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http://www.climatechangenews.com/2016/09/02/the-woman-who-
identified-the-greenhouse-effect-years-before-tyndall/

http://gallica.bnf.fr/ark:/12148/bpt6k32227.image.r=memoires+de+l%27academie+des+sciences.f808.langEN
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Period Phase Characteristics
1856-1985 Foundational period Scientific concern
1985-1988 Agenda-setting phase Emerging policy issue
1988-1990 Pre-negotiation period Government involvement
1990-1992 Intergovernmental negotiations UN FCCC: Mitigation
1992-2009 Post agreement phase

COP1 – COP15
Elaboration & 
implementation UN FCCC

2009/2010 Climate gate / Himalaya gate Polarization & 
erosion of trust 

2011-
present

???
Welcome in the Post normal age

Working deliberatively 
within imperfections

>2015 Prepare for > +2°C
Adaptation

? Negative emissions
? Geo-engineering

Post-normal science: /  Peter Gluckman, Nature 12 Mar 2014
http://www.nature.com/news/policy-the-art-of-science-advice-to-government-1.14838?WT.ec_id=NATURE-20140313

http://www.nature.com/news/policy-the-art-of-science-advice-to-government-1.14838?WT.ec_id=NATURE-20140313
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2005

2011

http://www.nusap.net/spe/UPEMmonsters.pdf
http://journals.ametsoc.org/doi/pdf/10.1175/2011BAMS3139.1

http://www.nusap.net/spe/UPEMmonsters.pdf
http://journals.ametsoc.org/doi/pdf/10.1175/2011BAMS3139.1
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Uncertainty as a “monster”
• A monster is a phenomenon that at the 

same moment fits into two categories 
that were considered to be mutually 
excluding 

(Smits, 2002; Douglas 1966)

•knowledge – ignorance
•objective – subjective
• facts – values
•prediction – speculation
•science - policy
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Responses to monsters

Different degrees of tolerance towards 
the abnormal:

• monster-exorcism (expulsion)
• monster-adaptation (transformation)
• monster-embracement (acceptance)
• monster-assimilation (rethinking)

Uncertainty
monster
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(IPCC AR1 Policy Makers Summary, 1990) 
http://www.ipcc.ch/ipccreports/far/wg_I/ipcc_far_wg_I_spm.pdf

http://www.ipcc.ch/ipccreports/far/wg_I/ipcc_far_wg_I_spm.pdf
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• "We cannot be certain that this can be 
achieved easily and we do know it will take 
time. Since a fundamentally chaotic climate 
system is predictable only to a certain degree, 
our research achievements will always remain 
uncertain. Exploring the significance and 
characteristics of this uncertainty is a 
fundamental challenge to the scientific 
community." (Bolin, 1994)

Former chairman IPCC on objective to 
reduce climate uncertainties:

[Prof. Bert Bolin, 15 March 1925 – 30 December 2007]
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IPCC 10 years after “we are confident 
that the uncertainties can be reduced…”

Framings of uncertainty II

Multiple possible futures &
Multiple possible models

Global CO2 emission from fossil fuels
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Climate sensitivity
IPCC definition
• The climate sensitivity is defined as the 

equilibrium change in global average surface 
air temperature due to a doubling of CO2 ... 
and is a measure of the response of a 
climate model to a change in radiative 
forcing.

• The climate sensitivity may be thought of as 
partly a direct effect (estimated to be of the 
order of 1.2°C for a doubling of CO2) and 
partly the effect of feedbacks that act to 
enhance or suppress the radiative warming.
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Results of climate model calculations CO2 doubling temperature of the Earth

plotted against year of publication
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Assessment 
report

Range of GCM 
results (°C)

Concluded
Range (°C)

Concluded best 
guess (°C)

NAS 1979 2-3.5 1.5-4.5 3
NAS 1983 2-3.5 1.5-4.5 3
Villach 1985 1.5-5.5 1.5-4.5 3
IPCC AR1 1990 1.9-5.2 1.5-4.5 2.5
IPCC AR2 1995 MME 1.5-4.5 2.5
IPCC AR3 2001 MME 1.5-4.5 Not given
IPCC AR4 2007 MME 2.5-4.5 3
IPCC AR5 2013 MME (0.5-9) 1.5-4.5* Not given

