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HOW 
GLOBAL 
WARMING 
WORKS
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It’s all about Fossil Fuels
What are they?



Fossil Fuels 
(FF) are:
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Early fossil fuels (noxious chemicals) remained in and on Earth’s 
surface, pre-humanity

But those surface manifestations were:
 largely burned off by lightning and forest fires
 swept away by storms and rain
 then diluted in the vast oceans
 before humanity ever arrived on the scene!
 Leaving us a relatively safe world

∎ High energy density
∎ Toxic chemicals
∎ Left over from Earth      
formation, pre-
humanity



But our appetite for energy seems insatiable
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Used for agriculture, fertilizer, etc.
Burning wood/oil for cooking
 Increased use of fossil fuels
Paralleled an amazing growth in 

human population
When we are totally out of fossil 

fuels, will it be too late to limit 
population growth?

Or will nature do that for us?



Greenhouse Gases
 Carbon Dioxide (CO2), naturally occurring in the atmosphere
 CO2 is primarily responsible for improving the “insulating” ability of Earth’s 

atmosphere, limiting natural radiative heat escape that would otherwise cool the 
planet to freezing temperatures. Its presence makes the average global 
temperature warm enough to support plant and animal life at current populations

 The term is also applied to extra CO2 added by the combustion of fossil fuels 
(coal, oil, natural gas) and other gases such as methane (CH4) produced by 
decomposition of organic materials and is present in natural gas as well.

 There are a few more industrial gases which also produce the same “greenhouse” 
warming of the planet

 Too much concentration of these greenhouse gases is warming the planet globally, 
as described in the next slide
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The Planetary Greenhouse Effect
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Increases in “greenhouse gases” trap more 
solar heat and warm the Earth

Solar rays
pass through
the clear
atmosphere
and are
absorbed

Some solar rays
are reflected by the
atmosphere and
bright surfaces like
clouds, snow, and
ice

Long wavelength
infrared radiation,
emitted by the
warmed Earth is
reflected, absorbed,
and transmitted by
the atmosphere

A change in
atmospheric
gases can trap
more of this
escaping
radiant energy
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Recent History
 The famous 

Mauna Loa, HI 
CO2 continuous 
record
(43 years)

 North America 
Carbon 
Emissions
(225 years)
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There are accelerating mechanisms
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 The bright white ice is about 
60% reflective, 40% absorbing

 The dark blue sea is about 6% 
reflective, 94% absorbing

 As the ice melts, more solar is 
absorbed, warming the water 
and melting more sea ice

 This is a “positive feedback 
loop” that magnifies the 
warming

 It’s but one of several such 
loops

ARCTIC 
SEA ICE



METHANE GAS
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Methane is 20 [to 40] times more potent 
than carbon dioxide CO2

Might even be more problematic than CO2

More methane is released into the 
atmosphere during periods of warming 
than previously thought

This expelled methane increases 
temperatures and releases more 
methane, creating a positive feedback 
loop, thus accelerating the warming



Additional Acceleration Effects
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Permafrost:
 Perennially frozen subsoil, rich in 

organic matter
 Melting of permafrost releases 

methane gas, produces further 
warming and more melting

Bottom sediments: 
Methane also comes from bottom 
sediments when their temperatures 
are elevated

Acceleration:
 As the land and water areas warm, 

more methane is released
 The more methane is released, the 

warmer the areas affected
 Producing acceleration
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Some 
Consequences 
of Global 
Warming



LAND ICE (GLACIERS) MELTING – SEA LEVEL RISE
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HIGHER TEMPERATURES – DROUGHTS, FIRES, FLOODS

13http://drought.unl.edu/NewsOutreach/MonthlySummary/June2015DroughtandImpactSummary.aspx



14California Wildfires 1 AUG 2015
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Stronger Storms
 Warmer Oceans
 Hurricanes more intense
 Tornadoes more 

numerous
 Ocean currents─ warm 

water conveyor belts ─ 
threatened to shift ─ with 
dramatic adverse 
consequences

 Costs to the insurance 
industry rising, premiums 
going up

 Flooding increasing in 
some areas--droughts in 
others
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A SuperCell Storm, Courtenay Oklahoma April 2014

TORNADOS  OCCURRING  EARLIER  IN “TORNADO ALLEY” 2014  AGU:

“Peak tornado activity in the central and southern Great Plains of the US is occurring  
up to two weeks earlier than it did half a century ago, …. peak tornado activity is starting 
and ending earlier than it did 60 years ago …. for all categories of tornadoes”

http://news.agu.org/press-release/tornadoes-occurring-earlier-in-tornado-alley/
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A Growing Viewpoint
 FFs should be left safely in the ground,
 with our thanks for the good they did for us 

over the years, but with this admonition:

Please don’t come back!
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SO LET US SWITCH 100% 
FROM FOSSIL FUELS TO 

ENERGY CONSERVATION AND 
RENEWABLE ENERGY*

*McCluney: “Yes, We Can! A Path to 100% Renewables”
https://medium.com/p/35644816e557

https://medium.com/p/35644816e557
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