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of Earth’s changing climate in “deep time” and 

“historical time.”  

• What is the “relevant scale” for humans? 

• (both deep time & historical time are 

important.)  Our climate is influenced by 

multiple forcing mechanisms but anthropogenic 

forcing has become prominent, and perhaps 

dominant in recent centuries. 
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In this session we will explore… 

• Why has anthropogenic behavior become a 

“forcing mechanism” in climate change? 

• Because of the scale of human population and its 

phenomenal expansion in recent centuries. 

• Because of the “energy demands” for fossil fuel 

consumption  across the globe in the past  two 

centuries. 

In effect, humans are burning terrestrial carbon (that 

has taken nature hundreds of millions of years to 

store in the Earth) in a geological “split second.” This 

has changed the composition of the atmosphere. 



In this session we will explore… 

• The changed composition of the 

atmosphere has changed the “energy 

budget” of the Earth because the gas CO2 

serves as a “blanket”  -- it allows sunlight to 

pass into the earth but slows the 

transmission of heat through it to escape to 

outer space…. 



What is Earth’s “Energy Budget?” 
The sunlight that is converted to heat energy at Earth’s 

surface needs to be radiated back into space to keep the 

“energy budget” in balance. Green house gases (GHG) inhibit 

the radiation of heat back into space and Earth warms up.   



To understand humanity’s current problem, 

let’s look at the ultimate source of the 

electrical energy in just one city: New York… 

https://environmentaljusticetv.wordpress.com/2018/07/26/treasures

-of-the-earth-power-nova-pbs/ 
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Total current dependence of industrial societies 

on burning of fossil fuels…  

(instead of what other sources?) 
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Two important and related 

phenomenon developed over 

roughly the same time  

period  

1) The growth of industrialization with an 

increasing use of fossilized fuel. 

AND 

2)  The growth of human populations 

around the world.  



What have been human’s 

population dynamics? 
How have human populations evolved over 

evolutionary and historical time? 

Human population 

history can be 

studied over long 

periods of time.  

 

In recent centuries 

it has “exploded” all 

over the world.  

https://environmentaljusticetv.wordpress.com/2017/07/12/a-concise-history-of-world-population-massimo-livi-bacci/
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Despite our treasured sense of exceptionalism we are in fact acting as a species in 

an ecosystem in a very patterned and depressingly predictable manner. 

Human 

population 

“explosion” in 

recent centuries 

Period depicted in previous “World Population” animation: 

https://environmentaljusticetv.wordpress.com/2016/01/31/world-population-on-vimeo/


Despite our treasured sense of exceptionalism we are in fact acting as a species in 

an ecosystem in a very patterned and depressingly predictable manner. 



Human population growth AND the increased use per capita of 

fossilized carbon has led to the change in the composition of the 

atmosphere.  This has, in turn, changed the Earth’s energy 

budget.  An increased amount of sunlight – converted to heat 

energy at the Earth’s surface – is not being radiated back into 

space as quickly as the green-house-gases increase their 

“thermal blanket” effect in the atmosphere.  
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What are the major consequences of 

changing Earth’s energy budget? 

Briefly put, changing 

the energy budget 

changes the global 

climate….  This is what 

the IPCC has 

documented in the… 

 

Largest peer-reviewed 

study in human history! 

… the 2014 IPC 

Assessment Report 

https://environmentaljusticetv.wordpress.com/2014/04/16/a-guide-to-navigating-the-ipcc-ar5-reports-documents-and-support-materials/
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What are the major consequences of 

changing Earth’s energy budget? 

Briefly put, changing 

the energy budget 

changes the global 

climate….  This is what 

the IPCC has 

documented in the… 

 

 

Largest peer-reviewed 

study in human history!  

https://environmentaljusticetv.wordpress.com/2014/04/16/a-guide-to-navigating-the-ipcc-ar5-reports-documents-and-support-materials/
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• Changing ice cover (the cryosphere) is 

developing a “positive feed-back” effect as 

the surface color of the earth changes and 

its “albedo ratio” (reflectivity) changes. 

• “Positive Feedbacks” in an ecosystem are 

very dangerous since they lead to  

“run-away,” self-reinforcing syndromes. 

• Stable ecosystems are dominated by 

“negative feedback” mechanisms.  
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Some of the important physical 

manifestations of Earth’s changing 

climate 
• Changes in the masses of continental ice 

and sea ice are leading to measurable and 

potentially unstable phenomena, including  

• The rise of sea-level world wide 

and 

• The potential change of ocean currents, wind 

patterns over ocean currents and the 

interaction of the tropics and the poles as well 

as the evolution of global atmospheric 

circulation – with more frequent & severe 

extreme weather events.   

