


Carter, Indiana
July, 2015

Could we travel cross country
with an electric car?



June, 2015



Silverthorne Colorado
June, 2015



Nevada
June, 2015



Bonnevile Salt Flats, Utah

June, 2015



Moab, Utah

July, 2016



Medicine Bow, Wyoming
July, 2018
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1. Must we change?
2. Can we change?

3. Will we change?



1. Must we change?



Source: NASA
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Solar radiation
in the form of lightwaves
passes through the

atmosphere
P Some energy is radiated

back into space by the
earth in the form of
infrared waves

Some of this outgoing
infrared radiation is
trapped by the earth’s
atmosphere and warms it

Most of this radiation
Is absorbed by the
Earth and warms it



We are now spewing 110 million tons of manmade global
warming pollution into the thin shell of our atmosphere
every 24 hours, as if it were an open sewer.

© Peter Weber/Shutterstock



As the CO2 concentration
increases, more of the
outgoing infrared
radiation is trapped.



THAWING PERMAFROST

COAL MINING

LANDFILLS

© 2017 Don Foley



The Largest Source of Global Warming
Pollution Is the Burning of Fossil Fuels

10
S
S 8
1 S
1)
&
o
o 6
S
=
Q
LS
5 a4
=
c
S
= 2
o

1850 1875 1900 1925 1950 1975 2000 2018

Data: U.S. Department of Energy/CDIAC



300

280

260

240

220

200 |
180

CO: (ppmv)

—

| |
800,000 700,000

Source: National Climatic Data Center/NOAA

|
600,000

|
500,000

|
400,000

Age (years BP)

|
300,000

|
200,000

|
100,000

uoljesjuasuon znH



300

280
= 260
3
g 240
S 220
o
200
180

| | | | | | | |
800,000 700,000 600,000 500,000 400,000 300,000 200,000 100,000

Age (years BP)

Source: National Climatic Data Center/NOAA

ainjesadwa]



420
400
380
360
340
320
300
280
260
240
220
200
180

2019 CO; Concentration: 415 —— O

CO: (ppmv)

| | | | | | | | |
800,000 700,000 600,000 500,000 400,000 300,000 200,000 100,000 0

Age (years BP)

Source: National Climatic Data Center/NOAA

ainjesadwa]



420
400
380
360
340
320
300
280
260
240
220
200

180 Pﬂ

2019 CO2 Concentration: 415 —— O

After 40 more years at the current rate of increase —— O

CO: (ppmv)

| | | | | | | | |
800,000 700,000 600,000 500,000 400,000 300,000 200,000 100,000 0

Age (years BP)

Source: National Climatic Data Center/NOAA

ainjesadwaj



Summer Temperatures Have Shifted
1951 — 1980
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2005 - 2015
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Global Surface Temperature — Departure from Average
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Paris, France
June 28, 2019

France broke its
all-time heat record,
reaching (46° C)
on June 28th.

© 2019 AP Photo/Lewis Joly



Prayagraj, India

June 15, 2019

At least 36 people
died as temperatures
in India reached
(50.5° C) in mid-June.

Photo © 2019 AP Photo/Rajesh Kumar Singh



Hokkaido, Japan

May 26, 2019

Nearly 600 people were
taken to hospitals as
Japan set a new high
temperature record for

May at (39.5° C).

© 2019 The Yomiuri Shimbun via AP Images



Melbourne, Australia
January 25, 2019

People tried to stay cool
as temperatures In parts
of southern Australia

reached (49.4° C).

© 2019 Saeed Khan/AFP/Getty Images



Manhattan, New York The heat index in New

July 21, 2019 York City reached
(43.3° C).

Photo © 2019 Reuters/Andrew Kelly



Montreal, Canada
July 5, 2018

At least 90 people died in Quebec during the July 2018
heat wave as ambulance services were overwhelmed.

Data: Global News Canada
Photo © 2018 Graham Hughes/The Canadian Press via AP



At least around

the world in 2018.
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How Does the Climate Crisis Impact Hurricanes?

