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RREBERNZFOHEE"
CLIMATE CHANGE AND THE INTEGRITY OF SCIENCE

Lead Letter Published in Science magazine, May 7, 2010
From 255 bers of the National Acadi of Sci

We are deeply disturbed by the recent escalation of political assaults on scientists
in general and on climate scientists in particular. All citizens should understand
some basic scientific facts. There is always some uncertainty associated with
scientific conclusions; science never absolutely proves anything. When someone
says that society should wait until scientists are absolutely certain before
taking any action, it is the same as saying society should never take action.
For a problem as potentially catastrophic as climate change, taking no action
poses a dangerous risk for our planet.

Scientific conclusions derive from an understanding of basic laws supported by
laboratory experiments, observations of nature, and mathematical and computer
modeling. Like all human beings, scientists make mistakes, but the scientific
process is designed to find and correct them. This process is inherently
adversarial— scientists build reputations and gain recognition not only for

But there is nothing remotely identified in the recent events that changes the
fundamental conclusions about climate change:

(i) The planet is warming due to increased concentrations of heat-trapping
gases in our atmosphere. A snowy winter in Washington does not alter
this fact.

(i) Most of the increase in the concentration of these gases over the last century is
due to human activities, especially the burning of fossil fuels and deforestation.

(iii) Natural causes always play a role in changing Earth's climate, but are now
being overwhelmed by human-induced changes.

(iv) Warming the planet will cause many other climatic patterns to change at speeds
unprecedented in modern times, including increasing rates of sea-level rise and
alterations in the hydrologic cycle. Rising concentrations of carbon dioxide are
making the oceans more acidic.

(v) The combination of these complex climate changes threatens coastal
communities and cities, our food and water supplies, marine and freshwater

supporting conventional wisdom, but even more so for demonstrating that the
scientific consensus is wrong and that there is a better explanation.

ecosystems, forests, high mountain environments, and far more.
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“There was nothing similar to this on the territory of Russia
during the last one thousand years in regard to the heat.”

Departure of Temperature from Average for Two Great Heat Waves
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Huge iceberg breaks off Greenland glacier

Ice Island Calves off Petermann Glacier f( =9

Image acquired July 28, 2010. Image acq 5, 2
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Debbie Surlin salvages items from her parent's home in Joplin, Mo. Wednesday, May 25, 2011. The home's

residents Beverly and Roy Winans rode out the EF-5 tornado by hiding under a bed in the home. The tornado tore
through much of the city Sunday, damaging a hospital and hundreds of homes and businesses and killing at least
123 people. (Charlie Riedel/Associated Press)
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Thailand flood reaches Bangkok
This aerial picture shows an under-construction temple surrounded by floodwaters outside the
ancient Thai capital of Ayutthaya, north of Bangkok on October 11, 2011. (Christophe
Archambault/AFP/Getty Images)
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Premier urges all-out efforts for drought relief

Chinese Premier Wen Jiabao looks at lake-turned grassland as the result of lingering
drought in Yongxiu county of East China's Jiangxi province June 5, 2011. [Photo/Xinhua]
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U.S Drought Monitor
(July 5, 2011)

Maps are released each Thursday at 8:30 a.m. Eastern Time.

Rrought Impact Types:
r~ Delineates dominant impacts W

(Source: Drought Monitor)
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After Praying for Rain, Texas Governor Rick Perry Prays for the EPA to Stop
Environmental Regulations. THINKPROGRESS

California’s Governor Jerry Brown

Signed Senate Bill
requiring California’s
utilities to produce 33%
of their energy from
renewable resources by
2020.

He launches website to
rebut climate change
skeptics.
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FERFEMTHAZY — R TEHE, Lo - RERBERFLEZOEB, HADRK DOFEH,
ZUTHAMRIRILF —% 2020 FETITHEBEL T 20%ICT 5 LgBENE L, L TTS
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Susan Solomon, Gian-kasper Plattner, and
Pierre Friedlingstein,
] e ) —amee| Proc.Natl.Acad.Sci.USA2009, 106:1704-1709
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DRZITIHFEALTZ 9000 5 k> D CO13. 1000 FEHEOF 2 DR RDOHAL, BIOMMOE - HEY
DPFRDOEAITEEZBEZTLESDTT,

