Belanger: OLLI West 4/7/2017

The OLLI West Campus
Mitigating &
Adapting to our

Changing Climate

Presented by Paul Belanger, Ph.D.
Geologist, Paleoclimatologist

Friday April 7t 2017

denverclimatestudygroup.com/

www.facebook.com/denverclimatestudyqgroup
pebelanger@qglassdesignresources.com

c. 303249-7966;

Designed by Anya Hess



http://denverclimatestudygroup.com/
http://www.facebook.com/denverclimatestudygroup
mailto:pebelanger@glassdesignresources.com

Mitigating & Adapting to our
Changing Climate

OUTLINE

Part 1: Global Warming:

A. The Science

B.The Conseguences
I. Warming & Extreme weather
i. Ice, Glacial Melting
lil. Ultimate Sea Level Rise
Iv. Associated Refugees
v. Ocean Acidification

vi. Degraded Sustainability
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Mitigating & Adapting to our
Changing Climate

OUTLINE (cont.)
Part 2: Solutions:

A Overcome 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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Mitigating & Adapting
to our Changing
Climate

POP QUIZ

1. Do you think climate change
IS an urgent problem?

2. Do you think getting the
world off fossil fuels is
difficult?

MOST answer Yes to one or the
other, but not both
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Mitigating & Adapting
to our Changing
Climate

POP QUIZ

1. Do you think climate change
IS an urgent problem?

2. Do you think getting the
world off fossil fuels is
difficult?

| F you answered o0yesbo
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Adapting to our
Changing Climate

POP QUIZ

1. Do you think climate change
IS an urgent problem?

2. Do you think getting the
world off fossil fuels is
difficult?

My goal/my hope for a take -away:

1. Yes
2.Yes, but NOT
Insurmountable
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Adapting to our
Changing Climate

Global warming:

The Science

Aug 2016
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1820’s — Joseph Fourier

» Showed that
solar heat
alone isn’t
enough to
explain
Earth’s warm
climate

e Coined the
“Greenhouse”

analogy

From Where has all the carbon goBSebtt.Denning@ColoState.edu
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1860’s — John Tyndall

 Firstdirect
measurements of
the absorption of
infrared radiation
by CO, gas in the
laboratory

» CO, absorbs IR
the wavelengths
emitted by Earth

From Where has all the carbon goBSebtt.Denning@ColoState.edu
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Radiation Transmitted by the Atmosphere
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1890’s — Svante Arrhenius

e Measured IR
absorption by
the Earth’s

atmosphere

 Showed
doubling CO,
would warm
global average
temperature by

3 Celsius

From Where has all the carbon go8eptt.Denning@ColoState.edu
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Human
Activity

More Water Vapor
and Clouds

Warmer Alr,
Warmer Water
(Global Warming)

|

Atmosphere
J Biosphere
——— Hydrosphere
Cryosphere
(Climate Change
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A Dead carbon altering atmospherié*C
A That Carbon is more negative/enriched i C

Mauna Loa Record

002 Concentration (ppm)
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IPCC, 2007

Incoming Solar irradiance: 342 WAm
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http://upload.wikimedia.org/wikipedia/commons/b/bb/Radiative-forcings.svg

A https://www.youtube.com/watch?v=gHUHoqB#Y

A Published on Sep 15, 2016

A Skeptics of manmade climate change offer various natu
causes to explain why the Earth has warmed 1.4 degret
Fahrenheit since 1880. But can these account for the
LI I ySiQa NARaAAY3I G§SYLISNI Od
different factors, both natural and industrial, contribute t
Jf 20Ff S6FNXYAY3IS o6FaSR 2y
Institute for Space Studies.


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

Simulations of the 20th century: Time
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Adapting to our
Changing Climate

Global warming:

The Consequences

Aug 2016
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More Water Vapor
and Clouds

Warmer Alr,
Warmer Water
(Global Warming)
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Adapting to our
Changing Climate

Global warming:

The Consequences

. Warming & Extreme Weather
| t 0s what people 1 dentif
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U.S. posts secondiarmest year (2016) on record,
|
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Colorado Minimum Temperature
Annual

Temperature (F)

|
| el

W
Q

||
1
|

28 1
T

|
I'l.‘ I
.

= gl
W | l""'.l |V

18@5 1905

T T
1925 1935
O 95% Confidence Limits

T
1955

Trend Line

T T
1975 1285

Annual Temperature

== 2015

Jagged brown line
annual temperature
Solid blue line
smoothed trend line
Blue shading 95%
confidence interval

Source: National
Climatic Data Center,
NOAA



Hot nights have increased at a startling rat
In Washington, D.C.

A Since the turn of the 1century, Washington, D.C., has witnesse
stunning increase in unusually warm nights.

A Happening five to 10 times more frequently than they used to.

Washington Post July 25, 2016



