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Why should you be engaged in Conservation Leadership?

Why are Mitigation of Threats and Adaptation to Changes of 
Relevance to you?



Prologue

Homo sapiens and Earth

Human environment
300 million tons of humans and
700 million tons of domesticated animals 

400 million domesticated dogs
600 million domesticated cats
1.5 billion cows
20 billion chicken

81% of Earth’s surface changed 
significantly by humans

Earth’s Energy Imbalance increased by 
roughly 10,000,000 times above pre-human 
values

Non-Human environment
100 million tons of wild animals (more than 2 
kg)

200,000 wolfs
40,000 lions
900,000 African buffalo
50 million penguins

5% of Earth surface still untouched



Prologue

Homo sapiens and Earth

Working hypothesis:  
The future does not exists; 

 it depends on the interventions and actions of the past and the present
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Prologue

Homo sapiens and Earth
Spectrum of Possible Futures

Deep Adaptation: Preparing for the time after the total 
social collapse - Who do we want to be then?

Science-based warnings to humanity
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Ubuntu: 

“I am, because of you” 

“a person is a person through other persons”
Me: 

“I know, because of you”
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Our perception depends on the distance we have …
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Practicalities

- Working together helps: Find a partner to work with 
- Active class participation is important 
- Submission of 2+2 forms in each class is mandatory:  

     - it documents class participation; 
     - it is an opportunity for a one-to-one dialog with the instructors. 
- Use the StayWoke Page to interact with instructors and the class. 
- Feel free to contact us if there are issues/questions 
- Communication by e-mail is the best way to reach us
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Practicalities

This is a Writing Class: You will have to write a lot. 
- Reading the reading material is important: 
- Weekly Question Sets: 

- Questions to be answered are based on the reading material; 
- Written answers need to be provided online on the dates given in the class schedule; 
- Answers will normally be discussed in the subsequent Monday classes. 

- Case Study: 
- You need to select a topic for the case study (StayWoke); 
- Selection should be done soon; 
- Will be the basis for the paper and the presentation. 

- Main Issues: 
- Spelling and grammar; 
- Style is not sufficiently scientific; 
- Citations are insufficient in number, quality, format; 
- Reference are not of sufficient quality and listed in improper format; 
- Insufficient reasoning and justification (“Knowledge is a justified true belief”, Plato).



Practicalities

Citation of references: 
Citations and Reference have to follow the documentation style defined by the Council of Scientific 
Editors, known as the CSE style. See SSF-Guide (http://www.scientificstyleandformat.org/Tools/SSF-
Citation-Quick-Guide.html) or the WISC (https://writing.wisc.edu/Handbook/DocCSE.html) page for 
more information on the CSE style.

http://www.scientificstyleandformat.org/Tools/SSF-Citation-Quick-Guide.html
http://www.scientificstyleandformat.org/Tools/SSF-Citation-Quick-Guide.html
http://www.scientificstyleandformat.org/Tools/SSF-Citation-Quick-Guide.html
https://writing.wisc.edu/Handbook/DocCSE.html
https://writing.wisc.edu/Handbook/DocCSE.html
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Journal articles:
• Barnosky, A. D., Hadly, E. A., Bascompte, J., Berlow, E. L., Brown, J. H., Fortelius, M., Getz, W. M., Harte, J., 

Hastings, A., Marquet, P. A., Martinez, N. D., Mooers, A., Roopnarine, P., Vermeij, G., Williams, J. W., Gillespie, 
R., Kitzes, J., Marshall, C., Matzke, N., Mindell, D. P., Revilla, E., Smith, A. B., 2012. Approaching a state shift in 
Earth’s biosphere. Nature, 486, 52-58, doi:10.1038/nature11018.

Articles/chapters in Book/Collection:
• Plag, H.-P., Jules-Plag, S., 2013. Sea-Level Rise and Coastal Ecosystems. In Pielke Sr., R. A., Seastedt, T., 

Suding, K. (eds.): Vulnerability of Ecosystems to Climate, Volume 4 of: Climate Vulnerability: Understanding and 
Addressing Threats to Essential Resources, 163-184, Elsevier. DOI: 10.1016/B978-0-12-384703-4.00105-2.