25 years after “we are confident that the uncertainties can be reduced…”

Evolution of knowledge on Climate Sensitivity over past 35 years

*"Likely" (17-83%) range. Prior to AR4 ranges were not clearly defined.
MME = Multi Model Ensemble

(Van der Sluijs e.a. 1998, updated 2015)
http://sss.sagepub.com/content/28/2/291.short

http://sss.sagepub.com/content/28/2/291.short
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IPCC AR5 Chapter 12

Probability density functions, 
distributions and ranges for 
equilibrium climate sensitivity

Grey shaded range: 
likely 1.5°C to 4.5°C range

Grey solid line: 
extremely unlikely less than 1°C

Grey dashed line:
very unlikely greater than 6°C.

http://www.climatechange2013.org/images/report/WG1AR5_Chapter12_FINAL.pdf

http://www.climatechange2013.org/images/report/WG1AR5_Chapter12_FINAL.pdf
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Subjective judgments 
by top 16 climate experts USA

(Morgan & Keith, 1995)

http://dx.doi.org/10.1021/es00010a753

http://dx.doi.org/10.1021/es00010a753
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Probability distributions of climate sensitivity. Obtained using linear 
statistical estimation of GCM predictions likely to result from a large 
“perturbed physics ensemble” sampling the model parameter space 
comprehensively, with (red) and without (blue) weighting according to 
the estimated reliability of model versions based on correspondence to 
observations. (Murphy et al., Nature, 11 Aug 2004)
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CDFs Climate Sensitivity
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Consensus approach IPCC problematic
• Undue certainty (high error costs!)
• promotes anchoring towards previously 

established consensus positions
• Hides diversity of perspectives 
• Constrains decision-makers options 
• Underexposes dissent

– hampers both scientific debates and policy debates

http://dx.doi.org/10.1016/j.cosust.2010.10.003
http://www.nature.com/news/2011/111005/full/478007a.html

http://dx.doi.org/10.1016/j.cosust.2010.10.003
http://www.nature.com/news/2011/111005/full/478007a.html
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10257 scientists were asked “Do you think human activity is a significant 
contributing factor in changing mean global temperatures?”. 3146 
responded as above. (Doran & Zimmerman 2009 – EOS)
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“Here’s what UEA appears to have 
done in the above diagram. While 
they’ve used the actual Briffa 
reconstruction after 1960 in making 
their smooth, even now, they deleted 
values after 1960 so that the full 
measure of the decline of the Briffa 
reconstruction is hidden. Deleted 
values are shown in magenta.” (Steve 
McIntyre)
http://wattsupwiththat.com/2009/11/30/playing-hide-and-seek-behind-the-trees/

Climate Gate:
Briffa 
reconstruction after 
1960 left out of the 
diagram by UEA

Hockystick Controversy
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Lessons from climate gate
• Overselling certainty creates vulnerabilities in 

scientific basis for policy – will be exploited!

• Quality control & Fact checking essential

• Openness about uncertainty and dissent in the 
climate science policy interface avails democracy

• Climate debate would benefit from clarification of 
values at play in climate science & S-P interface

(Van der Sluijs e.a. 2010, 2012)
http://dx.doi.org/10.1016/j.cosust.2010.10.003

http://dx.doi.org/10.3167/nc.2012.070204

http://dx.doi.org/10.1016/j.cosust.2010.10.003
http://dx.doi.org/10.3167/nc.2012.070204


Copernicus Institute

The world map reflecting carbon  
emissions



Copernicus InstituteThe world map reflecting 
mortality related to climate 

change



Copernicus Institute

(IPCC 2014, AR5 WGII report)
http://ipcc-wg2.gov/AR5/images/uploads/WGIIAR5-TS_FGDall.pdf

http://ipcc-wg2.gov/AR5/images/uploads/WGIIAR5-TS_FGDall.pdf


Copernicus InstitutePotential tipping points

Tipping elements are regional-scale features of the climate that could exhibit threshold-type behaviour 
in response to human-driven climate change – that is, a small amount of climate change at a critical 
point could trigger an abrupt and/or irreversible shift in the tipping element. The consequences of such 
shifts in the tipping element for societies and ecosystems are likely to be severe. Question marks 
indicate systems whose status as tipping elements is particularly uncertain.
(Synthesis Report Climate Change Global Risks, Challenges & Decisions Copenhagen 2009 
http://climatecongress.ku.dk/pdf/synthesisreport)

http://climatecongress.ku.dk/pdf/synthesisreport
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How to avoid
tipping points?