Warmer oceans lead to more intense hurricanes

Hurricanes intensify much more rapidly

heavier downpours

3 Warmer air holds more moisture, leading to
4 Storm surge increases due to sea level rise

A “wavier” jet stream can hold storms in place longer
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Hurricane Harvey crossed waters
in the Gulf of Mexico that were
up to (4° C) than
normal, up to 200 meters deep.

Sea Surfacé Temperature A

- l

: - 26° 28°

s )

ugust 23, 2017 (° C)

30° 32°




Houston, Texas
August 27, 2017

© 2017 AP Photo/David J. Phillip



Houston, Texas
August 27, 2017

© 2017 Harris County Sheriff’s Office



Buzi, Mozambique
March 19, 2019

Cyclone Idai has been
deemed one of the
worst weather-related
disasters to ever hit the
Southern Hemisphere.

© 2019 Reuters/Siphiwe Sibeko



Westville, New Jersey
June 20, 2019

Photo © 2019 AP Photo/Matt Rourke



Sources: Oak Ridge National Laboratory, U.S.
Dept. of Energy; © Getty Images; © Pond5



© 2010 Sean R. Heavey



Phoenix, Arizona
July 18, 2016

© 2016 Chopperguy Photographer Jerry Ferguson and Pilot Andrew Park



Tulsa, Oklahoma
May 24, 2019

Photo © 2019 Tom Gilbert/Tulsa World via AP



Minneapolis, Minnesota
July 16, 2019

Intense heat fueled heavy
rain and thunderstorms
across much of Minnesota.

Photo © 2019 Jason Grote



Irkutsk Region, Siberia, Russia
July 1, 2019

At least 20 people
died and 33,000 were
affected by flooding
in Siberia.

© 2019 Kirill Shipitsin\TASS via Getty Images



Kalamazoo, Michigan
June 20, 2019

Photo © 2019 Joel Bissell/Kalamazoo Gazette via AP



Union, Nebraska
March 23, 2019

Nearly 1.1 million acres
of cropland in the U.S.
Midwest was flooded.

© 2019 Scott Olson/Getty Images



Bellevue, Nebraska
March 19, 2019

States of emergency were
declared in two-thirds of
Nebraska’s 94 counties
and in four tribal areas.

© 2019 AP Photo/Nati Harnik



York, England

December 28, 2015

© 2015 Justin Tallis/AFP/Getty Images



January — May 2019 was the
wettest such period on record for
the contiguous United States.




There have been

downpour in the U.S.
since May of 2010
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The North Pole has now experienced
mid-winter heatwaves three years in a row:



Miami Beach, Florida
November 14, 2016

© 2016 Richard Conlin
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Norfolk, Virginia

August 29, 2017

The frequency of high-tide
flooding in the U.S. has
doubled In 30 years.

© 2017 Stephen M. Katz/The Virginian-Pilot via AP



/1937 of the extra Heal
,L;j‘; trapped by manmade
.global warming pollution

» =
© Tom Van Sant/Geosphere Project, Santa Monica/Science Photo Library \/



Economic losses
from extreme weather
totaled over the
past two years alone.



The same extra heat that evaporates more water from
the ocean, causing bigger downpours and floods...

..pulls moisture even more quickly from the soill,
causmg longer and deeper droughts.

An Inconvenient Truth © 2006 by Paramoun t Classics, a Division o f Paramoun t Pictures. All Rights Reserved.



Chembarambakkam Lake, Chennai, India
May 21, 2019

Chennai, India’s sixth
largest city, is nearly
out of water as its
reservoirs have run dry.

Photo © 2019 Arun Sankar/AFP/Getty Images



Chennali, India
June 20, 2019

The drought is the
worst in living
memory for the
residents of Chennai.

Photo © 2019 Arun Sankar/AFP/Getty Images



Gunnedah, New South Wales, Australia
July 21, 2018

Parts of eastern Australia
are experiencing “the worst
drought in living memory.”

© 2018 Reuters/David Gray



Theewaterskloof Reservoir,
Western Cape, South Africa

February 8, 2018

South Africa’s Western
Cape province faced a
severe drought in 2018.

