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Abstract

The culpability of Anthropogenic CO2 as a “greenhouse gas” is addressed. The basis for asgjaiiidgy, in great
part the foundation for a recent assessment report from the International Panel of Climatei€fiesigeesented.
The major components leading to the claim of global warming on the part of CO2 are twineOrated increases in
concentration of CO2 accompanied by global temperature increases, atitetpr@dictions of sophisticated global
climate models. The counter perspective first notes the lack of accuracy of the temperaturemaetssamd then
raisesdoubton the valiation of the computer modelSther phenomena affecting global temperatures and the
corfusion between cause and effect lead tactirelusion that the jury is not odtand costly measures attempting to
restrict the use of fossil fuels for electrical egyeproduction do not have a firm basis.

A logical conclusion:

Arrhenius (896 and Callendarl©38 might have been amongst the first to suggest that increases of CO2 in the
atmosphere could be caader global warming. Ultraviolet radiation from the swould not be measurably blocked

by CO2while the infrared radiation from the warmed eatihfacewould in part be absorbed by the gas, and emitted at
a different spectral distribution back to earth. It is worthy to note, that unlike coamadwgiesthe phenomena is not
similar to a greenhouse with heat “trappég’an impervious glasairface. It is a simple case of absorption and
emission of radiant energy.

Measurements of concentration of CO2 were formally startedebiing in 1958. (Keeling C.D. dT.P. Whorf,

2005). First with a tower at Mauna Loa, Hawaii, and latéh variousstations around the world. Data published from
all of these measurements showed the same average trends, with a notable increase as theeiraustnal
progressedrigurel (Tans.P, 2003shows themost recentlata for Mauna Loa.
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Figure 1, CO2 Concentrations Mauna Loa

A major effort to document surface temperatwaegarious locations and inferring from them an average difference (or
anomalies) between those we$ and their corresponding values at a reference date was formalizd®50’'sa These

are noted in Figure ZGISS, 2008)ncluded in the figure are anomalies estimated from sample measurements and
older records preceding the availability bétmoreextensive surface data.
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Figure 2: @SS Global LandOcean Temperature Anomaly (degrees C)



Figure 3 compares the temperature and CO2 concengrdadafor the years 1958 through 2008 shows a clear
tracking between them, and validathe Callendr and Arrhenius expectations.
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Figure 3: Comparison of CO2 and Temperature Trends

A specialcommittee was convened by the (US) National Academy of Sciences and chaired by Cliesi@pits

purpose was to provide an estimafehe potential warming effect of CO2 digethe expected increase in
anthropogenic CO2 in great part attributed to the increased use of fossil fuels. The input obaolighate modelers
was available. One, HansgifHansen et al. 1983predictech 4 Cincrease in temperature due to the doubling of CO2
concentration, while the other, Man&bgVianabe and Wetherald 1975, Manabe and Stouffer 1p&8jicted & C
increase. The committee reported a potential increase between 1.5 and 4.5 C ddeutolitige of CO2 concentration.
Models have since been improved, and numerous predictions are a@#R&iileAR 4, 2007yith most of them

showing similar increases in temperature, confirming the warming effect of anthropogenic CO2.

The comparable trels of temperature and CO2 concentrations have alsiogeh for times prior to the station
measurements referred to above. T@2 concentrationgere obtainedrom measurements in ice cor@sgure 4)
Temperature anomalies were determibgdarious reearchergFigure 5)from proxies from tree ringsneasuref
various isotopes in ice cores and similar soufitssC AR 4, 2007).
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Figure 4: CO2 Concentration in ppm vs. Year
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Figure 5: Reconstated TemperaturesIPCC AR4
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Figures 4 and 5gain exhibit tracking between CO2 and temperatisrdid Figure 3These trends, supported by the
computer modejshave become the major and logical foundatioragmigningculpabilityto anthropogenic COfr
recent global warming

Questions and Concerns

If there is one unique characteristic of engineers it should be their love of problem solvingaatedny the
questioning of dataA number of questions are now addressed. The two pivotal ones are dity whltihe computer
models and of the temperature data.



Validity of the Computer Models
The numerical simulation models are based on representative equations calling for considerabienempir
Atmospheric flows are turbulent flows, whose equationsri#ag conservation of mass, momentum and energy
consist of a unclosed set. This means that there are terms in these equations (primarily the transporateras)ah
well defined. Similar equations in noarbulent flows are limited to transporties such as the viscosity, heat transfer
coefficient, etc. which are measurable quantities and properties of the fluid itself. With thequatiens become
closed. The unfortunate thing is that the corresponding transport terms in turbulent flootspaoperties of the fluid,
but functions of the flow. They are complex, and require measurements and iterative fits totdbrestrudnd once
they are constructed they only serve to simulate flows like the one from which they were constrsategleterms:
turbulent flow equations are not predictive. They are “postdictive”. We need to have the sefadienne can
construct it. Hence the uncertainty in the predictions has to be substantial, and validation is essentiad shnpléh
fact is that these models have not been validated through a sufficiently long time to make them depetrimbéntas

As a sideline, the fundamental equations of turbulence require a function relatisgdond order tensors. Generally,
that “function” is simpfied by being dependent on two parameters which are adjusted to yield agreement with the
results. Solomon, 2007, quotespartFreeman Dysowhile considering the use of empirical parameters in a set of
equations: "... Johnny von Neumann [thecceator ofgame theory] used to say, with four parameters | can fit an
elephant, and with five | can make him wiggle his trunk.' ...”

