Total 50-5tate Record HighTemperatures

Monthly record highs for the 50 states (600)
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Continent All-tyyne High Place Date

Africa 136 El Azizia, Libya September 13, 1922

North America 134 Death Valley, CA July 10,1013

Asia 129 Tirat Tsvi, Israel June 22,1942

Australia 128 Cloncurry, Queensland | January 16,1889

Europe 122 Seville, Spain August 4,1881

South America 120 Rivadavia, Argentina | December 11,1905

Oceania 108 Tuguegarao, April 29,1912
Philippines

Antarctica 59 Vanda Station, Scott January 5,1974

Coast

NCDC World Wide Record High Temperatures




Natural Climate Drivers

® Ocean cycles - annual and decadal
m Solar cycles — longer term

® Volcanism

Covered in IPCC science chapters, but downplayed

in models and ignored in summaries
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Pacific Decadal Oscillation

positive phase negative phase

El Nino Southern Oscillation

El Nino La Nina
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Annual Atlantic MultiDecadal Oscillation (AMO)
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Atlantic Multidecadal Oscillation

Correlates with northern hemisphere warmth,

statistically significant in places
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PDO+AMO vs USHCN V2 Annual Temp
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Major Volcanic Eruptions
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Years with more than 12 STD departures stratospheric aerosols
P %

More than 1/2 STD Above More than Y2 STD Below
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Record low aerosols

. Super El Nirg‘ \ El Ninos
. El Ninos JE '}P ..\.\
v, bt
/
- / \ \\‘ I A
| I
) I oy S l F_-"h. .- f /
- ! L |
2 ! "h...... 4 -
o rd \
\ .
1 1y P
o / \
_ N / ~ ..-*,
NS S e La Ninas
T La Nina
| | | | | | | | | | | | | | | | | | | | | | | | | | |
D — M ~ O /~ oo 110 I~ O == o 1 I~ o
I~ o o o w o/ o o o o O o o o o o
g & o o O O o O 0O O OO0 D0
-— -— -— -— -— -— -— -— -— -— -— [ | [ | [ | [ | [ |

Major volcanic
cooling

Source. University of
Alabama, Huntsville




11 YEAR SOLAR SUNSPOT CYCLE
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11 year solar cycles vary in their strength on a longer
term on cycles of 22, 53, 88, 106, 213, 429, etc. years

Active cycle periods
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Cyclical Factors - Solar

m Direct Effects

m Changes in solar brightness (irradiance) (Baliunas, Soon,
Hoyt, Schatten, Scafetta/West)

m [ndirect Effects

m UV warming through ozone chemistry high up in low
and mid latitudes (Shindell at NASA GISS, Labitzke)

m Geomagnetic storms that warm high latitudes (Labitzke,
Pyche et al)

® Active sun reduces low cloudiness by diffusing galactic
cosmic rays - ion mediated nucleation (Svensmark)

Scaffetta and West (2007) using Total Solar irradiance as a proxy for the total
solar effect suggested the sun may account for 69% of the changes since 1900



Ultraviolet Radiation and Ozone

® Though solar irradiance varies only 0.1% over the 11
year cycle, radiation at longer UV wavelengths are
known to increase by 6 to 8 percent with still larger
changes (factor of two or more) at extremely short UV
and X-ray wavelengths (Baldwin and Dunkerton, JAS
2004).

m [abitzke has shown statistically significant differences
of temperatures in the lower stratosphere into the
middle troposphere with the 11 year solar cycle
(warmest at max)

m Shindell et al NASS GISS (1999) showed results from a
global climate model including ozone and UV found
UV induced stratospheric ozone changes and generated
heat that penetrates into the troposphere, in effect
confirming Iabitzke’s findings
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Maunder Minimum — Little Ice Age (Shindell NASA)
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An Inverse relationship
Cosmic Rays and the Solar Cycle
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NCDC Annual Mean US Temperature vs Hoyt Schatten TSI
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Sun and Ocean Cycles Versus Temperatures
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Top Sunspotless Day Years 1849-2009

743 this minimum so far
232 this year to date
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Solar Cycle Length (Min to Min)
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Annual Average Temperature

Projected Temperature Profile to 2030
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