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A coal mine near Gilette, Wyo.
Credit: Greg Goebel/flickr
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A coal mine near Gilette, Wyo.

Credit: Greg Goebel/flickr
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Global Carbon Cycle

U.S. DOE. 2008. Carbon Cycling and Biosequestration: Integrating Biology and Climate Through Systems Science (genomicscience.energy.gov/carboncycle/).
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January 2013: 408 ppm

415 | | Atmospheric CO, (ppm) 415

wGLOBALVIEW+002 (1979-2016); http://www.esrl.noaa.gov/gmd/ccgg/obspack/

@ Mauna Loa @ South Pole @ Background conditions O Local signals
Contact: andy.jacobson@noaa.gov

400 400
380 380
1979
Jan
Oct (I) Apr
360 ‘ . . . . . oul 360

340 '/,\/i»—a 340
@ —— —

™
—)—

330 | 330

90°S 30°S Equator 30°N 90°N 1979 1981 1983 1985

NOAA Earth System Research Laboratory

https:/ /www.esrl.noaa.gov/gmd /ccgg/trends / history.html 6
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Observed changes

Global Land Temperature Anomalies, January-December
glly Temperature Anomalies 1970-2017 Trend +0.29°C/Decade

difference from the 1900-2000 average
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National Climate Data Center http: //www.ncdec.noaa.gov/cag/



http://www.ncdc.noaa.gov/cag/
http://www.ncdc.noaa.gov/cag/
http://www.ncdc.noaa.gov/cag/

Observed changes
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Observed changes: “but it’s freezing here!”

NASA 2017

https: / /svs.gsfc.nasa.gov /12822
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NASA 2017
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Observed changes

Warming Lakes
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erved changes: Jose and Maria

https:/ / www.defense.gov / Photos / Photo-Gallery /igphoto /2001813740 /



The Clhimate 1s Always Changing

T Global Climate, Human Evolution and Civilization
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Future Chimate: 2041-2070

Projected Mid-Century Temperature Changes in the Midwest
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Climate Change Impacts in the United States: The Third National Climate Assessment
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Future Climate

Projected Change in Spring Precipitation
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Responses: what to do!
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The Consensus on Consensus

a synthesis of consensus estimates on human-caused global warming
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Stephan Lewandowsky, Andrew G Skuce, Sarah A Green, Dana Nuccitelli, Peter Jacobs, Mark Richardson, Barbel
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Convince other governments
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e.g. US-China
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# United Nations

pass/enforce environmental laws.

# Influence their national policies
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International Action

Iwo major successes in 2015
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International Action

v SUSTAINABLE
X%/ DEVELOPMENT

GOOD HEALTH QUALITY
AND WELL-BEING EDUCATION

DECENT WORK AND 1 REDUCED
ECONOMIC GROWTH INEQUALITIES

13 CLIMATE 1 4 PEACE JUSTIGE PARTNERSHIPS
ACTION BELOW WATER AND STRONG FOR THE GOALS
INSTITUTIONS
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Adopted by the 193 countries of the UN General Assembly on 25 September 2015.
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International Action

Paris Climate Agreement adopted on 12 December 2015

UNITED NATIONS

PARIS CLIMATE
AGREEMENT

SIGNING CEREMONY
—— 22 APRIL 2016 —
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Secretary-General Ban Ki-moon (second left), UNFCCC's Christiana Figueres
(left), French Foreign Minister Laurent Fabius and President of the UN Climate
Change Conference in Paris (COP21), and President Fran¢ois Hollande of France

(right), celebrate historic adoption of Paris Agreement.

John Kerry, U.S. secretary of state, holds granddaughter Isabelle Dobbs-Higginson, 2, while
signing the climate-change pact at U.N. headquarters in New York. (JUSTIN LANE/EPA)
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Clhimate Agreement -

CLIMATEINTERACTIVE
9 scoreboard

Projected .
Increase in Global
re SU1tS Temperature by 2100

Where will proposals
from the climate
negotiations lead?

business as usual

Paris
commitments
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Sixth Global Environmental Outlook: GEO-6
GEO-6 Sections (&) U N E A'

+ state of the environment
+ assessing policy etfectiveness
+ possible futures & pathways.
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Solutions

The Bad News

It's HARD.

it by yourself

t do

J

You can
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Solutions

The Bad News

It's HARD.
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Solutions

The Better News

Collective action can change the world
* Earth System Thinking

+ Education

* Accumulation of efforts

+ People drive policy change

<+ Talk about what matters
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The Better News

Collective action can change the world
* Earth System Thinking

+ Education

* Accumulation of efforts

+ People drive policy change

<+ Talk about what matters

100

SUBJECT:

Confidential: China

Briefing on Negotiating Goals
tiations on climate change.

amissions that can limit climate

New courses
+ Climate Science & Policy
+ Green Chemistry
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Solutions

The Better News

Collective action can change the worl
* Earth System Thinking

+ Education

* Accumulation of efforts

+ People drive policy change

<+ Talk about what matters
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Spheres of Influence




Spheres of Influence

Com’unity

groups
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Spheres of Influence

INntances

quain
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Spheres of Influence

How to act on Climate

+ Be aware. Think actions to molecules to planet.
+ Talk. If you're concerned, say so.

+ Join local, national, international action groups.
+ Talk to policymakers (local-> national);

+ And business people, NGOs, educators.

Comﬁunity
oroups




Forgstry

p)
b
oy
O
=
e
e
_—
©
C
o
=
qv]
C
—
Q
)
-
—

Psychology

‘Education




b

& i

Michigan Tech

..

Policy

NO
POVERTY

13 onov

3

il

@% SUSTAINABLE
8%/ DEVELOPMENT

0 R0 600D HEALTH
€ HUNGER AND WELLBEING

DECENT WORK AND 1
ECONOMIC GROWTH

i

14 BELOW WATER

16

Y, @

s‘";

ll\

QUALITY
EDUCATION

REDUCED
INEQUALITIES

PEACE, JUSTICE PARTNERSHIPS
AND STRONG FUR THEGOALS
INSTITUTIONS

SUSTAINABLE
DEVELOPMENT

GOALS

35



THANKS!

Thousands of scientists, engineers, scholars, students around
the world who are working on these problems.

Michigan Tech
Chemistry Department
Great Lakes Research Center
Earth, Planetary, and Space Sciences Institute
Skeptical Science Team
National Academies Jefferson Science Fellowship

Colleagues and students who teach me something new every day.

Floyd Henderson, Mary Durfee, Mike Abbott
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Shouldn’t we be

Not yet. We have
enough fossil fuel to get
all the way to 6...