Books:
• Taleb, N. N., 2012. Antifragile: Things That Gain From Disorder. Random House.

Technical Reports:
• Plag, H.-P., Brocklebank, S., Brosnan, D., Campus, P., Cloetingh, S., Jules-Plag, S., Stein, S., 2015. Extreme 

Geohazards — Reducing the Disaster Risk and Increasing Resilience. European Science Foundation.
Web Pages:
• MARI, 2017. Fall 2017: Natural hazards and Disasters. Old Dominion University, http://www.mari-odu.org/

academics/2017f_disasters. Accessed on September 14, 2017.
Examples of citations of the above sources in the text are:
• Barnosky et al. (2012) found ...
• ... might lead to a significant state shift (Barnosky et al., 2012).
• ... a transition from being resilient to being antifragile (Taleb, 2012).
• ... loss of coastal ecosystems (Plag and Jules-Plag, 2013).
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FLOWS

Flows in the Earth System also allow assessing 
the “Health of the Planet”

Everything is about Flows
Earth: Life-Support System for many species

Planetary Physiology

Limitations in the flows 
between a community and its life-

support system limit the growth of the 
community

For Homo sapiens, the flows are 
regulated by ethical, social, and - recently - 

economic rules

The Earth’s Life-Support System and sustainability



FLOWS

Flows in the Earth System also allow assessing 
the “Health of the Planet”

Everything is about Flows
Earth: Life-Support System for many species
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Flows have accelerated in 
the last 200 years

FLOWS

Flows in the Earth System also allow assessing 
the “Health of the Planet”

Everything is about Flows
Earth: Life-Support System for many species

Planetary Physiology

The Earth’s Life-Support System and sustainability
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Physiology: Homeostasis

Essential: Earth’s Energy Imbalance: Incoming Energy - Outgoing Energy

Imbalance today: on the order of 10-3 (300-320 TeraWatt),
                   (e.g., Stephens et al., 2012; Trenberth et al., 2014, Cheng et al., 2016)
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10-10-10-9Incoming 
Solar

Outgoing 
Radiation

Last 200 Million years
Imbalance on the order of 10-10-10-9

Storage in fossil fuels
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10-10-10-9Incoming 
Solar

Outgoing 
Radiation

Last 200 Million years
Imbalance on the order of 10-10-10-9

Storage in fossil fuels

Incoming 
Solar Outgoing 

Radiation

Last 70 years
Imbalance on the order of 3x10-3

Storage in heat

3x10-3

Total energy storage in 200 Myrs: 
Order 100-1000 ZetaJoules

Total energy storage per century: 
Order 1000 ZetaJoules
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10-10-10-9Incoming 
Solar

Outgoing 
Radiation

Last 200 Million years
Imbalance on the order of 10-10-10-9

Storage in fossil fuels

Incoming 
Solar Outgoing 

Radiation

Last 70 years
Imbalance on the order of 3x10-3

Storage in heat

3x10-3

Total energy storage in 200 Myrs: 
Order 100-1000 ZetaJoules

Total energy storage per century: 
Order 1000 ZetaJoules

What increased the Earth’s energy imbalance by a factor of 106 to 107?
Earth’s Energy Imbalance

The Earth’s Life-Support System and sustainability
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Planetary Life-Support System

Physiology: Homeostasis

Essential: Earth’s Energy Imbalance: Incoming Energy - Outgoing Energy

Imbalance today: on the order of 10-3 (300-320 TeraWatt),
                   (e.g., Stephens et al., 2012; Trenberth et al., 2014, Cheng et al., 2016)

“Healthy Life-Support System”: Energy Imbalance is very small, tiny 

Earth’s energy imbalance due to photosynthesis: on the order of 10-10 to 10-9 
10-10 to 10-9 

10-3

What caused this catastrophic change in the Earth’s Energy Imbalance?