 



Let’s consider each of these 

four physical phenomena in turn 

… 1 Changes in the climate of the north and 

south pole. 

2 Changes in global sea-level 

3 Changes in the circulation of ocean 

currents 

4 Changes in the frequency, impact and 

duration of “severe weather” events – are 

there new patterns emerging?  



Let’s consider each of these 

four physical phenomena in turn 

… • Changes in the climate of the north and 

south pole….. 



Let’s consider each of these 

four physical phenomena in turn 

… • Changes in the climate of the north and 

south pole….. 

Do you remember our first day’s 

map of surface temperature over time?  

 

Earth's Long-Term Warming Trend, 1880-2015.mp4
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There is an enormous “positive feedback” 

problem with the thawing of arctic 

permafrost – (frozen mud).  



Positive Feed-back… 

 

 

 

 

 

 

 

 

 

 

 

 

https://environmentaljusticetv.wordpress.com/2017/07/12/sciencecasts-the-

sleeping-giant-in-arctic-permafrost/ 

https://environmentaljusticetv.wordpress.com/2017/07/12/sciencecasts-the-sleeping-giant-in-arctic-permafrost/
https://environmentaljusticetv.wordpress.com/2017/07/12/sciencecasts-the-sleeping-giant-in-arctic-permafrost/
https://environmentaljusticetv.wordpress.com/2017/07/12/sciencecasts-the-sleeping-giant-in-arctic-permafrost/
https://environmentaljusticetv.wordpress.com/2017/07/12/sciencecasts-the-sleeping-giant-in-arctic-permafrost/
https://environmentaljusticetv.wordpress.com/2017/07/12/sciencecasts-the-sleeping-giant-in-arctic-permafrost/
https://environmentaljusticetv.wordpress.com/2017/07/12/sciencecasts-the-sleeping-giant-in-arctic-permafrost/
https://environmentaljusticetv.wordpress.com/2017/07/12/sciencecasts-the-sleeping-giant-in-arctic-permafrost/
https://environmentaljusticetv.wordpress.com/2017/07/12/sciencecasts-the-sleeping-giant-in-arctic-permafrost/
https://environmentaljusticetv.wordpress.com/2017/07/12/sciencecasts-the-sleeping-giant-in-arctic-permafrost/
https://environmentaljusticetv.wordpress.com/2017/07/12/sciencecasts-the-sleeping-giant-in-arctic-permafrost/
https://environmentaljusticetv.wordpress.com/2017/07/12/sciencecasts-the-sleeping-giant-in-arctic-permafrost/
https://environmentaljusticetv.wordpress.com/2017/07/12/sciencecasts-the-sleeping-giant-in-arctic-permafrost/
https://environmentaljusticetv.wordpress.com/2017/07/12/sciencecasts-the-sleeping-giant-in-arctic-permafrost/
ScienceCasts_ The Sleeping Giant in Arctic Permafrost.mp4


 

 

 

 

 

 

 

 

 

 

 

 

https://environmentaljusticetv.wordpress.com/2017/05/26/permafrost-the-

tipping-time-bomb-3/ 

https://environmentaljusticetv.wordpress.com/2017/05/26/permafrost-the-tipping-time-bomb-3/
https://environmentaljusticetv.wordpress.com/2017/05/26/permafrost-the-tipping-time-bomb-3/
https://environmentaljusticetv.wordpress.com/2017/05/26/permafrost-the-tipping-time-bomb-3/
https://environmentaljusticetv.wordpress.com/2017/05/26/permafrost-the-tipping-time-bomb-3/
https://environmentaljusticetv.wordpress.com/2017/05/26/permafrost-the-tipping-time-bomb-3/
https://environmentaljusticetv.wordpress.com/2017/05/26/permafrost-the-tipping-time-bomb-3/
https://environmentaljusticetv.wordpress.com/2017/05/26/permafrost-the-tipping-time-bomb-3/
https://environmentaljusticetv.wordpress.com/2017/05/26/permafrost-the-tipping-time-bomb-3/
https://environmentaljusticetv.wordpress.com/2017/05/26/permafrost-the-tipping-time-bomb-3/
https://environmentaljusticetv.wordpress.com/2017/05/26/permafrost-the-tipping-time-bomb-3/
https://environmentaljusticetv.wordpress.com/2017/05/26/permafrost-the-tipping-time-bomb-3/
https://environmentaljusticetv.wordpress.com/2017/05/26/permafrost-the-tipping-time-bomb-3/
https://environmentaljusticetv.wordpress.com/2017/05/26/permafrost-the-tipping-time-bomb-3/
https://environmentaljusticetv.wordpress.com/2017/05/26/permafrost-the-tipping-time-bomb-3/
https://environmentaljusticetv.wordpress.com/2017/05/26/permafrost-the-tipping-time-bomb-3/
https://environmentaljusticetv.wordpress.com/2017/05/26/permafrost-the-tipping-time-bomb-3/
https://environmentaljusticetv.wordpress.com/2017/05/26/permafrost-the-tipping-time-bomb-3/
https://environmentaljusticetv.wordpress.com/2017/05/26/permafrost-the-tipping-time-bomb-3/
https://environmentaljusticetv.wordpress.com/2017/05/26/permafrost-the-tipping-time-bomb-3/
https://environmentaljusticetv.wordpress.com/2017/05/26/permafrost-the-tipping-time-bomb-3/
https://environmentaljusticetv.wordpress.com/2017/05/26/permafrost-the-tipping-time-bomb-3/
https://environmentaljusticetv.wordpress.com/2017/05/26/permafrost-the-tipping-time-bomb-3/
https://environmentaljusticetv.wordpress.com/2017/05/26/permafrost-the-tipping-time-bomb-3/
Permafrost_ The Tipping Time Bomb.mp4