© 2017 Halden Krog/picture-alliance/dpa/AP Images



Cape Town, South Africa

In early 2018, Cape
Town was at risk of
running out of water.

© lenisecalleja.photography via Shutterstock



April 2018

97% of Iran
experienced a
severe drought

. 2 0 1 8 Iran
.
No DUCINGE
Drought Drought

Source: |.R. of Iran Meteorological Organization



Hotter Years Typically Have More Fires
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Toledo, Spain

June 28, 2019

The European
heatwave made
conditions ideal
for wildfires.

© 2019 Reuters/Juan Medina



Manning, Alberta, Canada

June 1, 2019

10,000 people have
been evacuated due
to this wildfire.

© 2019 Government of Alberta



Sokcho, South Korea

April 5, 2019 Hundreds of homes and
buildings were destroyed.

© 2019 Kangwon llbo via Getty Images



Edwards, Colorado
April 1, 2018

The In
the U.S. west is now

a n I n u Photo: © 2018 Chris Dillmann/Va il Daily via AP Source:
Climate Central Weste ires—A Fiery Future, 2016



Paradise, California The Camp fire killed 86 people

November 8, 2018 and burned over 14,000 homes
and businesses.

© 2018 Josh Edelson/AFP/Getty Images



Lakeport, California

July 31, 2018 The Mendocino Complex fire
was the largest ever
recorded in California—over
half the size of Rhode Island.

© 2018 Reuters/Fred Greaves



The three most expensive wildfires in world
history have happened in the last two years:

2018 Camp Fire California
2017 Tubbs Fire California

2018 Woolsey Fire California

e P B Camp Fire Damage, Paradise, California



Karbole, Sweden |
July 15, 2018 Sweden experienced

over 60 wildfires in 2018,
including at least 8
above the Arctic Circle.

© 2018 Mats Andersson/AFP/Getty Images



Stalybridge, England

June 26, 2018

© 2018 Anthony Devlin/Getty Images



Vichuquen, Chile

January 24, 2017

Over a million acres of land
burned, and thousands
were left homeless.

© 2017 Martin Bernetti/AFP/Getty Images



Tonimbuk, Victoria, Australia
March 4, 2019

At least 380 bushfires
burned in Victoria

during the first week
of March 2019.

Photo © 2019 Darrian Traynor/Getty Images



Tonimbuk, Victoria, Australia
Jan 2019

January bushfires
killed 33 people and

destroyed 2,779
homes



Central Russia
July 12, 2019

Fire

An estimated 29 million
acres (12 million
hectares) of forest has
burned in Russia so far
this year, forcing the
government to declare
a state of emergency.

Source: NASA



Moscow, Russia
August 9, 2010

55,000
people
died

© 2010 Reuters/Alexander Demianchuk



Four months later...

after Russia

and Ukraine restricted them after the



FAO Food Price Index
1990 — December 2016
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Tunis, Tunisia
January 14, 2011

© 2011 Reuters/Zohra Bensemra



The 2006 — 2010 drought
turned of Syria’s
fertile land into desert

...anhd drove

into Syria’s
already crowded cities



October 13, 2014

Climate change
“will likely lead to

disputes over and resources,
and destruction by natural disasters in
regions across the globe.”



© 2015 Jeff J Mitchell/Getty Images



Populations of marine vertebrates declined
49% on average from 1970 to 2012.

Photo: © Igor Kruglikov via Shutterstock



We now risk
losing up to

In this century

Photo: © Dirk Ercken/Shutterstock



The Cost of Carbon

$ Political Instability $ Species Extinction
$ Floods & Mudslides BE8B8E8 $ Melting Glaciers

$ Wildfires $ Famine

$ Drought $ Water Scarcity

$ Storm Damage $ Ecosystem Loss

$ Ocean Acidification $ Our Way of Life

$ Infrastructure Loss $ Infectious Diseases

$ Climate Refugees g «The #1 Threat to the % ©€a Level Rise
Global Economy”

e = ANd much, much more
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Energy Subsidies in the United States
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2. Can we change?