Together with the above complicatierwhich is inherent to the nature of atmospheric fleslisnate prediction
models also neeidclusion of the effect ofiumerous components suchageans, clouds, sun, forests, power plants,
crops, transportation, etc. all of which can be approximated but only to some extent and saiwaidif@mation,
variation of the sun intensity) are neten included. See for instant@ahsen 2005Tennekes 200Pielke 2008 Green
and Armstrong 2008lorahasy 2009and Miskolczi 200amongst manfor further exhibit of the limitations of these
models Mikoslczi 2007 considered a semiinite atmosphere (ifieu of a bounded atmosphere) obtaining quite
different resultsLahsen 2005, presents a fresh perspective on “seductive simulatiohallenge for all us in the
business of generating numerical simulations

Validity of the Surface Temperature Data
Anthony Watts \www.surfacestations.ofdpnas become the key investigator of the accuracy of the surface statioas
continental USIt must be realized that many of these have been relodatewd) their liféime, some have had
structures, parkintpts, equipment or other objects added in their proximity compromising any estimates of trends. As
a matter of interest, stations have been found to be near the exhaust of air condititeeisg surfacesgircraft
exhaust, and even with a light bulb next to the thermometers. The stations surveyed have ltkanagralitey to
their expected uncertaintiebo date 854 of the 1221 stations in the USHCN network have been visited andadlmost
of themwereavailable for rating. Of those rated, more than 2/8éhancertainties above 2 C; and otli/% have
uncertainties under 1.This is not acceptable.

McKitrick 2004?made an interesting comparison betweergtbleal mean yeasurfacetemperature anomalies aneth
number of stations used in the sam(®tefer to McKitrick and Michaels 2007}igure6 shows a fascinating increase
in temperature as the number of stations available decre@se@inly, changing the sample could well be affecting
the corresponding ean global anomalieadding serious questions on the validity of the.data
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Goldstein2002, might have beeamongsthe first comparing temperature trends for selectedatain rural and

urban areadn general theural datashowed no evidence of warming, while tirtbandid. Mcintyre 2007 compared

more recent datéor clearly ruraland major cities. Figure 7 shows the data. “Major” cities were those with identified
stadums or similar type of structurAny anthropogenic global warming should be seen rather evenly throughout rural
stations as welbut the data do not demonstrate that. Interestingly Chaistly 2006compared the rate of temperature



increase in variousotinties in California. They found that the rates increased cldiseoly with population number,
also suggesting warming effects by other than anthropogenic CO2.
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Figure 7: Rural and “Major” Cities Temperature

Temperatures have also been recordetié atmosphere. The most reliable set is reported by Candtgolleagues at

the University of Alabamaln the presence of warming due to CO2, there should also be an increase in temperature in
the lower atmosphere. Figsr@ does not exhibit that, dihg further question as to the reliability of tijilebal warming
inference of some of theurface temperature data.
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Figure 8b: UAH Lower Troposphere with Recent Cooling Trend as per Monckton 2008

It must be added that there is currently sufficient data demonstrating that indeed we are ramlirig anode- of
course unpredicted by CO2 global warming effect models. See for instance Figure 9, from Carter 2008

UAH MSU and Hadley Monthy Temperatures
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ParentheticalyEssex et al. 2007 asnongst those that very justifiably question the concept of using a single measure
such as temperature goantifywarming. But even without addressing that there already are consédenabrtainties
on the global temperatures reported.

Temperature and CO2 relationships
The trends shown in figui® based on various proxies, exhibit what has been called the “hockeyastitkiave been
used to validate the relationship between CO2tammberature. There has been extreme controverii the “hockey
stick'. It led to a congressional committee chaired by Wegman et al. 2006 reporting major concern witgriheoht
the work leading to the “hockey stickEssex and McKitrick 2002 haalready clearly demonstrated the fallacy of
usingcorrelating functiondased on a limited set of data with simultaneous temperature andvploggas a means to
extrapolate.

