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Modern climate change is a 
symptom, not the cause, not 
the “sickness.”
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The Homo sapiens Cataclysmic Virus (HCV) in the Earth’s Life-Support System 
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Anthropogenic Cataclysmic Virus (ACV)           Plag, 2015

Can the “virus” transform itself into the “healer”?



Homo sapiens and Earth
Spectrum of Possible Futures

Deep Adaptation: Preparing for the time after the total 
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Based on Feedback: The Earth’s Life-Support System and sustainability400 million tons (Mt)
448 Mt in 2015

161Mt < 6 months

Average usetime: 
5 years

Build.+Const.:       72 Mt, 35 yrs

Industrial mach.:     3 Mt, 20 yrs

Transportation:      30 Mt, 13 yrs

Electrical:              19 Mt, 8 yrs

Textiles:                 65 Mt, 5 yrs

Consum. prod.:     46 Mt, 3 yrs

Packaging:          161 Mt, <0.5 yrs}

https://www.nationalgeographic.com/magazine/2018/06/plastic-planet-waste-pollution-trash-crisis/

A LIFETIME OF 
PLASTIC
The first plastics made 
from fossil fuels are just 
over a century old.They 
came into widespread 
use after World War II 
and are found today in 
everything from cars to 
medical devices to food 
packaging. Their useful 
lifetime varies. Once 
disposed of, they break 
down into smaller 
fragments that linger for 
centuries.

JASON TREAT AND RYAN WILLIAMS, NGM STAFF
SOURCE: ROLAND GEYER, UNIVERSITY OF 
CALIFORNIA, SANTA BARBARA
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100 to 5000 years
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in the marine food web …

… comes back to humans



Flows have accelerated in the last 200 years

FLOWS

Understanding Modern Global Change is all about Flows

Based on Feedback: The Earth’s Life-Support System and sustainability

Many new flows have been created

Many flows have been changed or interupted
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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
Based on Feedback: Homo sapiens: An Exceptional Success Story

Y0 ~ 3 for Homothermics

M =         2 kg -> Y =       5 Watt
M =       80 kg -> Y =     80 Watt
M =   5000 kg -> Y = 1,780 Watt
M = 10000 kg -> Y = 3,000 Watt
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Total energy storage in 200 Myrs: 
Order 100-1000 ZetaJoules

Earth’s Energy Imbalance
Based on Feedback: The Earth’s Life-Support System and sustainability

International System of Units:  
Energy: Joules  
Power:   Energy/time: Joules/s = Watt 

1 Watt * 1 s = 1 Joules  

Giga: 109               Exa:  1018 
Tera:  1012             Zeta: 1021 
Peta:  1015

EEI = 10-10 - 10-9  
I ~ 105 TeraWatt ~ 1017 Watt (solar irradiation)  

P = EEI * I ~ 107 - 108 Watt 
(P: power of energy storage on the planet)

200 Myrs = 200,000,000 * 31,557,600 s 
200 Myrs * P = 6,311,520,000,000,000 * 10,000,000 Joules 
                      = 63,115,200,000,000,000,000,000 
                      ~ 63 ZetaJules ~ 100 ZetaJules

Humanity: 20 TeraWatt,  
Energy in 100 yrs: 
E = 100 * 31,557,600 s * 20,000,000,000,000 Watt 
   =  63,115,200,000,000,000,000,000 ~ 100 ZetaJules
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“It is largely the courageous, enterprising, and ingenious American whose brains 
are changing the world. Yet even the dull foreigner, who burrows in the earth by the 
faint gleam of his miner's lamp, not only supports his family and helps to feed the 
consuming furnaces of modern industry, but by his toil in the dirt and darkness adds 
to the carbon dioxide in the earth's atmosphere so that men in generations to come 
shall enjoy milder breezes and live under sunnier skies.”

Popular Mechanics, 
March 1912, 393-342
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• Current EI: ~0.6 W/m2



Solar irradiance in the era of accurate satellite data. Left scale is the energy passing 
through an area perpendicular to Sun-Earth line. Averaged over Earth's surface the 
absorbed solar energy is ~240 W/m2, so the amplitude of solar variability is a forcing of 
~0.25 W/m2. (Credit: NASA/GISS)
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