We have

the solutions
at hand...




“Coal is the future.”

Gregory Boyce CEO Peabody Energy

December 2010



Green Energy Progress
How Do Projections Compare With Reality?

2000 Projection Reality

Data: International Energy Agency; Global Wind
Energy Council; Bloomberg New Energy Finance
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Onshore Wind Cost

1984 — 2014
€250
§ €200
2 1984
©
S €150
© 1990
(@))
Q
=
L €100
o 2000
(/)]
O 2004
- €50
L
2014 -
€0
100 1,000 10,000 100,000 1,000,000

Megawatts Deployed

Data: Bloomberg New Energy Finance



Globally, wind could supply
worldwide electricity consumption



Some utilities in Texas are offering

because wind energy is so abundant.



Wind power generated more electricity
than coal in Texas in the first half of 2019.

Clay County, Texas

Photo © Rodger Mallison/Star-Telegram via AP



Globally, wind could supply
worldwide electricity consumption



Sieversdorf, Germany
April 13, 2018

In 2018, renewables
provided more power
in Germany than coal.

Photo © 2018 Patrick Pleul/picture-alliance/dpa/AP Images
Data: Fraunhofer Institute, 2018



In March 2018, Portugal
produced 104% of its electricity
from renewable sources.

© 2015 AP Photo/Armando Franca SObraI de Monte Agragol Portugal



In the first half of 2019,
Scotland produced enough
wind energy to power all of its
households almost twice over.

© 2007 Jeff J Mitchell/Getty Images Stir Iing, Scotland



Royds Farm, Yorkshire, England

The United Kingdom
generated more than three
times as much energy from
wind as from coal in 2018.

© 2015 Graham/Rex Features via AP Images



“Today more than two-thirds of the
global population lives in countries
where solar and wind are the cheapest
sources of new bulk generation.”

Bloomberg New Energy Finance
New Energy Outlook 2019



Solar Energy Progress
How Do Projections Compare With Reality?

2002 Projection Reality

Source: Fresh-Energy; Bloomberg New Energy Finance
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In June 2018,
Nevada’s NV Energy
sighed an agreement to

the lowest price paid so far
in the United States.



Enough solar energy reaches Earth
to fill all the world’s energy needs






The share of Germany’s
electricity from renewables
peaked at on both
January 1 and May 1, 2018.

© 2014 Hendrik Schmidt/picture-alliance/dpa/AP Images LellegJ Germany



More than two million residential properties in
Australia now have solar systems installed.

That’s more than houses.

Photo © 2009 Reuters/Tim Wimborne Sydney, Australia



On April 28, 2018, California’s primary grid
reached 73% renewable electricity generation.

Data: California ISO
Photo: © 2016 Reuters/Lucy Nicholson



The Vatican

© 2008 Getty Images/AFP/Andreas Solaro



New Electricity Capacity in China, 2018

Nuclear —

Data: China Energy Portal



New Electricity Capacity in India, 2018

Hydro

Other Renewables

Data: Mercom India Research



New Electricity Capacity in Europe, 2018

Coal

Natural Gas

Other Renewables

Data: WindEurope



New Electricity Capacity in the U.S., 2018

Coal (0.04%)

Biomass

Data: Bloomberg New Energy Finance/Business Council for Sustainable Energy (BCSE)



© 2017 EKB-TV, CC-BY



Kentucky Coal Mining Museum

Benham, Kentucky
April 2017

The museum estimates
they will save $8,000 to
$10,000 per year in
energy costs.

© 2017 Bluegrass Solar



Copiapo, Chile

© SunEdison
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Installed Capacity (GW)
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In July 2018, India received
bids for solar power at
2.44 rupees per kilowatt-hour.

This is the average
cost for In India.



Electricity Capacity Additions in India
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“You’d have to be quite
courageous to invest in coal
[in India] at this point.”

Navroz Dubash

New Delhi’s Centre for Policy Research
December 2018
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Gigawatts
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Projected to 2040

Energy storage deployments doubled
from 2017 to 2018 and are projected
to double again in 2019.



