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SAMUEL BUTLER

All progress derives from the ineluctable
desire of every organism to live beyond
1ts means



MODERN WORLD BUILT ON

Science / Ingenuity
Capitalism / Globalisation
Fossil energy “Eldorado”

Unusually stable climate
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PUSHING THE LIMITS

C".ma(e C.“lange

Planetary Boundaries: Exploring the Safe Operating Space for Humanity
Nature 461, 472-475 (24 September 2009)

Johan Rockstrim 12, Will Steffen 13, Kevin Noone 14, Asa Persson 2, F. Stuart 111 Chapin, Eric Lambin ¢, Timothy M. Lenton’, Marten Scheffer 8, Carl Folke -, Hans Joachim Schellnhuber 1911, Bjorn Nykvist
12, Cynthia A. de Wit*, Terry Hughes 2, Sander van der Leeuw '3, Henning Rodhe 4, Sverker Sorlin 115, Peter K. Snyder 16, Robert Costanza 17, Uno Svedin !, Malin Falkenmark 118, Louise Karlberg 12, Robert
W. Corell ¥%, Victoria ]. Fabry ?°, James Hansen ?!, Brian Walker 1?2, Diana Liverman 23?4, Katherine Richardson ?°, Paul Crutzen % and Jonathan Foley *”

Friday, 1 March 13


mailto:will.steffen@anu.edu.au
mailto:will.steffen@anu.edu.au
mailto:kevin.noone@stockholmresilience.su.se
mailto:kevin.noone@stockholmresilience.su.se
mailto:asa.persson@sei.se
mailto:asa.persson@sei.se
mailto:fschapiniii@alaska.edu
mailto:fschapiniii@alaska.edu
mailto:lambin@geog.ucl.ac.be
mailto:lambin@geog.ucl.ac.be
mailto:t.lenton@uea.ac.uk
mailto:t.lenton@uea.ac.uk
mailto:Marten.Scheffer@wur.nl
mailto:Marten.Scheffer@wur.nl
mailto:carl.folke@beijer.kva.se
mailto:carl.folke@beijer.kva.se
mailto:schellnhuber@pik-potsdam.de
mailto:schellnhuber@pik-potsdam.de
mailto:bjorn.nykvist@sei.se
mailto:bjorn.nykvist@sei.se
mailto:cynthia.de.wit@itm.su.se
mailto:cynthia.de.wit@itm.su.se
mailto:terry.hughes@jcu.edu.au
mailto:terry.hughes@jcu.edu.au
mailto:vanderle@asu.edu
mailto:vanderle@asu.edu
mailto:rodhe@misu.su.se
mailto:rodhe@misu.su.se
mailto:sorlin@kth.se
mailto:sorlin@kth.se
mailto:pksnyder@umn.edu
mailto:pksnyder@umn.edu
mailto:rcostanz@uvm.edu
mailto:rcostanz@uvm.edu
mailto:uno.svedin@formas.se
mailto:uno.svedin@formas.se
mailto:malin.falkenmark@siwi.org
mailto:malin.falkenmark@siwi.org
mailto:louise.karlberg@stockholmresilience.su.se
mailto:louise.karlberg@stockholmresilience.su.se
mailto:Corell@heinzctr.org
mailto:Corell@heinzctr.org
mailto:Corell@heinzctr.org
mailto:Corell@heinzctr.org
mailto:fabry@csusm.edu
mailto:fabry@csusm.edu
mailto:James.E.Hansen@nasa.gov
mailto:James.E.Hansen@nasa.gov
mailto:Brian.Walker@csiro.au
mailto:Brian.Walker@csiro.au
mailto:diana.liverman@eci.ox.ac.uk
mailto:diana.liverman@eci.ox.ac.uk
mailto:kari@science.ku.dk
mailto:kari@science.ku.dk
mailto:air@mpch-mainz.mpg.de
mailto:air@mpch-mainz.mpg.de
mailto:jfoley@umn.edu
mailto:jfoley@umn.edu

