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Purpose

(a take-home)

“Always Ask Questions”
ak.a.
“Always Question the Data!”

What is being claimed?

Anthropogenic CO2
is
causing global warming

What is being claimed?

There is Proof:
Data

Models

New data — October 2009
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What happened prior to this?

Reconstruction via proxies

Reconstructed — IPCC AR4

800 1000 1200 1

1600 1800

Tomperature anomaly ('C wrt 1961-1990)

(c) Overlap of
800

1000 1200 1400 1600 1800
Year




Law Dome and Mauna Loa

CO2 concentration

g 4o

Te :gg ) + Mauna L
S g FYYYY YT VRV g g . Dome

8 ™ 250

8 20

800 1200 1600 2000
Year

Comparison

§
E 3 b

800 1200 1600 2000
Year

What goes into a climate
prediction model?

A progression

Arrhenius 1896 (CO, affecting
temperature)

Richardson 1922 (step-wise weather
prediction)

Charney 1950 (bigger computer solved
Richardson’s problem)

Phillips N. (First Global Climatic Model; but
exploded)

Lorenz 1961, 1963 (stability concerns,
improved equations)

Svante Arrhenius
Swede 1859 - 1972

Simplified (manual)
analysis

For doubling CO,
5to 6 Cincrease

(cloud cover and water
vapor mass constant)

Syukoro Manabe 1931 —

1965 — three dimensional model
average ground and cloud behavior
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Started to estimate
impact of CO,

Doubling led to 2C

James Hansen NASA
modeling weather in other planets

Sciences
Doubling CO,
Hansen GCM: 4 C

' 1977 Natl. Academy of
'y

1979 National Academy of
Sciences
Charney:

If Manabe 2C and Hansen 4C
Then 1.5t045C




Jury states: CO, is culpable!

IPCC AR 4 Under Different Scenarios
Many models and many By 2100 temperatures
improvements: 18t04 C
higher than past century
USHCN - Station Site Quality by Rating
39.1N, 121.6W
Are Error  Rating
surface stations SN2
credible? mene
>1°C ECRN=3
39.8N, 122.2W
22°C ECRN=4
>5°C ECRN=5

CRN=3
prin

948 of 1221 stations rated as of 5/31/09
78% of the total LS

Is the U.S. Surface Temperature
Record Reliable?
Anthony Watts

wvaw. surfacestations.org

* “How do we know
global warming is
a problem if we

temperature
record?”

can't trust the U.S.

Is the sample
of stations
used to get global values
consistent?

(McKitrick)




Are
“heat island” effects
properly considered?

Temperature trends: Major Cities and Rural
Peterson data modified by Mcintyre 2007

INTERNATIONAL JOURNAL OF CLIMATOLOGY
Int. J. Climatol . 22: 421434 (2002)

PROBLEMS IN EVALUATING REGIONAL
AND LOCAL TRENDS IN
TEMPERATURE: AN EXAMPLE FROM
EASTERN COLORADO, USA

R. A. PIELKE Sr. etal.

Does a Global Temperature Exist?
Christopher Essex
Department of Applied Mathematics, University of Western Ontario
Ross McKitrick
Department of Economics, University of Guelph
Bjarne Andresen
Niels Bohr Institute, University of Copenhagen

J. Non-Equilibrium Thermodynamics

(in press, June 2006)

Challenges with Proxies

« “Calibrating” temperature
« “Calibrating” timescales

— Implies comparing with “actual data” and
forcing a fit in regions of overlap, and then
extrapolating

Mann et al. “Hockey stick”
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Essex: with different matching function

Medieval Warm Period May Have Been
Warmer Than Today

C. Loehle ;
CO2 Science Magazine, January 30, 2008




Jaworowski: statement to the
US Senate Committee on Commerce, Science, and
Transportation
March 2004

Climate Change:
Incorrect information on pre-industrial
CcOo2

CO2 actual measurements

Beck 2007,2008
Northern Hemisphere 43 stations 1812-2004
Over 90,000 direct chemical measurements

From Beck savorowsii, 2007

lce Core

Are the results of the
computer models credible?

Key question # 2

For GCMs

« Continuous maintenance - “tuning”
« “Postdiction” rather than “prediction
* IPCC uses terms such as:

— “level of scientific uncertainty”

— “uncertainty guidance”

—“confidence levels”
* Unable to predict the past
* No credible validation

Enrico Fermi

“I remember my friend Johnny von
Neumann used to say, with four
parameters | can fit an elephant, and with
five | can make him wiggle his trunk.”

A quote of Prof. Freeman Dyson (Financial Post, Published:
Thursday, April 05, 2007)

Still more questions...

« Effects of oceans

Hendrik Tennekes, retired Director of Research, Royal
Netherlands Meteorological Institute,

“Climate modelers claiming predictive skill
decades into the future operate in a fantasy
world, where they have to fiddle with the
numerous knobs of the parameterizations to
produce results that have some semblance of
veracity. Firm footing? Forget it!”

sl cinate suers rom -tog

To what extent has
anthropogenic CO,’s culpability
been proven?

Key question # 3




However...

Kuo et al., “Coherence established between
carbon dioxide and global temperature”
Nature v 343, 1990

Correlation between
temperature and CO,
changes showed a
phase suggesting a lag
with CO, following
temperature changes!

Furthermore from Glacier cores; for
example:
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Other Causes?

Short Time Scales

Question # 4

Number of Sunbursts

~20to 22 years

« Researchers recognized that the
catch of fish varied with a period of
20 to 30 years

* Manuta et al., 1997 “A Pacific
interdecadal climate oscillation with impacts
on salmon production " Bulletin of the

American Meteorological Society -

note that the ocean surface
temperature varies with a

20 to 30 year period

* W. Alexander c1995 (198 cases, southermn
Africa) sudden reversals from drought
sequence to flood sequences was clear
and unambiguous.

The 21-year periodicity and its concurrence
with the double sunspot cycle were
present

Sunspot cycle length and Land
Temperature

FOS Climate Change Science, 2008

Solar Cycle




Brighter sun =>
enhanced heat flux and solar wind =>
muted cosmic ray flux =>
less low-level clouds =>

warmer climate
Svensmark, H., & Friis-Christensen, E., 1997.
Variation of cosmic ray flux and global cloud coverage —
amissing link in solar-climate relationships.
Journal of Atmospheric and Solar-Terrestrial Physics, v. 59, p. 1225-32

Shaviv. Nir J., 2005. Cosmic rays and climate. PhysicaPlus, n0.5

The persistent role of the Sun in climate forcing

Impacts of Solar Variations

Appear to be important
and so far are not
properly accounted for
in the models

Other Causes?

Long Time Scales

Question # 5

Vostok 450k years

ime]

Milutin Milankovitch

In 1914 claimed he could
predict past and future ice
ages.

Together with the periods for
precession (22,000 years);
eccentricity (100,000 years)
and tilt (41,000 years),
by 1941 he was able to
determine a complete thermal
history of the earth.

“Periodicity" also noted in other From R.A.Muller _and GJ. MacDonaId “Ice Ages
proxies and Astronomical Causes” Springer, 2000
500,000 year span

From isotopic measurements on ocean cores

—_—

22K
=

Astronomical Effects

Suggest we are now in an
Interglacial event




Jury must rule:

judgment suspended; insufficient evidence! Where are we:

* WEAK EVIDENCE FOR AGW

* JURY NOT OUT!

* BEING PRINTED DOESN'T MAKE IT
CORRECT!

* ACT LIKE ENGINEERS, QUESTION THE
DATA!




