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Our perception depends on the distance we have …
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(1) Why did the Earth’s energy imbalance increased so dramatically? 
(2) Where, and in what form, is the energy stored?
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Some Humans ask Questions

Is Earth on the edge? Is humanity as a global 
species is on the edge?

Toby Ord:  
The Precipice



•… we stand before something extraordinarily vast and 
valuable—something in light of which all of history thus far 
will seem the merest prelude; a taste; a seed.  

•Beyond these outlines, the substance of our future is 
mostly unknown.  

•Our descendants will create it.  
•If we steer humanity to a place of safety, we will have time 

to think. Time to ensure that our choices are wisely made 
…  

•We rarely reflect on what that might be.  
•On what we might achieve …, freed from material scarcity 

and internal conflict.  
•Moral philosophy has been focused on the more pressing 

issues of treating each other decently in a world of scarce 
resources.  

•But there may come a time, not too far away, when we … 
can look in earnest at where we might go from here.  

•Where we might address this vast question about our 
ultimate values. 



•The world is just waking up to the importance of existential risk.  
•We have begun work on evaluating and evading the most 

significant threats, but have yet to scale this up in proportion to 
the significance of the problems.  

•…, existential risk is sorely neglected.  
•Consider the possibility of engineered pandemics, which we shall 

soon see to be one of the largest risks facing humanity. The 
international body responsible for the continued prohibition of 
bioweapons (the Biological Weapons Convention) has an annual 
budget of just $1.4 million—less than the average McDonald’s 
restaurant.  

•The entire spending on reducing existential risks from advanced 
artificial intelligence is in the tens of millions of dollars, compared 
with the billions spent on improving artificial intelligence 
capabilities.  

•While it is difficult to precisely measure global spending on 
existential risk, we can state with confidence that humanity 
spends more on ice cream every year than on ensuring that the 
technologies we develop do not destroy us.





The human race’s prospects of 
survival were considerably better when we were 

defenceless against tigers than they are today, when 
we have become defenceless against ourselves.  

—Arnold Toynbee
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GRAND STRATEGY FOR HUMANITY 
1. Reaching Existential Security  
2. The Long Reflection  
3. Achieving Our Potential
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(1) Where, and in what form, is the additional energy stored? 
(2) Why did the Earth’s energy imbalance increased so dramatically?
      (Answer: Because atmospheric Greenhouse Gases increased and Earth’s albedo changed)
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Water is about 785 times denser than air.
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Water has 4.23 times higher specific heat capacity.

Volumetric heat capacity: 
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Greenhouse Poolhouse

Volumetric heat capacity of water compared to air: 
About 3300 time higher
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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

Greenhouse Gases and Air Temperature
The Baseline: Past Climate and Global Change

Francis 
Molena

1912



The Baseline: Past Climate and Global Change



The Baseline: Past Climate and Global Change

Arrhenius,
Molena



The Baseline: Past Climate and Global Change

Arrhenius,
Molena



The Baseline: Past Climate and Global Change

Arrhenius,
Molena



The Baseline: Past Climate and Global Change

Arrhenius,
Molena



The Baseline: Past Climate and Global Change

Arrhenius,
Molena

https://www.theguardian.com/world/2020/jan/08/viking-runestone-may-allude-to-extreme-winter-study-says
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<------------Holocene------------>

Global Sea Level ChangesGlobal Temperature Changes

<--Holocene-->

Normalcy Bias: Climate variations are small and sea level is stable — a result of the Holocene

With stable climate and sea level, the Holocene was a safe operating space for humanity.

Settlements in river deltas
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During the Holocene, climate and sea level were exceptionally stable.
The Holocene was a “safe operating space for humanity” allowing the emergence of a dominant species

Key Points
Baseline
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