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Half full or half empty? Glass of knowledge

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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Decision making in times of homeostasis:  
- based on predictions with some level of 
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- focus is on what we don’t know
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Task: Developing Foresight
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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



Foreseeability: Land use changes



Foreseeability: Land use changes



Foreseeability: Land use changes



Foreseeability: Hazards and Disasters



“Normal Range” 
(800,000 years)

“Current State”

Foreseeability: Hazards and Disasters



“Normal Range” 
(800,000 years)

“Current State”

“Prognosis”
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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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Planning for any limited range of plausible LSL trajectories inherently 
ignores part of the “probability density function” (PDF) of future LSL.

How large is the risk associated with the part of the PDF not considered? 
MOST LIKELY VERY LARGE, BUT WE DON’T HAVE A SOLID ASSESSMENT

How likely is it that LSL might by far outside the limited range considered? 
WE CANNOT EXCLUDE THIS TO HAPPEN IN THE “Post-Holocene” 

Decision Making Under Foreseeability (DMUF): Having Foresight

How likely would that turn into a low-probability, 
high-impact event? 
MOST LIKELY, THIS WOULD BE A GLOBAL DISASTER
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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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