2. What will added water and 

ice do to global sea-levels? 
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Miami, Florida 
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Earth Under Water - Worldwide Flooding-02c-Miami-will-be-lost.asx
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“There are cities you can save and cites that 

you can’t save…” 



“There are cities you can save and cites that 

you can’t save…” 

Which cities can be “saved?” 



“There are cities you can save and cites that 

you can’t save…” 

Which cities CANNOT (will not) be saved? 
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Consider the fate of California… 

Earth Under Water - Worldwide Flooding-06a-San-Francisco.asx
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Consider the Mediterranean… 

Earth Under Water - Worldwide Flooding-07a-Mediterranean.asx
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worldwide-flooding-sea-level-rise-slr/ 

Low-lying agricultural areas are 

even more vulnerable than cities…. 

Earth Under Water - Worldwide Flooding-03-Bangladesh-Asia-01.asx
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But the “post-Columbian” city will be hard hit all 

over the world because it is on the sea coast. 
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The World After Sea-Level Rise.mp4


Wall Street (and 

therefore the world’s 

financial institutions) 

are vulnerable to any 

interruption of their 

electronic 

communications.  

 

Similar vulnerability 

is potentially possible 

in Hong Kong, 

London, Miami, 

Seattle, etc.  

https://environmentaljusticetv.wordpress.com/2018/07/19/study-suggests-buried-internet-infrastructure-at-risk-as-sea-levels-rise/


https://environmentaljusticetv.wordpress.com/2018/07/27/rising-sea-levels-will-soon-destroy-underground-us-internet-cables-scientists-warn/


Researchers 

can use the 

Google Earth/ 

Web 

application to 

explore 

climate 

vulnerable 

areas around 

the world. 

https://environmentaljusticetv.wordpress.com/2018/07/18/climate-change-sea-level-rise-some-vulnerable-areas-in-china/


…beyond questions of sea-level change… 

we should consider the… 

 

3. Potential 

Changes in Ocean Currents 



What about ocean currents and ocean-

atmosphere-land interactions?  

naocirc.mp4


What might Greenland melting do to the North 

Atlantic “Thermo-Haline Circulation“ (THC) system? 

 
The melt water from Greenland’s glaciers might be disrupting 

the THC system, causing drought in the Mediterranean and 

wetter, colder weather further north in Europe. 

 

NAShutdown320.mp4


The circulation of warm waters from the tropics toward the 

poles determines the “weather” over much of Earth.  Any 

changes in this circulation can lead to abrupt changes in 

weather over time – ie. climate.  The Asian monsoons need 

to be studied in addition to the north Atlantic THC system. 



Paleo-climatologists (climate archeologists) are now finding 

evidence for an abrupt change in ancient climate leading to 

the simultaneous collapse of ancient Egypt and Mesopotamia 

– perhaps related to a shift in the Atlantic THC system 

https://environmentaljusticetv.wordpress.com/2014/07/08/why-

ancient-egypt-fell-2/ 

Why Ancient Egypt Fell pdtv-sometv-1.mp4
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The archaeology of collapse… 

https://environmentaljusticetv.wordpress.com/2014/07/0

8/why-ancient-egypt-fell-2/ 

Why Ancient Egypt Fell ! pdtv sometv-12-13-01.asx
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Yale archaeologist studying the sudden collapse of 

the ancient Akkdian civilization in northern Syria 

due apparently to an abrupt change of climate.  
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One of the world’s leading experts on 

interpreting ocean sediment core samples 
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In short, the study of the collapse of ancient civilizations may 

teach us a great deal about “abrupt climate change” – well 

before the atmospheric carbon burden added by industrial 

civilization in recent centuries. 
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This is ongoing research.  Professor Weiss 

convened a conference in October 2017 to 

examine climate-related ancient societal collapse 
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This is ongoing research.  Professor Weiss 

convened a conference in October 2017 to 

examine climate-related ancient societal collapse 
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4. What about changes in weather? What 

can we expect in a changed climate?  

