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a~r+d pressure.
/measured




CLIMATE

The weather
averaged over a
long time~ say
100 years.

It’s .

We associate
different weather
averages with
different climates.




Soon, climate will no longer
be stable

Oklahoma, 2013




ARChoragesAIaSka Talkeetna, Alaska
Lall: June 17

June 17, 2V1o

PHOTO/Maril NTESSET ma



California Has Driest Year Ever --
And It May Get Worse




Chicago, lllinois

January 7, 2014

A. Nelles, AP photo



Yenisel River

Krasnoyarsk, Siberia, Russia
Dec 15, 2013

© S.Scherbin, Siberian Times




Lovund,
Norway

January 12, 2014

Ingolf Knstmnssn/NRK



Difference from
Average Air
Temperature

January 5-7, 2014

Difference from average temperature (°F)
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ToowoombaAustralia

©:2011 Reuters/Nicole Alayne Hammermeister




The Great Australian Flood
of 2011
covered an area

equivalent to California,
Nevada, Oregon, &
Washington




“The only plausible explanation for the rise in
weather-related catastrophes is climate
change.”

One of the two largest re-insurance companies in the world




are becoming

AND




The energy trapped by man-made
global warming pollution is now
“...equivalent to exploding

Hiroshima atomic bombs
per day 365 days per year.”

James Hansen
Former Director, NASA Goddard Institute for Space Studies




Midwest to East Coast Thunderstorms

June 29, 2012
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i Ssrecho” Stolh

Chicado™illinois
June 29, 2012

The windstorm traveled over 60(
miles in ten hours, killing at least 18
people and leaving millions without
power—one million for over five
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San Gabriel Valley

March 1, 2014

Tornado ‘rotation signature’ seen by
radar in West Covina, tornado warning

issued for parts of Los Angeles County

San Gabriel Valley Tribune




Tropical Storm Irene

August 27 - 29, 2011




Hurricane Sandy
October 29-31, 2012

© 2012 NASA Photo via Getty Images




300 Years of CO, and Global Temperature

As CO, Increases, So Does the Temperature
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Summer Temperatures Have Shifted
1951 — 1980

Cooler than average m===  Baseline (1951 - 1980) mean

. Average

[
Warmer than average
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Summer Temperatures Have Shifted
1981 — 1991

Cooler than average m===  Baseline (1951 - 1980) mean

. Average

|
Warmer than average

0.4

Extremely hot
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Summer Temperatures Have Shifted
1991 — 2001

Cooler than average Baseline (1951 - 1980) mean

. Average

Warmer than average

0.4

Extremely hot
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Summer Temperatures Have Shifted
2001 — 2011

Cooler than average m===  Baseline (1951 - 1980) mean

. Average

Warmer than average

Extremely hot
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1400 2100
4.8 times preindustrial concentrations >

1300 CO2 plus CH4, nitrous oxides etc

1200

10,000 years of
1100 Greenhouse Gas Concentrations

1000 in the Atmosphere

900 CO2 only >

aaad o gl A A Y

800
700
Preindustrial concentrations, 280 ppmv
600
S00

400 2012

300 .

CO, equivalent concentration (parts per million by volume)

200
1900

100
-10,000 -8,000 -6,000 -4.,000 -2,000 O 2,000

Year
J. Koomey, Stanford
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Where iIs the
Heat Going?




Ice is Melting
Everywhere




Alaska
Columbia Glacier Retreat, 1984-2012
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Arctic Sea Ice Extent
September 1984

Russia

Creenland

Canada

1,000 km

Sea Ice Concentration

- 100%




As global
temperatures

Earth’s water cycle
intensifies




Melt Ice,
Cause Bigger, Harder Downpours,

and Simultaneously —

Cause Longer and Deeper
DROUGHTS







© 2011 AP Photo/Vadim Ghirda




Mississippi River, Vicksburg
August 22, 2012




Rio Grande, New Mexico
August 4, 2013

M.R. Chavez, Los Angeles Tiimes




Recent Drought Conditions, Worldwide
2000 — 2009




Predicted Drought Conditions, Worldwide
2060 — 2069




Station Fire, San Gabriel Mountains

August 29 — September 6, 2009
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Wild Fires in Western Russia
August 1 — 8, 2010

\ -

Carbon Monoxide (ppbv)

© 2010 Google, TeleAtlas, Europa Technologies
120 NASA, NCAR, University of Toronto MOPITT




Rim Fire,
Groveland,
Calif.

Near Yosemite National Park

Aug 22, 2013
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Colby Fire, Angeles National Forest
Glendora, Calif.

January 16, 2014

January wildfires in‘California are highly unusual




Hotter Years Typically Have More Fires
40 Years of Western U.S. Fire and Temperatures

Average Temperature

- Number of Fires

™
)
(]
S
=]
e
©
S
Q
Q
5
-
S
Q
£
S
=]
0
1
o)
c
=
Q.
7))
Q
o
©
S
O>J
<

pue-] 991A19G }S9104 "S'N UO Sall




What's this

going
to cost us?




Number of Weather-related

Disasters Worldwide Incrgasing
—  gtorms
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New Scientist, 2012




February 14, 2014

Severe winter weather
estimated to cost

U.S. economy nearly
$50 billion




Sea level is
rising

Real Estate
& Habitat

Losses




Sandy

P— Storm Surge
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