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“..., almost all of the cities to be studied in 19.20.21 are cities that border 
the oceans of the world, and will be affected by the rise in sea levels 
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The most likely single cause of 
premature death for young people today is an 
impact of climate change, such as heat waves, 

droughts, storms, food and water shortages, new 
sicknesses and pandemics, migration of large 
populations, civil unrest like in North Africa 

and Syria, and wars. 
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Inequality between Species

What is consciousness? How can it be 
explained? Can there be a science of 
consciousness? What is the neural basis of 
consciousness? What is the place of 
consciousness in nature? Is consciousness 
physical or nonphysical? How do we know 
about consciousness? How do we think 
about consciousness? What are the 
contents of consciousness? How does 
consciousness relate to the external world? 
What is the unity of consciousness?

Chalmers, David J.. The Character of 
Consciousness (Philosophy of Mind) (p. xi). 
Oxford University Press. Kindle Edition. 
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Uncertainty
“A good understanding of the climate system is essential to allow society to prepare 
for the future. Increasing populations, diminishing resources, changing weather 
patterns and extreme events in combination with water scarcity and changing crop 
yields will all put pressure on communities. The only sure thing is that the climate and 
weather in the coming years will continue to have a degree of uncertainty and 
surprise us.” 

Nature Clim. Change, Editorial, 2013
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“A good understanding of the climate system is essential to allow society to prepare 
for the future. Increasing populations, diminishing resources, changing weather 
patterns and extreme events in combination with water scarcity and changing crop 
yields will all put pressure on communities. The only sure thing is that the climate and 
weather in the coming years will continue to have a degree of uncertainty and 
surprise us.” 

Nature Clim. Change, Editorial, 2013

Aleatoric uncertainties: statistical uncertainties 
Epistemic uncertainties: systemic uncertainties,  
                                    including knowledge gaps

Complex systems: 
Aiming at understanding what the system 
might do, instead of trying to predict what it 
will do …

Why the New World Disorder 
Constantly Surprises Us And 
What We Can Do About It
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IPCC, 2013

Uncertainty



Note: No accelerated contribution from 
Greenland and Antarctic ice sheets 
considered

IPCC, 2013 Modified from Church et al. (2010)

Uncertainty



Hansen et al. (2008) Plag and Jules-Plag (2013)

Scientifically, we cannot 
exclude a large, rapid global 
sea level rise with large 
spatial variability in local sea 
level rise.

Century Global Sea Level Changes

Century Global Surface Temperature Changes

Question: What is the 
probability density function 
for sea level change per 
century?
Look at paleo-data …

Sea Level Change

-6.3 m 6.3 m

-0.9oC 4.5oC
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only that which the defendant foresaw, but that which the defendant ought to have 
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Foreseeability

Foreseeability 
n. reasonable anticipation of the possible results of an action, such as what may happen if one is 
negligent or consequential damages resulting a from breach of a contract.  

The facility to perceive, know in advance, or reasonably anticipate that damage or injury will 
probably ensue from acts or omissions.

In the law of Negligence, the foreseeability aspect of proximate cause—the event which is the 
primary cause of the injury—is established by proof that the actor, as a person of ordinary 
intelligence and circumspection, should reasonably have foreseen that his or her negligent act 
would imperil others, whether by the event that transpired or some similar occurrence, and 
regardless of what the actor surmised would happen in regard to the actual event or the manner 
of causation of injuries. 
West's Encyclopedia of American Law, edition 2. Copyright 2008 The Gale Group, Inc. All rights 
reserved.

http://legal-dictionary.thefreedictionary.com/negligence


Carrying Capacity = function of: Arable 
Land, Nitrogen, Phosphorous, Climate, 
Water, Biodiversity, Land Use, Energy, 
Degradation, Technology, … 
CC = f(A, N, P, C, W, B, L, E, D, T, …)

Lovelock: Carrying Capacity will be down to 
1 Billion in 2050

C = f(E, L, …)

N, P = f(E)

B = f(C, W, L, D, …)

W = f(C, L, E, D, …)

“That the increase of population is 
necessarily limited by the means of 
subsistence, That population does invariably 
increase when the means of subsistence 
increase, and, That the superior power of 
population is repressed, and the actual 
population kept equal to the means of 
subsistence, by misery and vice.”  
                                     Malthus, 1798.