The global circulation of air and water are driven 

by the differences between hot and cold 

regions. 



The global circulation of air and water are driven 

by the differences between hot and cold 

regions. 

As the tropics heat up, the northern and southern 

movement of air and water masses may 

increase in speed.  

What about changes in weather? What can we 

expect in a changed climate?  



The global circulation of air and water are driven 

by the differences between hot and cold 

regions. 

As the tropics heat up, the northern and southern 

movement of air and water masses may 

increase in speed.  

Hot air holds more water  ? So the northern 

movement of tropical air masses may contain 

more water moving faster ? [Further research 

on extreme weather needed.] 

What about changes in weather? What can we 

expect in a changed climate?  



Ongoing anecdotal evidence of 

weather extremes….  
 

• Dry, hot western United States and 

Canada with severe forest fires. 

 

• Severe forest fires in Portugal, Greece 

 

• Severe floods in China 

 

Etc., etc.  
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https://environmentaljusticetv.wordpress.com/2018/07/26/footage-shows-damage-from-heavy-rainstorm-in-nw-china/


https://environmentaljusticetv.wordpress.com/2018/07/26/catastrophic-flood-in-japan-scene-july-2018/


https://environmentaljusticetv.wordpress.com/2018/07/26/flood-in-china-2018-it-can-destroy-city-within-minutes/


Weather is NOT climate… 

Please remember, weather is NOT climate.  

Extreme weather events may be isolated 

and consider “anomalies.” 

 

BUT, if over time (years & decades) and 

over large regions (Western U.S. or Coastal 

China)  there is a pattern of a new range of 

events, then we must examine if there is a 

fundamental shift in climate occuring.  



Even though patterns of climate 

change may not yet be fully 

understood, humanity still needs 

immediately to learn how to adjust 

to the impact of short-term severe 

weather events occurring around 

the globe.   

 



Research 

suggests that 

extreme weather 

“events” – like 

regional  

heatwaves – 

have been linked 

to human driven 

climate change.  

https://environmentaljusticetv.wordpress.com/2018/07/27/climate-change-driven-by-humans-made-heatwave-twice-as-likely-bbc-news/


If incidents of extreme weather events 

become a pattern and provide evidence of 

climate change over time, humanity will 

have to develop permanent social, 

economic and political institutions to 

accommodate the 

 

Human cost of climate change… 
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The number of 

people now living 

in refugee camps 

is the largest 

since WII.  

Equivalent to the 

size of the 

population of 

England or Italy 

Already the number 

of refugees is 

historically very 

high… 
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http://ecoethics.net/2014-ENVRE120/20151018-EV&N-196-Link.html


Waves of Migrants, Rising Seas: 
Floods, Droughts and the Global Climate Challenge 

 to the Nation-State and International Community 

Severe weather conditions --  

driven by climate change --  are 

straining the capacity of political 

systems across the world.  

http://ecoethics.net/2014-ENVRE120/20151018-EV&N-196-Link.html
https://www.youtube.com/watch?v=dz1F4EKMk4M
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Public Health Implications 

the “species-jump” of diseases from wild or 

domestic species to human populations 

Avian Flu (part 1).mp4


https://environmentaljusticetv.wordpress.com/2016/04/21/climate-change-health-and-disease-threats-the-forum-at-hsph-2/


 

 

 

 

 

 

The U.S. military consider climate change a 

“threat multiplier.” 

https://environmentaljusticetv.wordpress.com/2016/11/11/climate-change-and-national-security-in-the-2014-quadrennial-defense-review/


https://environmentaljusticetv.wordpress.com/2014/03/17/defense-gov-special-report-quadrennial-defense-review/
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Remember to monitor the long-term trends…in 
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Despite our treasured sense of exceptionalism we are in fact acting as a species in 

an ecosystem in a very patterned and depressingly predictable manner. 

Remember to monitor the long-term trends…in 

climate measures and human behavior… 



We urgently need a new kind of 

citizen-science alliance around  

the world to work together  

to devise a transition 

 to a sustainable 

 future. 
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Earth's Changing Climate: Causes and 

Global Consequences 

 
26 July 2018  

http://ecoethics.net/YSOLI/201807-Climate/