Negative 
Emissions?

Geoengineering?

http://royalsociety.org/Geoengineering-the-climate/

http://cdn.decarboni.se/publications/our-future-carbon-negative-ccs-roadmap-romania/50-bio-ccs-carbon-negative

http://royalsociety.org/Geoengineering-the-climate/
http://cdn.decarboni.se/publications/our-future-carbon-negative-ccs-roadmap-romania/50-bio-ccs-carbon-negative
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Ethical issues
• How to act on weak signals of 

catastrophic tipping-points
• Highly unequal distribution of impacts
• Equitable burden-sharing North-South
• Societal controversy on how much 

intervention is justified at a given level 
of evidence of catastrophic risk
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Weiss 2003/2006 evidence scale 
10. Virtually certain
9. Beyond a reasonable doubt
8. Clear and convincing Evidence
7. Clear showing
6. Substantial and credible evidence
5. Preponderance of the Evidence
4. Clear indication
3. Probable cause: reasonable grounds for belief
2. Reasonable, articulable grounds for suspicion
1. Hunch
0. No suspicion
http://dx.doi.org/10.1023/A:1024847807590

http://dx.doi.org/10.1023/A:1024847807590
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Attitudes according  
to Weiss 2003:

1. Environmental 
absolutist

2. Cautious 
environmentalist

3. Environmental 
centrist

4. Technological 
optimist

5. Scientific 
absolutist

Even where there is agreement on “level of evidence”, there usually is substantial 
societal disagreement on what level of intervention is justified.

Level of 
Evidence

http://dx.doi.org/10.1023/A:1024847807590

http://dx.doi.org/10.1023/A:1024847807590
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Further reading
• J.P. van der Sluijs (2012). Uncertainty and dissent in climate risk assessment, a post-normal 

perspective, Nature and Culture 7 (2) 174-195.
http://dx.doi.org/10.3167/nc.2012.070204

• Jeroen P. van der Sluijs, Rinie van Est and Monique Riphagen (red.) (2010). Room for Climate Debate, 
Perspectives on the interaction between climate politics, science and the media. Den Haag, 
Rathenau Instituut. 98 pp
http://www.nusap.net/downloads/reports/Room_for_climate_debate.pdf

• J.P. van der Sluijs, A.C. Petersen, P.H.M. Janssen, James S Risbey and Jerome R. Ravetz (2008) Exploring 
the quality of evidence for complex and contested policy decisions, Environmental Research Letters, 
3 024008 (9pp)
http://dx.doi.org/10.1088/1748-9326/3/2/024008

• J.P. van der Sluijs and J. Arjan Wardekker (2015) Critical appraisal of assumptions in chains of model 
calculations used to project local climate impacts for adaptation decision support – the case of 
Baakse Beek. Environmental Research Letters 10, 045005.
http://dx.doi.org//10.1088/1748-9326/10/4/045005

• L. Maxim and Jeroen P. van der Sluijs (2011) Quality in environmental science for policy: assessing 
uncertainty as a component of policy analysis. Environmental Science & Policy, 14, (4) 482-492.
http://dx.doi.org/10.1016/j.envsci.2011.01.003

• J van der Sluijs (2005) Uncertainty as a monster in the science–policy interface: four coping 
strategies. Water Science & Technology 52 (6) 87–92.
http://www.nusap.net/spe/UPEMmonsters.pdf

http://dx.doi.org/10.3167/nc.2012.070204
http://www.nusap.net/downloads/reports/Room_for_climate_debate.pdf
http://dx.doi.org/10.1088/1748-9326/3/2/024008
http://dx.doi.org//10.1088/1748-9326/10/4/045005
http://dx.doi.org/10.1016/j.envsci.2011.01.003
http://www.nusap.net/spe/UPEMmonsters.pdf
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