"Yet in all societies, even 
those that are most vicious, 
the tendency to a virtuous 
attachment is so strong that 
there is a constant effort 
towards an increase of 
population” Malthus, 1798.

Foreseeability: Population Growth
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necessarily limited by the means of 
subsistence, That population does invariably 
increase when the means of subsistence 
increase, and, That the superior power of 
population is repressed, and the actual 
population kept equal to the means of 
subsistence, by misery and vice.”  
                                     Malthus, 1798.

"Yet in all societies, even 
those that are most vicious, 
the tendency to a virtuous 
attachment is so strong that 
there is a constant effort 
towards an increase of 
population” Malthus, 1798.

Foreseeability: Population Growth
Death toll of World War 2: 50 - 80 million
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“Normal Range” 
(800,000 years)

“Current State”

“Prognosis”
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Foreseeability: Hazards and Disasters

Smith, 2015
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Foresight
Futures study is the systematic study of preferred, probable, and 
possible futures including the worldviews and myths that underlie 
each future. Futures research has moved from external forces 
influencing the future—astrology and prophecy—to structure 
(historical patterns of change, of the rise and fall of nations and 
systems) and agency (the study and creation of preferred 
images of the future). 
Futures studies has been eagerly adopted by planning 
departments in organizations and nations. Yet there are clear 
differences between the planning and futures framework. 
Planning seeks to control and close the future, while futures 
studies seeks to open up the future, moving from the future to 
alternative futures.  
                                          Inayatullah, 2013 
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possible, probable and preferred futures.
To understand the future(s), one needs a cogent theoretical framework. Four 
approaches are crucial to foresight (Inayatullah, 1990). The first is predictive, 
based on empirical social sciences. The second is interpretive, based not on 
forecasting the future but on understanding competing images of the future. 
The third is critical, derived from poststructural thought and focused on asking 
who benefits by the realisation of certain futures and which methodologies 
privilege certain types of futures studies. While truth claims are eschewed, the 
price of epistemology is not: every knowledge decision privileges reality in 
particular ways (Shapiro, 1992; Foucault, 1973). The fourth approach is 
participatory action learning/research. This approach is far more democratic 
and focuses on stakeholders developing their own future, based on their 
assumptions of the future (for example, if the future is linear or cyclical) and 
what is critical to them (Inayatullah, 2007).
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studies has broadened to an exploration of alternative futures and 
deepened to investigate the worldviews and mythologies that underlie 
possible, probable and preferred futures.
To understand the future(s), one needs a cogent theoretical framework. Four 
approaches are crucial to foresight (Inayatullah, 1990). The first is predictive, 
based on empirical social sciences. The second is interpretive, based not on 
forecasting the future but on understanding competing images of the future. 
The third is critical, derived from poststructural thought and focused on asking 
who benefits by the realisation of certain futures and which methodologies 
privilege certain types of futures studies. While truth claims are eschewed, the 
price of epistemology is not: every knowledge decision privileges reality in 
particular ways (Shapiro, 1992; Foucault, 1973). The fourth approach is 
participatory action learning/research. This approach is far more democratic 
and focuses on stakeholders developing their own future, based on their 
assumptions of the future (for example, if the future is linear or cyclical) and 
what is critical to them (Inayatullah, 2007).

The six pillars provide a theory of futures thinking that is linked to methods and 
tools, and developed through praxis. The pillars are: mapping, anticipation, 
timing, deepening, creating alternatives and transforming.
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• understanding the vulnerabilities and comprehensively assessing the risks 
• including the worst cases (food, water, heat waves, droughts, storms, sicknesses, social unrest, wars, ...)   
• having early warning (for extreme events and rapid impacts)

Knowing the paradigms our decision making is based on …

How do we assess, and plan for, events that have never happened?
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Abrupt changes are happening (e.g., Arctic sea ice, biodiversity); more likely to come

Abrupt sea level rise could (slowly) develop into a global disaster

Paradigm shift to overcome normalcy bias:  
Instead of “Sea level is stable” (last 6,000 years) 
assume “Sea level is variable!”
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Given the the speed and magnitude of the complex climate system; deterministic 
projections have little practice-relevant value 