Lithium-ion Battery Prices
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Hornsdale, South Australia
September 29, 2017

Tesla has built the

at a wind farm in South Australia

© 2017 Reuters/Sonali Paul



Manatee County, Florida

Florida Power and Light just announced it will replace
two natural gas-fired power plants with solar farms and
anew Q?HﬁW? ystem fo than the now largest.



Los Angeles, California
November 22, 2016

© ABC 7 Eyewitness News
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Cumulative; Battery and Plug-in Hybrid EVs
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Powertrain Cost Comparison
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Countries Planning a Fossil Fuel Vehicle Phase-Out:

Country/State

Norway
Denmark
Iceland
India
Ireland
Israel
Netherlands
Slovenia
Scotland
Britain
Canada
France

Phase-Out Begins

Country/State

IEWE

Costa Rica
China
Germany

Phase-Out Begins

Date of phase-out
pending.
Merkel:

Phase-Out Completed in:

Sri Lanka
Sweden



For the first time, an electric car
IS In the top ten



Auto Manufacturers Are Moving to Electric Vehicles
Companies with Electric Models in Production

Aixam Chevy
Aston Martin Citroen
Audi Citydom GmbH
BAIC CODA
BMW Daimler
Bolloré Exagon
Buddy Electric Fiat
BYD Fisker
ChangAn Ford
Chery Geely

Data: Bloomberg New Energy Finance, EVObsession

GM
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“General Motors believes
the future is all electric.”

Mark Reuss, General Motors

EVP of Global Product Development
October 2, 2017



Miles per Gallon - Average

160-
140- 130
120-
100-
80-
60-

40-

26

N -
0_
Gasoline Electric
Toyota Camry 3.5L Tesla Model 3 LR









Globally, people
work directly or indirectly in
the renewable energy sector.
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Over the last five years, U.S.
solar energy jobs have grown

faster than the overall economy.



Photo: © 2016 Matthew Staver/Bloomberg via Getty Images
Data: U.S. Bureau of Labor Statistics via Bloomberg

“Solar installer”
IS forecast to be the
fastest-growing job
category in the U.S.
through 2026, and
“wind turbine service
technician” is second.

Colorado Highlands Wind Farm,
Fleming, Colorado



In the U.S. there are nearly 5 times as
many jobs in solar as in coal mining.



Agricultural Revolution

Centralized food production led
to the emergence of cities
and stimulated more rapid

population growth

Digital Revolution

Spread of new information and
communications technologies,
leading to outsourced
production and widespread
data consumption

Industrial Revolution

The invention and use of
power-driven machines
dramatically increased

productivity

Sustainability Revolution

Reorganization of the economy
around new forms of zero-
emission, healthy, equitable,
sustainable growth



“Sustainable investing will be a
core component for how everyone
invests in the future”

Larry Fink, Blackrock

Chairman & CEO
January 10, 2019









In the 2015 Paris Agreement,

to work together to achieve net zero
greenhouse gas emissions by mid-century.

The U.S. cannot legally
withdraw until the day after
the 2020 Presidential election.
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Gujarat, India

China and India
are to

their Paris
commitments.



“We expect
innovation and global markets,
rather than politics, to continue to be

for the 5%9% ﬁtﬂ!@%ﬁo@\rﬁwn 8 ogies.

occupies thenidrite House.”

prices for batteries and solar panels
will continue to drop, and global market-share gains
will continue for wind, solar, EVs and LEDs,