MOST COMPLEX OBJECT

Friday, 1 March 13



MOST COMPLEX OBJECT

Friday, 1 March 13



INNER WORKINGS

I." \
Py
3
\ -
o - -
£ \ y ,Q§
T > -
5 | &%
w o
- o~
< ge
AV
x U nE . A—
-3 § \ s Terrestrial
e Ecosystems 6
. % |

emistry

Friday, 1 March 13



Friday, 1 March 13

ATMOSPHERE SHIFTED

Atmospheric Carbon Dioxide Levels
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ENERGY IMBALANCE

Earth's Energy Imbalance

Murphy et al, JGR 114, D17 (2009)

Thermal, Kinetic, Potential, Latent, Biochemical
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ENERGY ACCUMULATION
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PATTERNS OF EVIDENCE
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ARCTIC SEA ICE

08175015 PIOMAS End Of July Ice Volume
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PIOMAS Arctic Sea Ice Volume (10°km?)

Monthly Averages from Jan 1979 10 Jan 2013
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Andy Lee Robinson andy@haveland com
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GREENLAND

ICE SHEET

Greenland Cumulative Melt Days
Annual Average 1979-2007

Greenland Cumulative Melt Days
Jan 1 - Dec 31
2012




UNUSUALLY STABLE CLIMATE
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Greenland Temperature from Ice Cores
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WHAT’S THE PROBLEM?

Availability of water

Productivity of farms, forests, fisheries
Geography of human and animal diseases
Prevalence of oppressive heat & humidity
Extreme weather

Running costs of engineered environments

Damages from sea-level rise



Global climate

change effects:

* Temperature
» Sea level

* Precipitation
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HEALTH IMPACTS

- Storms & flooding

Heat

Vector biology

Air pollutants

Food supply

Civil conflict

‘Morbidity / mortality /

displacement

- Morbidity / mortality

- Infectious diseases

‘Respiratory diseases

Malnutrition

‘Morbidity / mortality /

displacement
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MailOnline SCIE

Home | News | U.S. | Sport | TV&Showbiz | Femail | Health ‘ =1 Money | RightMinds |
Sclence Home | Pictures | Gadgets Gifts and Toys Store

Study of Siberian permafrost caves shows |
global warming of just 1.5C 'would pump out

a TRILLION tonnes of methane and CO2'
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PERIOD OF CONSEQUENCES

The era of procrastination, of half-
measures, of soothing and baffling
expedients, of delays is coming to
its close. In its place we are entering
a period of consequences

Winston Churchill
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MANY INITIATIVES
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The UK Low Carbon
Transition Plan

Carbon Footprint Calculator

Your Carbon Footprint:

v House 0.032
~ Flights 8.177
F Car 2.363
v Moltorbike 0.000
v Bus & Rail 0.000
¥ Secondary 5.969

Total 16.541
To offsel some or all of your carbon footprint, tick
the sections you would like 1o offset in the kst

our
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above, and cick on the link below.
Offset 16 541 tonnes
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OVERWHELMED

1China

7,711

million tonnes

PN

Only three yoors earlier, in 2006, China was

second place, and untd recently had boen very

chose to US amissions, But from 2008 10 2009,

rapid growth has matched the COuMry’™s 9-10%
growth in GDP,

Sinee 2000 the country’s CO2 emissions have
risen by 170.6%

N
i

23 Thalland
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CARBON EMISSIONS
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ALARMED!
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Scientists shocked by record rise in carbon emissions

AM By environment reporter Conor Duffy
Updated December 05, 2011 15:08:43

New research has found global carbon emissions
surged by a record amount in 2010 after falling
during the international financial crisis.

The Global Carbon Project published its yearly analysis of
carbon dioxide emissions in the journal Nature Climate
Change today.

It found global carbon dioxide emissions increased by a
record 5.9 per cent in 2010.

The report says the overall atmospheric concentration of
carbon dioxide is now at its highest level in 800,000
years.

