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Part 1: Global Warming:

A. The Science

B.The Consequences

i. Warming & Extreme weather

ii. Ice, Glacial Melting

iii. Ultimate Sea Level Rise

iv. Associated Refugees

v. Ocean Acidification

vi. Degraded Sustainability

BREAK
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OUTLINE



OUTLINE (cont.)

Part 2: Solutions:

ÅOvercome our Inertia and Apathy

A. Reduce Carbon Emissions in Electric 

Generation, Transportation and in 

Heating

B. Carbon Dioxide Removal (CDR); Negative 

Emission Technology (NET); Greenhouse 

Gas Removal (GGR)
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POP QUIZ

1. Do you think climate change 

is an urgent problem?

2. Do you think getting the 

world off fossil fuels is 

difficult?
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MOST answer Yes to one or the 

other, but not both



POP QUIZ
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1. Do you think climate change 

is an urgent problem?

2. Do you think getting the 

world off fossil fuels is 

difficult?

IF you answered òyesó to both youõre 

in a minority



POP QUIZ

1. Do you think climate change 

is an urgent problem?

2. Do you think getting the 

world off fossil fuels is 

difficult?
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My goal/my hope for a take -away:

1. Yes

2. Yes, but NOT 

Insurmountable



Global warming:

The Science
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Greenhouse gas analogy

From Where has all the carbon gone: Scott.Denning@ColoState.edu
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The CO2 greenhouse gas effect is concentrated 
in the polar regions ! ! !

The large H2O

greenhouse effect

is controlled by 

temperature ï

H2O saturation doubles 

with every 

10ÁC Increase

As a result It is 

concentrated in 

the lower atmosphere 

of the tropics

CO2  and other 

Greenhouse gases 

are evenly distributed 

throughout the 

atmosphere

Particularly in the 
Arctic !

The Earth and its atmosphereThe most potent greenhouse gas is H2O  - vapor
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EMISSIONS FROM HUMAN ACTIVITIES 
LARGELY TO BLAME

Å40% increase in CO2

ÅDead carbon altering atmospheric C14

ÅThat Carbon is more negative/enriched in C12



IPCC, 2007Incoming Solar irradiance: 342 W/m2

GLOBAL WARMING CONCERNS

http://upload.wikimedia.org/wikipedia/commons/b/bb/Radiative-forcings.svg


How global warming stacks up

Åhttps://www.youtube.com/watch?v=-gHUHoqBn-Y

ÅPublished on Sep 15, 2016

ÅSkeptics of manmade climate change offer various natural 
causes to explain why the Earth has warmed 1.4 degrees 
Fahrenheit since 1880. But can these account for the 
ǇƭŀƴŜǘΩǎ ǊƛǎƛƴƎ ǘŜƳǇŜǊŀǘǳǊŜΚ ²ŀǘŎƘ ǘƻ ǎŜŜ Ƙƻǿ ƳǳŎƘ 
different factors, both natural and industrial, contribute to 
Ǝƭƻōŀƭ ǿŀǊƳƛƴƎΣ ōŀǎŜŘ ƻƴ ŦƛƴŘƛƴƎǎ ŦǊƻƳ b!{!Ωǎ DƻŘŘŀǊŘ 
Institute for Space Studies.

https://www.youtube.com/watch?v=-gHUHoqBn-Y




Global warming: 

The Consequences
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Global warming: 

The Consequences
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i. Warming & Extreme Weather

Itõs what people identify with most easily



U.S. posts second-warmest year (2016) on record, 
ōǊŜŀŘǘƘ ƻŦ ǿŀǊƳǘƘ ΨǳƴǇŀǊŀƭƭŜƭŜŘΩ  Washington Post, 9 Jan 2017

NOAA:
ÅάThe breadth of the 

2016 warmth is 
unparalleled in the 
ƴŀǘƛƻƴΩǎ ŎƭƛƳŀǘŜ 
ƘƛǎǘƻǊȅΣέ 

Åάbƻ ƻǘƘŜǊ ȅŜŀǊ ƘŀŘ ŀǎ 
many states breaking 
or close to breaking 
their warmest 
annual-average 
ǘŜƳǇŜǊŀǘǳǊŜΦέ



In Colorado, an increase in the minimum annual 
temperature over 120 years.

Jagged brown lineτ
annual temperature
Solid blue lineτ
smoothed trend line
Blue shadingτ95% 
confidence interval

Source:  National 
Climatic Data Center, 
NOAA
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Hot nights have increased at a startling rate 
in Washington, D.C.

Washington Post July 25, 2016 

ÅSince the turn of the 19th century, Washington, D.C., has witnessed a 
stunning increase in unusually warm nights. 

ÅHappening five to 10 times more frequently than they used to.
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Number of days in a year with 
minimum temperature greater 
than 80F, from 1872 to 2016