Goldman Sachs
November 28, 2016



U.S. Commitments to 100% Renewable Electricity

O Whatcom County

O Edmonds
Spokane Q
Portland
8) Multnhomah County ]
Milwaukie Burlington, VT
Ha(r:love_r h
ornis
St. Louis Park Plainfield Concord
. Louis Par| . Amherst Cambridge
O Eureka Minnea t?lé’sacﬁtl) O Eau Claire Ngvrltrr‘rg?r%ton Lowell
Salt Lake Cit Middleton © c BSodl;thzmpton East Hampton
alt Lake ClI Madison . Bradfor
Nevada C'ty Truckee Summit County Evanston© Cleveland © Downingtow El)a"f,ee"lf’fg,aunsw":k
San Fran. Berkel?a Lake Tahoep, [ city Brrl%cc::lkeernrrlld Ft. Collins Kennett Townsh k'V\FI, hoeélll1xwlle
i est Chester
Voark OPalo Ao Aspen, CO @53 [ oette. @ Rock Port, MOT=asen B5S n)
Portola Mgﬁt?a#eose Moabo Boulder’ = Denver Kansas Cit cincinatti @ Colum 1a,
V' 11 San Lui‘é Obisbo Summit County OPueblo O Ogt. Louis
Gomg Santa Barbara’nj }yueblo County @ Greensbura. KS Blacksburg Q) Floyd County
Ventura Oxnard __ Questa__ Red River g’ Hillsborough © _ O Orange County
R
Santa Monic ; i
Encinitas éLa Mesa Taos County Angel Fire NorEn)an OFayetteville
Solana gelalslh San Diego Clarkston O Columbia .
¢ Wl Chula Vista Atlanta(? O Committed
ugusta
Denton O g
O Already There
Georgetown, TX @ OAbitaSprings o . ihesville
St p Pungdin O Orlando
- - PeLersourg © sarasota
odia and, AK Largo

Data: The Sierra Club



In September 2018, California
—the world’s fifth-largest economy—
passed legislation requiring
that by 2045, of the state’s
electricity be and the
governor’s office called for the

to be by 2045.



In July 2019, New York State
went California one better by
signing legislation to have

and to achieve



Twenty-four states representing 55% of
the American people have formed the
United States Climate Alliance

Founding

Members

Additional Connecticut Delaware Hawaii

States Massachusetts Oregon Minnesota
Rhode Island Vermont Virginia
North Carolina Colorado Maryland
New Jersey lllinois New Mexico
Michigan Wisconsin Maine
Nevada Pennsylvania and Puerto Rico



U.S. Coal Plants
2005 — 2017

Data: The Sierra Club



U.S. Coal Consumption

1950 — 2018
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30 countries have joined the

Powering Past Coal

alliance, a group dedicated to “taking action to
accelerate clean growth and climate protection
through the rapid phase-out of traditional coal power.”




112 global financial institutions
have announced they will stop
financing coal-fired power plants.



112 global financial institutions
have announced they will stop
financing coal-fired power plants.



2017

Reuters/Nerijus Adomaitis

Norway’s sovereign
wealth fund has begun

from its oil and gas
iInvestments.

Stord, Norway
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Over 190 global companies have made
a commitment to go 100% renewable

wework
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What can | do?



“United States innovation and
business leadership have been key
drivers to lowering our carbon
emissions over the last 20 years,
and we should continue to have an
influential seat at the table as the
rest of the world addresses these
issues. Withdrawing from the Paris
Agreement is misguided, and
harms the ongoing effort to fight
climate change while also isolating
us from our allies.”

-Elise Stefanik
June 2017



Climate Solutions Caucus

citizensclimatelobby.org

Sen. Michael Braun (R-IN) Sen. Chris Coons (D-DE)
Sen. Lisa Murkowski (R-AK) Sen. Jeanne Shaheen (D-NH)
Sen. Mitt Romney (R-UT) Sen. Angus King (I-ME)
Sen. Lindsey Graham (R-SC) Sen. Michael Bennet (D-CO)




What can | do?



Contact Your Representatives

 Go to whoismyrepresentative.com

* Putinyourzip

* ldentify contact information

« Scan this QR code and edit the
content to send a message right
now. Or just read the script on a
phone call.



Host a Climate Action Night



Give Public Comment



Joro is a simple app to track your
carbon footprint. Scan the QR code
to install the app.




Take Personal Action



When MaktiiBadtaimabéel g hasebases...



Protest



STEAL
THESE
OFFSETS



Engage Others






Minute Actions

Put a In your window.

your representatives.

a petition.

a local leader.



Minute Actions
a blog post, letter, or op ed.
a petition.

a climate action night.
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Your world depends on it.

Source: NASA