Mike Raupach from the CSIRO helped write this year's
report and says he and other scientists were shocked by
the findings.

JI—

PHOTO: The report found global carbon dioxide emissions
increased by 5.9 per cent in 2010.
(ABC News: Giulio Saggin, file photo)
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ADAPTATION




LIMITS TO ADAPTATION
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KEY BARRIER
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OT THE HIGGS
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, GUILT, ANGER

GRIEF

b

ANXIETY, FEAR
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NATURAL REACTION

Detenses are raised

Feelings are suppressed

Arguments are sought to justify rejection
Anger often emerges

Messenger is often blamed



RESULTING IN ...

e Dismissal
e Disavowal

e Discounting



VESTED INTERESTS OFFER DOUBT

MERCHANTS

"DOUBT

HOW A HANDFUL OF SCIENTISTS
OBSCURED THE TRUTH ON ISSUES
FROM TOBACCO SMOKE TO
GLOBAL WARMING

7

NAOMI ORESKES & ERIK M. CONWAY
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This was the tobacco industry’s
key insight: that you could use
normal scientific uncertainty to
undermine the status of actual
scientific knowledge. As in jujitsu,
you could use science against
itself. “Doubt is our product” ran
the infamous memo written by
one tobacco industry executive
in 1969, “since it is the best
means of competing with the
‘body of fact’ that exists in the
minds of the general public.
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global warming -
the missing science ? o)
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= From BSE to Global Warmmg
Why Scares Are Costing Us the Eart

Liberals Don’t Want You
To Know About—
Because They Helped
Cause Them
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GLOBAL MEAN TEMPERATURE
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Glohal warming
stopped 16 years
ago, Met Office

report reveals

99 9% %9 2000 00 0 03 o4 05 06 07 08 09 W N

by the Met Office’s Hadley Cen culs 1o carbon-dioxide emissions, Energy Minister, John Hayes,
tre and Prof Jones's Climatic predicting a catastrophic increase promised that “the high-flown
Research Unit iptoaf ive degrees theories of Ix s Leflt-wing
> TIRRTS T e end of the century academics will not override the

‘ ) 4 5 ardiy
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GLOBAL WARMING POLICY FOUNDATION

21st Century Global Mean Temperature
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RISK
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HELPLESSNESS




WE ARE ALL
EMBEDDED IN A
CARBON-BASED

WORLD
WHAT SCOPE DO WE
HAVE TO ACT ?




PERSONAL
PROFESSIONAL

POLITICAL
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INDIVIDUAL
CARBON FOOTPRINT

Your estimated carbon footprint i jonnes CO2 per year

Breakdown of your footprint Your CO2 (tonnes p W UK average
Space heating 1.2
Water heating 0.5
Domestic lighting, appliances & cooking 0.8
Car travel 1.1
Other surface travel 0.2
Air travel 0.6
Food & drink 2.9
Household goods 2.9
Infrastructure allowance 1.7

UK average=12 tonnes, UK 2050 target=2 tonnes, USA average=20 tonnes, Tanzania average=0.1 tonnes, world
average=4.5 tonnes
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538,107
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HUMAN INGENUITY
UNBOUNDED
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EXPLOIT NEW POSSIBILITIES
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HOw WILL IT TURN OUT?

H-1 CLIMATE
CHANGE NoOT
REAL

H-1 CLIMATE
CHANGE REAL

TAKE ACTION

©

DON’T TAKE
ACTION

&




UNSTOPPABLE FORCE OF
NATURE
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ULTIMATE
SMART SPECIES
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INTERESTING READING

Thinking fast and slow - Daniel Kahneman

Mistakes were made - but not by me - Carol Tavris &
Elliot Aronson

The political brain - Drew Wstern

The master and his emissary - [ain McGilchrist
The happiness hypothesis - Jonathan Haidt
The righteous mind - Jonathan Haidt

Wiltul Blindness - Margaret Heffernan



