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What is most likely the most important event that is currently taking place? 

Conference of  the Parties (COP24) of the United Nations 
Framework Convention on Climate Change (FCCC):

UN Climate Change Conference 2018 
in Katowice, Poland, Dec. 3, 2018.



"Leaders of the world, you must 
lead," said the naturalist, given a 
"people's seat" at the two-week 
UN climate conference in the Polish 
coal city of Katowice, alongside two 
dozen heads of state and 
government. 

"The continuation of our 
civilizations and the natural 
world upon which we depend is 
in your hands," he said.

The world is currently on course to 
overshoot by far the limits for 
global warming agreed in the 
landmark 2015 Paris accord on 
climate change — intended to 
prevent more extreme weather, 
rising sea levels and the loss of 
plant and animal species.



“Indeed, it’s depravity, on a scale that makes 
cancer denial seem trivial. Smoking kills 
people, and tobacco companies that tried to 
confuse the public about that reality were 
being evil. But climate change isn’t just killing 
people; it may well kill civilization. Trying to 
confuse the public about that is evil on a 
whole different level. Don’t some of these 
people have children?”

https://www.nytimes.com/2018/11/26/opinion/climate-change-denial-republican.html

https://www.nytimes.com/2018/11/26/opinion/climate-change-denial-republican.html


Hans-Peter Plag
February 9, 2016
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Class 11: Modern Climate Change: A Symptom of a Single-
Species High-Energy Pulse Syndrome
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Their system knowledge increases, and for the first time, they can see 
the control levers, knobs and switches that drive the Earth system
But they don’t have the control panel, the 
cockpit to control and operate the system

Homo sapiens keep accumulating “wealth” while destroying their life-support system

Importantly, they don’t have a design plan and there is no planetary 
governance to take the system to a future desirable for Homo sapiens 

The planetary life-support system is rapidly degrading and overheating; ; 
They are heading for a mono-species  system

Plag, 2000 Before we leave, a recommendation for 
humanity …
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Published in 1776

For Homo sapiens, flows are 
regulated by 

• ethics,

• social norms,

• economic rules



“Sustainable Development is a development that 
meets the needs of the present while safeguarding 
Earth’s life support systems, on which the welfare of 
current and future generations depends.”  

Griggs et al. (2013)

"Sustainable development is development that meets 
the needs of the present without compromising the 
ability of future generations to meet their own needs”. 

WCED (1987)

- Purpose of economy is to increase human wealth; 
- Earth and its natural wealth is basically infinite. 

Smith (1776)
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“Sustainable Development is a development that 
meets the needs of the present while safeguarding 
Earth’s life support systems, on which the welfare of 
current and future generations depends.”  

Griggs et al. (2013)

"Sustainable development is development that meets 
the needs of the present without compromising the 
ability of future generations to meet their own needs”. 

WCED (1987)

- Purpose of economy is to increase human wealth; 
- Earth and its natural wealth is basically infinite. 

Smith (1776)

Our Message to Humanity: You need an economy that meets the needs of the 
present while safeguarding Earth’s life support systems, on which the welfare of 
current and future generations depends. 

Homo Sapiens’ Economy and Earth’s Life-Support System



During the Holocene, climate and sea level were exceptionally stable
The Holocene was a “safe operating space for humanity”

Key Points

During the last few hundred years, humanity has introduced rapid and large changes  
The system is outside the “normal range” and in the dynamic transition into the Post-
Holocene; we have increasing disequilibrium

Baseline

Syndrome

Diagnosis
Easy access to seemingly unlimited energy allowed humans to accelerate flows in the 
Earth’s life-support system and sustain rapid population growth and increasing demands
Humans are the “Anthropogenic Cataclysmic Virus” (ACV) in the Earth’s life-support system
Prognosis
We are heading rapidly into a very different system state (thresholds; Post-Holocene)
Our knowledge is changing rapidly; there is room for surprises; Foresight is needed
Therapy
Change in the purpose of economy from growing human wealth (growth addiction) to 
meeting our needs while safe-guarding the life-support system



Class 13: Climate Change Impacts, Land Use, Biological Hazards, Extinctions 
•Sea Level Rise 
•Heat Waves 
•Droughts 
•Cold Spells 
•Wildfires 
•Land use, biological hazards, extinction 

Natural Hazards and Disaster
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- 1oC corresponds to about 25 m in sea level 
- Expect large sea level rise over several 

centuries (several meters to >20 m) 
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- Pollution of inundated coastal areas and waters  
- Prepare for loss of coastal cities 
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- Expect large sea level rise over several 
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exposed coastal areas 
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Longer-term: 
- 1oC corresponds to about 25 m in sea level 
- Expect large sea level rise over several 

centuries (several meters to >20 m) 
- Horizontal migration of coasts 
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- Prepare for loss of coastal cities 