Figure 5 furthermore includésmperatur@roxiesbased on the dimensionstoée rings Tree ring proxies introduce
great uncertaintgs tree growth is not solely dependentemperature Loehle and McCulloch 2008sel various
proxies from eighteen 208@arlong proxy temperature series from all around the world but exclueleding data.
Their results are shown in figut®, and showno correlation with the gradual increase in CO2 concentration during
recent yeargThe bottom and lower curves represent the data uncertainty.)

Figurel0: Reconstucted Data From 1&:ts of Proxy Data Excluding Tree Rings

One thing that is obvious is that if increases in CO2 are to cause increases in temperatuezetbleoutd bat least
somedata demonstrating a corresponding timewé changes in CO2 preding changes in temperatuBaich data
appears to be missing. Instead themequite a fewexamplef the opposite Kuo et al.1990reported statistical
correlations between temperature and CO2 concentration. Surprisingly they found a lag betweéth tieenperature
preceding COZFigure 1 showsproxies in ice corefor CO2 concentration and temperat(irethe absence of a
fictitious time shift to align the data) clearly demonstrates that changes in temperature oct¢archaages in CQ2
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Figure 11: Lag between CO2 and Temperature (Khilyuk & Chilingar 2003)
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Segalstad 1996, raised serious questions on the integrity of the CO2 concentration data suchiagighms 1 and
4. Heincluded references to measurements showing differing treddshres, and also inferring that some of
“outliers” (i.e. data not agreeing with trends or expectations) might have been ignored.



Without a doubt amongst those taking on a more comprehensive review of actual (unreconSi@Rtizdy, is Beck
2007.He considered data from 43 different stations taken between 1812 and 2004 (over 90,000 direct chemical
measurements)The collected datd{gure 12, fromJaworoski 200yshows the fyear averages for the direct chemical
measurementdhe lower lighter curvés from ice cores and the data points on the far right are for Mauna Loa.

Figure 12: CO2 Concentrationygar averages

The actual measured data raise great doubt on the credibility of figure 4; and in turn omeéheéntade on the
culpability of anthropogenic COBeck’s data from 1900 to 1998isoshows alag between CO2 concentration
changes and temperature with the temperature leading. The revealing part of his plot is noted k8Fig

Figure 13: From Beckothibiting Temperature Leading CO2

These and other datansistently show CO2 increases following temperature increesesate this author has not
seen any wadjusted data demonstrating the revefbgs seriously questions the culpability of CO2 as an
anthropogenic global warming element

Other potential causes
If anthropogenic increases in CO2 have not been causing global warming, what then could begroterfj® Two
arenow proposed, one is shamdthe other long timecale Both of these arsufficient toraisedoubt on the premise
thatanthropogeni€0O2 is the culpable partgs their effect is noted to be substantial.

Shorttime scale Effects
Sunbursts have been recorded for more than three cer8iB€s2009 There appears to be a pédiiity of 20 to 25
years, and with that an accompanying change in solar intefsgyaumber of sunbursts shows a cycle of 10 to 12
years. There is a change in magnetic polarity as the count reaches zero, hence the actua edbtidtde that
amouwnt. Soon2005is amongst those showing a correlation between solar intensity and solar burst frequency on
climate. Figure 4 (Gregory 2009rompares temperature anomalies with solar inteogdle length (half of the
periodicity due to a shift of magnetpolarity) and withCO2 concentratiarRather convincing on the relevandesolar
activity on temperature; and the likely minor effect of C(bertson et al. 2007 also make comparison with world
hydrocarbon use, again showing lack of correlation.)



Figure 14:Comparison ofSolar Cycle Length Temperature and CO2 Concentration

The 5 year periodicity is also found on the catch of fish in the arctic refRamneau 20020n the floods in African
riversand lake Victoria lesls (Alexander et al. 20Q7ocean surface temperature and production of sa{Manuta et
al. 1997 and even in the media reaction to presumed ice ages and global warmingretfessdn and Gainor 20P6

The relationship of climate (and temperature) @arsactivity is obvious. What is not clear is the mechanism that
causes that. To date the models used to suggest CO2’s culpability do not properly account flamadiaeh or solar
activity.

Svensmark, H. and N. Calder , 2Q@¥dvided a very realisti(but controversial to somekplanation for the

relationship between solar intensity variations and clinfdte.link is the impact of the varying solar wind on the
incoming cosmic radiationoming from outside the solar system. As solar intensity isesgdhe intensity of the
incoming galactic cosmic rays decreases. The charged particles act as seeding agents for ¢iellolwedk which

in turn lead to warmingrends Svensmark and his colleagues have simulated some of these exchanges imjaborato
experiments. (See also Shaviv 308haviv 2005Svensmark and Fris€hristensen 1997Figure 15 from Svensmark
and FriisChristensen 200&@xhibit the relationship between temperatures in the troposphere and cosmic rays. The
lower plot eliminated effes from El Nino and other trends. They also present comparison of cosmic radiation and
ocean temperatureBhese exhibit even stronger correlation.

