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“Wizard Clairvoyant”
Exploring the Future 

with Simulations

Tool box

Transformation Scientists

Scientific knowledge
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I have a 
goal

Jules-Plag and Plag, 2016
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More than 300,000 homes in London are at risk of flooding 
from the Thames and the capital’s numerous other rivers, 
according to a new report.
Groundsure, an environmental risk consultancy, used 
Environment Agency and census data to calculate the places 
most in danger of damage.
Hammersmith and Fulham was found to be the worst 
borough for potential flooding, with almost 60,000 homes – 
60 per cent of the borough – at risk.

Winter storms in December 2013-January 2014 almost 
reached the top of the barrier.
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Lovelock (and many others):  
- Planet is on a run-away path; could reach a warm state  
  (5oC warmer) already in 2050 

- Carrying capacity of the planet would be reduced to 1 Billion 
- Recommendation: look for the lifeboats

- Science is focused on Type I errors (false positives) 
- Society is impacted by this focus

- Type II errors (false negatives) are critical in times of  
   unsustainability and rapid changes

Adaptation to Global Change



Adaptation to Global Change



Crossing thresholds could lead to systemic changes …

Adaptation to Global Change



Crossing thresholds could lead to systemic changes …

Adaptation to Global Change



Crossing thresholds could lead to systemic changes …

Adaptation to Global Change



Adaptation to Global Change



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, …)

Adaptation to Global Change



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, …)

C = f(E, L, …)

Adaptation to Global Change



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, …)

C = f(E, L, …)

W = f(C, L, E, D, …)

Adaptation to Global Change



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, …)

C = f(E, L, …)

N, P = f(E)

W = f(C, L, E, D, …)

Adaptation to Global Change



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, …)

C = f(E, L, …)

N, P = f(E)

B = f(C, W, L, D, …)

W = f(C, L, E, D, …)

Adaptation to Global Change



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, …)

C = f(E, L, …)

N, P = f(E)

B = f(C, W, L, D, …)

W = f(C, L, E, D, …)

"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.

Adaptation to Global Change



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, …)

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.

Adaptation to Global Change



Carrying Capacity = function of: Arable 
Land, Nitrogen, Phosphorous, Climate, 
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Degradation, Technology, … 
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About half of mangrove loss has occurred in the last 
50 years, mostly in the last two decades, due to: 
• shrimp farming 
• tourism 
• urbanization 
• agriculture expansion 
• roadways 
• marinas, and 
• other intrusive developments.

A Tragedy for our Oceans 
Continuing heavy loss of mangrove forests 
represents a real tragedy for our oceans and 
the extensive life-support systems mangroves 
engender.

▪Over 500 hypoxic dead zones occur globally 
▪Most are off the coasts of Europe and the U.S. 
▪Mostly due to farm, city, and industrial pollution 
▪Some are seasonal; others are permanent 

▪Fisheries and ecosystems are devastated 
▪Causes over $2 billion/year in lost harvests
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System	  Thinking
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Griggs et al.,  2013

Griggs et al., 2013: “Development that meets the 
needs of the presence while safeguarding Earth’s life-
support system, on which the welfare of current and 
future generation depends”

Plag et al.,  2013

Economy is the link between humanity 
and Earth’s life support system

Sustainable Development: 
Brundtland et al., 1987: “Development 
that meets the needs of the presence 
without compromising the ability of 
future generations to meet their needs”
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Planning is impacted by social construct of risk and vulnerability:

North Sea countries:  
• general perception (based on 2,000 years of cultural heritage): vulnerability to, and risk associated  
   with storm surges is very high and a national/regional problem;  
• approach to extreme events:  
   there is a 1% chance that the 1 in 10,000 years flood happens in this century. 
• Approach to SLR: What is the maximum SLR in the 21st century that cannot be excluded?

United States:  
• general perception: vulnerability to, and risk associated with storm surges is more a local problem  
   and can be addressed ad hoc by (horizontal) evacuation;  
• approach to extreme events: there is a 1% chance that the 1 in 100 years flood happens in this year. 
• Approach to SLR: What curve should we choose? Definitely not the maximum SLR in the 21st century  
   that cannot be excluded!
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Paradigm shifts:  
• identifying the vulnerabilities and comprehensively assessing the risks 
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Accounting for Extremes

Preparing for Surprises: Extreme flood in Gauteng, South Africa, November 10-11, 2016