Planetary Life-Support System

Physiology: Homeostasis

Essential: Earth’s Energy Imbalance: Incoming Energy - Outgoing Energy

Imbalance today: on the order of 10-3 (300-320 TeraWatt),
                   (e.g., Stephens et al., 2012; Trenberth et al., 2014, Cheng et al., 2016)

“Healthy Life-Support System”: Energy Imbalance is very small, tiny 

Earth’s energy imbalance due to photosynthesis: on the order of 10-10 to 10-9 
10-10 to 10-9 

10-3

Homo sapiens is the one species, the virus, that infected the 
planetary Life-Support System …
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10.000 BC 1,900 AD 2,000 AD
Plag, 2016



Holocene: 
Stability

20th and 
21st Century: 

Change, imbalance

Future: 
Uncertainty

10.000 BC 1,900 AD 2,000 AD
Plag, 2016
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Scaling law for metabolic rate:  
Y = Y0 * M(3/4)

human: Y = 50 -100 Watt

Energy consumption per capita:
Global Average: YE = 2,835 Watt
M = 10 metric tons

Extended metabolic rate: 
YE = Y + CE 
(CE: total energy consumption)

Metabolic Rate

Mass

Out of Scale

Humanity has an extended metabolic 
rate equivalent to 14 Billion elephants
(2.7 Billion for the U.S. alone)

14 Billion elephants:  a heavy “load’ for Earth

Homo sapiens: An Exceptional Success Story



Breaking Scaling Laws

How could Homo sapiens “break” the scaling law?
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Holocene Single-Species Dominance Post-Holocene

Homo sapiens
Colonizers

106 105 104 103 102 101 100 101 102 103

Years BP Years2000

50 M 1.6 B 6.0 B4 M 6.9 B5.3 B
10.0 TW 16.5 TW0.5 TW<10-3 TW<10-6 TW 12.8 TW >100.0 TW?

Population 

Total energy use
12 B? ?

Reducing time needed to 
obtain food

Homo sapiens: An Exceptional Success Story



Adam 
Smith

Holocene Single-Species Dominance Post-Holocene

Homo sapiens
Colonizers

106 105 104 103 102 101 100 101 102 103

Years BP Years2000

50 M 1.6 B 6.0 B4 M 6.9 B5.3 B
10.0 TW 16.5 TW0.5 TW<10-3 TW<10-6 TW 12.8 TW >100.0 TW?

Population 

Total energy use
12 B? ?

Increasing access to material 
resources

Homo sapiens: An Exceptional Success Story
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Holocene Single-Species Dominance Post-Holocene

Homo sapiens
Colonizers

106 105 104 103 102 101 100 101 102 103

Years BP Years2000

50 M 1.6 B 6.0 B4 M 6.9 B5.3 B
10.0 TW 16.5 TW0.5 TW<10-3 TW<10-6 TW 12.8 TW >100.0 TW?

Population 

Total energy use
12 B? ?

Technology and access to 
fossil fuels facilitate economic 

growth

Goal of economy is to create 
“human wealth”

Easy access to seemingly 
infinite energy combined with 

technology 

Homo sapiens: An Exceptional Success Story
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Holocene Single-Species Dominance Post-Holocene

Homo sapiens
Colonizers

106 105 104 103 102 101 100 101 102 103

Years BP Years2000

50 M 1.6 B 6.0 B4 M 6.9 B5.3 B
10.0 TW 16.5 TW0.5 TW<10-3 TW<10-6 TW 12.8 TW >100.0 TW?

Population 

Total energy use
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Accumulate, accumulate, …

Later: 


Consume, Consume, … 

Homo sapiens: An Exceptional Success Story



A Poem 
by John Doyle 

Our attachments. All can vanish in an instant. 
They will vanish from us sooner or later anyway, 
but abrupt insult is another matter. 
Outrage and grief become the new reality. 
Use it to alter habits and create new norms. 
Extract purpose. Be intransigent 
about your new norms rather than merely being disobedient. 
Live a life that others will accommodate just to have your company. 
Be good company.