Figure 15: Temperatures in the Troposphere and Cosmic Ray Changes

Comparisa of proxies ofcosmic ray intensitieand temperature for periods long before our recent industrial revolution
give further credibility to the mechanism proposed.

Perry 2007 proposes the following links: the solar irradiance (TSI) modulates thecgatantic rays (GCR); the

GCRs ionize the atmosphere and increase cloud formation and its resulting albedo; when thevTisits dycle the

flux of GCR ishigh, cloudiness increases, and cooler ocean temperature anomalies result which then affdetratmos
flow patterns and ultimately precipitation inland with some notable time lags. Perry uses a géornmatgneand
compares it with the Mississippi river flow suggesting an approxiB#year lag. Heproposeghat the ocean

conveyor belts are thermgers of the solar signaéind hence the lag should be different in other locations of the world,
which in turn he demonstrates.

Figure 16 showparts of the latest sun cycle. The very low number now encountered suggests the potential of
considerable cdimg. This has been predicted for a few years] nowtaking on a more acceptable position.



Figure 16: Recent Solar Cycle Sunspot Number

Archibald 2008oresents an excellent overview on the dependence of climate and temperature on solar acellity, as w
as notable predictions for extensive cooling in the future yelasever, by the same logic that the increasing
temperatures of a few years back gave incorrect “validatmglobalwarming effect®ne must recognize that the

same limitations applytconclusions about the present cooling trends. Unfortunately we as humans live short lives
when compared to tHarger astronomical scaleand they might also have a dramatic effect on climate.

Large time scale effects
Copernicugmid 1500s), Kepler (erly 1600s), Newton (1687), d’Alembert (1754), Le Verrier (late 1800's), and
Pilgrim (early 1920’s) collectively determined thhe earth has specific periodicities in its trajectory around the sun:
100K years in its eccentricity, 41K in the tilt of s of rotation, and 22K years for the precession of the axis.
.Milankovitch as early as 1914 claimed he could predict ice ages through these periodicitieasThet with
incredible controversy, but his work was finally published in 1941, givingaiseorecriticism andgraduallyas time
went on acquiringnore credibity. For more detail see the descriptive text by Imbrie and Imbrie 1986.

These periodicities are clearly seen in the temperature proxies taken from cores in the Indiafigeedh The plot
consists of proxies of temperature for various depths, or yearsTheelk 00thousand periodicity is self evident

Figure 17: 500,000 year span isotopic measurements Indian Ocean Core
Muller and McDonald did a sgtral analysis for the now classic Vostok ice core, as noted in Figure 18. The

100thousand anal41thousand periodicitie§-igure 19)area clear demonstration of climate changes due to something
quite different than anthropogenic CO2 global warming.

Figure 18: Vostok ice core temperature proxieBigure 19: Spectral Analysef Vostok proxies



Closure

There still is no convincing closur@uestions remain on phenomena whtould affect our climatédmongst these
are the decreasing magnetic field of the eantkan storage and transport procegbeschanges in the magnetic
polarity of our sun andur earth heat transfer from the core of our eagthd major astronomicalynamics(including
the motion of our own solar system into and out of different locations within its own milky way)gala

What is clear is that

the predictive computer models have not passed the test of validation

there are inherent uncertainties inface temperature data

the IPCC reconstructed temperatures have limited credibility

there is limited credence of the CO2 concentrations derived from ice core measurements
measured phase lags exhibit changes in temperature leading CO2 concentration changes
most temperatures follow solar intensity more faithfully than CO2

X X X X X X

It is logical to expect that natural phenomena most prolmlggwvhelm any potential impact from the relatively small
emissions of anthropogenic and {gaving CO2.
X  The concentration d€O2 is for all practical insignificant380ppm is 0.038 % It isas significant as
advancing 2 ftwhile attempting to go one mile
X  Most of the emissions of CO2 are through natural effects; les8 th¥#nis anthropogenic
x  Water vapor is responsiblerfolose to 95% othe greenhouse effect; oceans, volcanoes, plants, animals for
approximately 4.7%
x  The effect of adding CO2 to the atmosphere has a diminishing impact, as noted in Figure 20bgported
Archibald 2008:

Figure 20 Diminishing Impact of Increasing CO2 Concentrations

When judging the culpability of anthropogenic CO2 as a global warming agent we find a hungtheayiloe jury is
not yet outHow would the reader vote were he/she to now be sitting in the jlax®’
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Postcript

While the author has done research in turbulent flows, he has never received any funds to adssessahglobal
warming. The above comments are result careful asking of questions and contesting conclusibiseRractly a
message conveyed to engineering students: “always question the data”. It is also proper tothetatitiadr believes
in creation by a creator God, and fully embraces the Genesis model. In time insight will bergaitteslapparent
discord with the 100 thousands of years implied by some of the core data.
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