Build mobile infrastructure 
and buildings 
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Longer-term: 
- 1oC corresponds to about 25 m in sea level 
- Expect large sea level rise over several 

centuries (several meters to >20 m) 
- Horizontal migration of coasts 
- Pollution of inundated coastal areas and waters  
- Prepare for loss of coastal cities 

Clean up the coastal 
zone 

This century
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Longer-term: 
- 1oC corresponds to about 25 m in sea level 
- Expect large sea level rise over several 

centuries (several meters to >20 m) 
- Horizontal migration of coasts 
- Pollution of inundated coastal areas and waters  
- Prepare for loss of coastal cities 

Zillow study:  
- 1.8 m by 2100 
- 36 U.S. Coastal Cities lost; 
- more than 50 cities lose at least 50% of 

residential real estate 
- $1 Trillion in loss (2% of residential real 

estate value)

This century
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Example Hampton Roads

Soon could get as high as: 
20 mm/year (2 m/century) 

Today: 5 mm/year 
(~ 50 cm/century)

Local Sea Level Rise leads to: 
- more nuisance flooding 
- higher risk of extreme floods 
- a transient coast line 

Sea Level Rise

October 2, 2015
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century?
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Scientifically, we cannot 
exclude a large, rapid global 
sea level rise with large 
spatial variability in local sea 
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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 …

Large sea level variability is a system characteristics, not a new phenomenon, not a problem 
- just not known to modern civilization
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Note: No accelerated contribution from 
Greenland and Antarctic ice sheets 
considered
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National Research Council in 2013: 
There is the potential for surprises and new extremes ...

Already happening: Disappearance of late-summer Arctic sea ice

Elliott, 2015
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Knowledge in Times of Rapid Changes

National Research Council in 2013: 
There is the potential for surprises and new extremes ...

Already happening: Disappearance of late-summer Arctic sea ice
Already happening: Increases in extinction threats

Rossman&Marash (2014)
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Most likely (low-probability) rapid impact: ocean acidification

West Antarctic Ice Sheet: up to 4.8 m sea level rise; abrupt changes 
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Disruption of Atlantic Meridional Overturning Circulation: unlikely in 
the 21st century; but gradual chance could have severe 
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National Research Council in 2013: 
There is the potential for surprises and new extremes ...

May 12, 2014: A large section of the mighty West 
Antarctic ice sheet has begun falling apart ... That’s enough ice to raise 

global sea level by more than 15 ft. (4.6 m)

May 18, 2014: The glaciers of Greenland are likely to retreat 
faster and further inland than anticipated ....

May 28, 2014: During that time, the 
sea level on a global basis rose about 50 feet in just 

350 years

August 29, 2015: “The critical question thus becomes: Is 
Greenland likely to lose even more ice than it’s currently losing per 

year — and could Antarctica do the same?”Hansen et al., 2015: “… Evidence … that 2oC global warming is 
highly dangerous.”
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My worry: if many of us get afraid of sea level rise and stop 
believing in the high value of coastal real estate, we will see a 

global and unparalleled economic bubble 
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Energy flows determine flows in the Water Cycle … A warming ocean and a warning 
atmosphere can cause rapid ice melts 
and increase sea level

Sea Level Rise
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Pelican Island, 
First U.S. National Wildlife Refuge 

established in 1903

Sea Level Rise



Class 13: Climate Change Impacts, Land Use, Biological Hazards, Extinctions 
•Sea Level Rise 
•Heat Waves 
•Droughts 
•Cold Spells 
•Wildfires 
•Land use, biological hazards, extinction 

Natural Hazards and Disaster



Heat Waves
A heat wave is a period of excessively 
high heat index. 

Heat index is a measure of how hot it 
feels and it depends on temperature 
and humidity

The 1995 Chicago heat wave was heat 
wave, which led to 739 heat-related 
deaths in Chicago over a period of five 
days. 

Klinenberg, 2002: Correlation between 
poverty, social capital and death 



Heat Waves

Hottest summer in Europe since 
1540; 
Combined with a sever drought; 
Death toll: estimated 70,000

Death toll in Russia from heat 
and wild fires: estimated 56,000 
(Munich Re)



Heat Waves

Ten deadliest heat waves
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Droughts
A drought is an extended period of 
below-normal precipitation in a region, 
leading to shortage of water supply. 

Droughts can have severe impacts on 
ecosystems.

Droughts can cause economic 
problems, famine, and social unrest

Climate change may increase droughts 
significantly

https://health2016.globalchange.gov/climate-change-and-human-health
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Droughts

Major famines 

Many of the large famines are 
caused by a combination of 
environmental conditions and 
mismanagement
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Wildfires

Most deadliest wild fires



Wildfires

Statistics

https://www.ncdc.noaa.gov/societal-impacts/wildfires



Wildfires

Wild fires and climate change



Wildfires

Wildfire monitoring

http://www.fire.uni-freiburg.de/gwfews/index.html



Wildfires
https://worldview.earthdata.nasa.gov/?
p=geographic&l=VIIRS_SNPP_CorrectedReflectance_TrueColor(hidden),MODIS_Aqua_CorrectedReflectance_TrueColor(hidden),MODIS_Terra_CorrectedRefl
ectance_TrueColor,MODIS_Fires_All,VIIRS_SNPP_Fires_375m_Night&t=2017-12-05&z=3&v=-177.0732421875,-46.80615234375,5.9765625,52.75634765625



