerated modern human-induced species
losses: Entering the sixth mass extinction

Gerardo Ceballos,’* Paul R. Ehrlich,* Anthony D. Barnosky,” Andrés Garcia,*
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Japan Meteorological Agency
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.
El Nino hitting S-E Asia, causing worst ever

Forest Fires, according to NASA.
Environmental Disaster as smoke blankets six countries

g S Equivalent to > 600
\ 35 Million tons
CO2eq

Or > Germany
Annual Emissions




Becoming
Planetary Stewards
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Global CO:Emissions & Distribution (GtC)
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Functions and status of earth’s biomes that regulate
planetary resilience

Sierra Club Pennsylvania, Projectaware.com, Duncan Greene/Wired UK.

The polar regions regulate
global temperature, regional
climate systems and ocean
circulation. Melting faster
than anticipated.

The world’s temperate organic
systems (such as permafrost)
act as carbon & methane sinks
and generate oxygen. Faster
than anticipated thawing of
permafrost & methane release

The World’s rainforests act
as carbon sinks, provide
moisture feedback, are
banks for genetic diversity
and generate oxygen. In
rapid decline but the rate
has declined somewhat.

Temperate forests act as carbon
sinks, regulate rainfall patterns
& generate oxygen. Relatively
stable but concern over rate of
deforestation in Russia and
severe warming impacts on
disease.

The ocean’s marine systems
act as a heat conveyer,
carbon sink, a bank for
genetic diversity and
generates oxygen. |n rapid
decline

Tropical savannah systems play
a role in moisture feedback,
regional rainfall patterns and
act as carbon sinks. They
remain relatively stable.







A new direction: People and Planet

Setting the agenda on Sustainable Development Goals
(1

g tves and e,

U .
Niversa| clean enet®’

o



S THE GLOBAL GOALS
v \

For Sustainable Development
o i




Universal SDGs for People and Planet
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Social commitments
to development
Earth preconditions
for development




/ PRINCIPLES OF RESILIENCE THINKING
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-] Maintain diversity & redundancy

2] Manage connectivity
Manage slow variables and feedbacks

Foster complex adaptive systems thinking

"= Encourage learning
Broaden parficipation

Promofe polycentric governance systems
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$100+ Billion of Climate Finance
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The Earth Statement

8 Essential Elements for a Successful Paris Deal

#EarthState
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Overall ranking: Scandinavia on top, US among the weakest.
But every country still has a lot to do.

Sustainable Development Goals (SDG) Index

® 000060600600

Sweden
Norway
Denmark
Finland
Switzerland
Germany
Netherlands
Belgium
Ieeland
France
Canada
Austria

Slovenla

Japan
United Kingdom
New Zealand

Lukembourg
Spain

THE GLOBAL GOALS e

For Sustainable Development oot

Of the OECD countries the Unted e

Greece

Nordics are in best position to

Hungary

achieve the SDGs

Mexico
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Preserving the Remaining Beauty on Earth
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Growth Without Limits

Thrlvmg Wlthln Planetary Boundarles
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