UNEP, The Emissions Gap Report 2012 2CICIFESETZEAMN2CDFEETIFIC.6°CEREL

2020 (22°CA— Y ETFH=OITRBETREMRAR Too late for two degrees?
DEIFED T B2 (X80~130f& k> (CO,HH) Low carbon economy index Zogv :
p » = - — Now one thing is clear : businesses,
2°CE—=7 Y ETH P H E D T R{E =440 > (CO, M H) governments and communities across the
20205 DBAUDHEH = =580f& k> (CO,ME) world need to plan for a warming world-not
just 2°C, but 4°C, or even 6°C.
Leo Johnson
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Data Source: Timothy M. Lenton et al. 2007 Nature Reports Climate Change,
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20154 F TIZE QALK L RT3 sumrEmOSLE
SKEINASA, TS Vb KEQHRTHRE
Journal of Geophysical Research—-Oceans, July 7.2009

ICESatiZ & 2B KDEIDHHDATE

BE., —EKEHE) ORESE2mBELNSEKROFHESELIMIET B,

BEHALY., EEHEKOESEZEMI7mBEL TSI EA D IvoT,

2004~ 20084 D42 DL D AR (Z67ecmEL AL o=,

ZEKDEREIL42%(EEICLTIS4FFEAFOA—MLE/I LTz,

— KD BKD LA 5 8 HE] & H138%(2003)HN 568%(2008)~ &L 1=,
DEYFEFRMNT—EKRIMERI TS, THLEHLOFETHBKIE
—FKIEMITHED, EVVEZINIEEOHMIZ 2 TRRBLTLES ?

20074 DL B D LT B KO £ (AT (£4916.000(km3), 20084 [£#914.0004 DT
— £ T2.000 k¥ LI=C&I255, THEHLTETERICHES?

2007, 2008, 2009 LT B KILCNETORURMSIET I, FERED
“BOELETE,

X —29 X —30

(=29, 30) NASA BEUTI > b 2RAL FOIMIEKDBAIRIEN S, 2015 FDOE
XTIk E O 1 BEEIE EHIRT 2 et d 2 LIEHML TWERT, MEEICI > TENY
90 RECHAIEIHE 3FE, EB<EBHL204FT, EOT7H~I Aiddemifzns 7y —> 5
PRZERLUTKBHEATLEDI EVWDDTY, 5725 LRBIENNOZIINEL THWEET,

PIOMAS Trend Shows That All The Ice Will Be Gone In Four Years, 2015.
Winters look ice free by about 2030 or 2040.
LEEREHERMEEAL 2 TVD

PIOMAS Monthly Average Arctic Ice Volume
with exponential trend
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2012 1 3263km® &, 3 FERTHEMTE-O TLENWE L, INHANEEHAZEEIETH
£,
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Average Monthly Arctic Sea Ice Extent

September 1979 - 2012 Average Monthly Antarctic Sea Ice Extent

September 1979 - 2012
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Arctic sea ice extent for September Monthly September ice extent for 1979 26, 2012 (top image) was 19.44 million The monthly September Antarctic
2012 was 3.61 million square to 2012 shows a decline of 13.0% per square kilometers (7.51 million square extent trend for 1979 to 2012 is
kilometers (1.39 million square decade. miles). The orange line shows the 1979 +0.9% per decade.
miles). The magenta line shows the to 2000 median extent for that day of ref. NSIDC
1979 to 2000 median extent for ref. NSIDC the year.
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JLEFOKEHISR>TASH RRELAREICEMLTLNS

Dr. Leonid YurganoviZk % (AMEG®D A2 73—)
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Anthropogenic and natural warming inferred from

Sources of multi-decadal Variability in Arctlc Sea Ice extent

changes in Earth’s energy balance, Nature Geoscience (2011) J.J. Day et al, Environ. Res. Lett.7 0304011 (2012)
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Jonathan Day, University of Reading
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KELZEODzyvrRROKEET(201243H218)
:IttiEo),mBEmlimE/ \9—/§§1té1¢90&>6

<3 : : ; "
2N 10 10 1IN 200 230 20  mph The polar jet stream drives weather circulation around the northern

hemisphere. As Arctic warming weakens it, 'blocking' weather patterns that

Credit: weather underground hover over regions become more common, amplifying the effect of extreme
CLIMATE CENTRAL, by Andrew Freedman weather. Image courtesy of NASA.
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The Food Crisis and Political Instability in North Africa and the Middle East,
Marco Lagi et al (New England Complex Systems Institute)
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