Anomaly (°C) (w.r.t 1980-2015)

Climate Change — At a glance

6E's— Empathy > Energy > Ecology > Environment >
Epidemics > Economy crises

Empathy > Interacting “Mother Earth” as “Matter Earth”
Energy Imbalance > Accumulated energy equals at least
400,000 Hirosima level atom bomb per day (James Hansen,
Ex. head of the NASA Goddard Institute, 2012 data)
Ecology > Extinction of 150-200 species per day.
Environment > climate.nasa.gov CO2 level > 404.07ppm

Epidemics > Continuously increasing health problems.
Economy > Total global debt is about $60 trillion in 2016.

GISTEMP Anomaly (including seasonal cycle)
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Seasonal cycle from MERRAZ. Figure: NASA GISS/Gavin Schmidt
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Global warming continues; 2016 will be the hottest year ever
recorded

Temperature Anomaly (C)
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Anomaly (°C) (w.r.t 1980-2015)

Temperature Anomaly (" C)
(Difference from 1980-2015 annual mean)

1880

Seasonal cycle from MERRAZ. Figure: NASA GISS/Gavin Schmidt
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Glabal Surface Temperature
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August 2016 was the hottest August on record.

July 2016 was world's hottest month since records began, says Nasa | Environment | The
Guardian

Antarctic CO2 hits 400ppm for first time in 4m years | Environment | The Guardian
September 2016 was globally the warmest September in the instrumental record, i.e., since
1880. The 12-month running mean is 1.04°C relative to 1951-1980 or 1.31°C relative to
1880-1920. It is apparent that 2016 will break the prior record by a wide margin.

2016 locked into being hottest year on record Nasa says

World on track for 3C of warming under current global climate pledges warns UN

It’s Warming to Warming to Warming to Warming to
Average Average 2014 2015
hotter over last over last Har i
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Data:

1880-present: NOAA data set.
1750-1880: Mann, Zhang et al,
PNAS 105:14252-57;

M. Mann pers. comm.

1880
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1750 pre-industrial
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CHART BY DAVID SPRATT, AUGLST 2015
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ersations with Great Minds - Guy McPherson / Human Extinction in our Lifetime?
Press @tﬂexitfullscmen

Carbon dioxide levels did not exceed 300ppm
for the last 650,000 years, but are now 400ppm...

For 650,000 years, atmospheric CO, has never been above this line...until now 1950 —p ’

CO,, PARTS PER MILLION

400,000 350,000 300,000 250,000 200,000 150,000 100,000 50,000

...carbon dioxide levels today are likely higher
than for the last 20 million years
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Rate of temperature change today (red) and in the PETM (blue). Temperature rose steadily
in the PETM due to the slow release of greenhouse gas (around 2 billion tons per year).
Today, fossil fuel burning is leading to 30 billion tons of carbon released into the
atmosphere every year, driving temperature up at an incredible rate. Figure from
http://www.wunderground.com/climate/PETM.asp?MR=1
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MOSCOW 0332 TWO FEMALE JOURNALISTS WORKING FOR AP SHOT IN #AFGHANISTAN, ONE KILLED
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Three kinds of warming - created by Sam Carana for Arctic-news.blogspot.com
1) Giobal ¥/aming 2) Acceleraled Arctic Warming
+ Global Waming (NASA data) ~+ Accelerated Arctic Warming (NASA data, 64N - 90N)
— Global Warming polynomial frendiine (in biue) 64N - 0N polynomial trendline (in pink)
3) Runaway Global Warming (projection, in white)

Sources: GHCN-v3 1880-10/2013 + SST: 1880-10/2013 ERSST, base period: 1951-1980, accessed Nov. 2013
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Father of Global Warming -

@ youtube.com is now full screen Exit Full Screen (Eso)

SCIENTIST {8_89

“SPOKESM

Heatwaves and droughts on one hand,

James Hansen: Why | must speak out about climate change
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Al Gore 1. We are spewing 110 million tons of heat-trapping global warming pollution
into it every 24 hours, free of charge, go ahead.

2. We still rely on dirty, carbon-based fuels for 85 percent of all the energy that our
world

burns every year.

3. Accumulated amount of man-made, global warming pollution that is up in the
atmosphere now traps as much extra heat energy as would be released by 400,000
Hiroshima-class atomic bombs exploding every 24 hours, 365 days a year. Fact-
checked over and over again, conservative, it's the truth.

Al Gore: The Case for Optimism on Climate Change-.(J.ED;ZQL@D. can learn about climate change from Al o 4 o

We are spewing 110 million tons of heat- -trapping

global warming pollution into it every 24
x L4

Pl o) 1:49/2524

Here's how you can learn about climate change from Al Gore!

Global Carbon Emissions from Fossil Fuels

Million Metric Tons of Carbon

1875 that we still rely on dirty, carbon-based 4975 2000 2013
fuels for 85 percent of all the energy that _




Here's how you can learn about climate change from Al Gore!

be released by 400,000 Hiroshima-class atomic
bombs exploding every 24 hours, 365 days a

Here's how you can learn about climate change from Al Gore!
apped DY fraremae

The energy tr ‘ ‘
global warming pollution is NoW

« _.equivalent to exploding

Hiroshima atomic bombs
per day 365 days per year.

']

year. Fact-checked over and over again, conservative,
it's the truth. Now it's a big planet, but




Here's how you can learn about climate change from Al Gore!

that is a lot of energy, particularly when
you multiply it 400,000 times per day. And

Here's how you can learn about climate change from Al Gore!

all that extra heat energy is heating up the
atmosphere, the whole earth system.
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Here's how you can learn about climate change from Al Gore!

Summer Temperatures Have Shifted
1951 - 1980

Cooler than average s Baseline (1951 - 1980) mean
. Average

Warmer than average

Frequency of Occurrence

. | -2 = | n | 2 k |
of what we used to think of as the normal
distribution of temperatures. The white represents

Here's how you can learn about climate change from Al Gore!

1983 - 1993

Cooler than average w—  Baseline (1951 - 1980) mean
B Average
Warmer than average

Extremely hot

Frequency of Occurrence

-

the 1980s. And y'ou'II see in the lower right-hand
corner the appearance of statistically significant




Cooler than average ww  Baseline (1951 - 1980) mean
B Average
Warmer than average

Extremely hot

Frequency of Occurrence
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10 years, you see the extremely hot days are

now more numerous than the cooler than average

2005 - 2015

Cooler than average s Baseline (1951 - 1980) mean

[ N

Warmer than average The “extreme”
temperature events
used to cover 0.1% of
the Earth. Now they
cover 14.5%.

Extremely hot

Frequency of Occurrence

-3 -2 -1 0 1 2 3
10 years, you see the extremely hot days are

now more numerous than the cooler than average

Boiling Frog Experiment -- What do vou think is the frog's fate- Watch more.

Climate Change: The 40 Year Delay Between Cause and Effect
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14 of the 15 Hottest Years on Record Have
Occurred Since the Year 2001

2015 2014 2010 2005 2007 2002 1998

2003 2013 2009 2006 2012 2011 2004

So we're having record-breaking temperatures.
Fourteen of the 15 of the hottest years ever

GREENHOUSE EFFECT: WHITE HOUSE EFFECT:
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Global-warming-hoopla-James-Hansen-NASA
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69 Self-Reinforcing Feedback Loops-

Some large +ve amplifying feedbacks
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