Wildfires https://worldview.earthdata.nasa.gov/



Wildfires
Number of fatalities due to major forest, brush or wildfires between 1900 and 2016

https://www.statista.com/statistics/234723/fatalities-due-to-the-most-significant-wildfires/

Camp Fire



Wildfires
Number of people affected by major forest, brush or wildfires between 1900 and 2016

https://www.statista.com/statistics/267802/individuals-affected-by-the-most-significant-wildfires/

Camp Fire



Wildfires
Estimated insured losses due to the most costly wildland fires in the United States as of 2018 (in 
2016 million U.S. dollars)

https://www.statista.com/statistics/217065/estimated-insured-losses-due-to-most-costly-us-wildland-fires/

Camp Fire



Wildfires

Camp Fire



Class 13: Climate Change Impacts, Land Use, Biological Hazards, Extinctions 
•Sea Level Rise 
•Heat Waves 
•Droughts 
•Cold Spells 
•Wildfires 
•Land use, biological hazards, extinction 

Natural Hazards and Disaster



1950 Syndrome95% in extreme poverty
Adam Smith:
The purpose of economy is 
to create human wealth.

Land use, biological hazards, extinction 



Land use, biological hazards, extinction 
Biological Hazards: Sources of biological hazards may include bacteria, viruses, insects, plants, birds, 
animals, and humans. These sources can cause a variety of health effects ranging from skin irritation and 
allergies to infections (e.g., tuberculosis, AIDS), cancer and so on.

http://www.who.int/globalchange/environment/en/chapter6.pdf

Infectious diseases



Land use, biological hazards, extinction 
Biological Hazards: Sources of biological hazards may include bacteria, viruses, insects, plants, birds, 
animals, and humans. These sources can cause a variety of health effects ranging from skin irritation and 
allergies to infections (e.g., tuberculosis, AIDS), cancer and so on.
Toxic products …

… about toxic substances produced by cyanobacteria …



Land use, biological hazards, extinction 
Biological Hazards: Sources of biological hazards may include bacteria, viruses, insects, plants, birds, 
animals, and humans. These sources can cause a variety of health effects ranging from skin irritation and 
allergies to infections (e.g., tuberculosis, AIDS), cancer and so on.

Ecosystem impacts

Forests and Insects: While native insects and diseases contribute to the death of old and stressed trees 
and lead the way to the regeneration of trees and forests, non-native insects and pathogens can 
dramatically alter this cycle.

An invasive species is a plant, fungus, or animal species that is not native to a specific location, which has 
a tendency to spread to a degree that can cause damage to the non-human and human environment, 
including human economy and human health.



Land use, biological hazards, extinction 

In absolute, albeit rough, terms the 
paper calculates a “normal background 
rate” of extinction of 0.1 extinctions per 
million species per year. That revises the 
figure of 1 extinction per million species 
per year that Pimm estimated in prior 
work in the 1990s. By contrast, the 
current extinction rate is more on the 
order of 100 extinctions per million 
species per year.

https://news.brown.edu/articles/2014/09/extinctions



Natural Hazards and Disaster

}



Natural Hazards and Disaster

Hazard

Vulnerability
Risk Disaster}



Final Word



Mitigation: Reduce flows and growth 
•New economy - how new? 
•Social and Solidarity Economy; United Nations Research Institute for Sustainable Development (UNRISD)? 
•Not enough to think about distribution, have to ask about the purpose of economy. 
•Dual purpose economy: creating human wealth while safeguarding the Earth's life-support system.
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Mitigation: Reduce flows and growth 
•New economy - how new? 
•Social and Solidarity Economy; United Nations Research Institute for Sustainable Development (UNRISD)? 
•Not enough to think about distribution, have to ask about the purpose of economy. 
•Dual purpose economy: creating human wealth while safeguarding the Earth's life-support system.

Adaptation: Prepare for surprises - antifragile 
•old paradigms are no longer valid 
•overcome normalcy bias 
•develop foresight: living on a new planet full of surprises 
•understand that humans many not be able to live everywhere on the planet

Operation: Learn how to operate a planetary system 
•Principle: Making it the job of people to do the right thing (based on Upton Sinclair's quote) 
•Global effort: Sustainable Development Goals, 2030 Agenda for Sustainable Development 
•Approach: organizing public services based on the SDGs

Action: Transition to an economy “that meet the needs of the 
present while safeguarding the Earth’s life-support system, on 
which the welfare of present and future generations depends.”

Final Word



Questions



What did you learn in this class?

Questions



What did you learn in this class?

What worked for you?

Questions



What did you learn in this class?

What worked for you?

What should be changed?

Questions





Please write an evaluation!


