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Abstract

The culpability of Anthropogenic CO2 as a “greenhouse gas” is addressed. The basis for assigning culpability, in great
part the foundation for a recent assessment report from the International Panel of Climate Change, is first presented.
The major components leading to the claim of global warming on the part of CO2 are two. One, the noted increases in
concentration of CO2 accompanied by global temperature increases, and two, the predictions of sophisticated global
climate models. The counter perspective first notes the lack of accuracy of the temperature measurements, and then
raises doubt on the validation of the computer models. Other phenomena affecting global temperatures and the
confusion between cause and effect lead to the conclusion that the jury is not out — and costly measures attempting to
restrict the use of fossil fuels for electrical energy production do not have a firm basis.

A logical conclusion:

Arrhenius (1896) and Callendar (1938) might have been amongst the first to suggest that increases of CO2 in the
atmosphere could be causes for global warming. Ultraviolet radiation from the sun would not be measurably blocked
by CO2 while the infrared radiation from the warmed earth surface would in part be absorbed by the gas, and emitted at
a different spectral distribution back to earth. It is worthy to note, that unlike common analogies, the phenomena is not
similar to a greenhouse with heat “trapped” by an impervious glass surface. It is a simple case of absorption and
emission of radiant energy.

Measurements of concentration of CO2 were formally started by Keeling in 1958. (Keeling C.D. and T.P. Whorf,
2005). First with a tower at Mauna Loa, Hawaii, and later with various stations around the world. Data published from
all of these measurements showed the same average trends, with a notable increase as the industrial revolution
progressed. Figure 1 (Tans.P, 2003) shows the most recent data for Mauna Loa.
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Figure 1, CO2 Concentrations Mauna Loa

A major effort to document surface temperatures at various locations and inferring from them an average difference (or
anomalies) between those values and their corresponding values at a reference date was formalized circa 1950°s. These
are noted in Figure 2 (GISS, 2008) Included in the figure are anomalies estimated from sample measurements and
older records preceding the availability of the more extensive surface data.
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Figure 2: GISS Global Land-Ocean Temperature Anomaly (degrees C)



Figure 3 compares the temperature and CO2 concentrations data for the years 1958 through 2008. It shows a clear
tracking between them, and validates the Callendar and Arrhenius expectations.
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Figure 3: Comparison of CO2 and Temperature Trends

A special committee was convened by the (US) National Academy of Sciences and chaired by Charney (1979). Its
purpose was to provide an estimate of the potential warming effect of CO2 due to the expected increase in
anthropogenic CO2 in great part attributed to the increased use of fossil fuels. The input of two global climate modelers
was available. One, Hansen’s (Hansen et al. 1983), predicted a 4 C increase in temperature due to the doubling of CO2
concentration, while the other, Manabe’s (Manabe and Wetherald 1975, Manabe and Stouffer 1980), predicted a 2 C
increase. The committee reported a potential increase between 1.5 and 4.5 C due to the doubling of CO2 concentration.
Models have since been improved, and numerous predictions are available (IPCC AR 4, 2007) with most of them
showing similar increases in temperature, confirming the warming effect of anthropogenic CO2.

The comparable trends of temperature and CO2 concentrations have also been noted for times prior to the station
measurements referred to above. The CO2 concentrations were obtained from measurements in ice cores (Figure 4).
Temperature anomalies were determined by various researchers (Figure 5) from proxies from tree rings, measure of
various isotopes in ice cores and similar sources (IPCC AR 4, 2007) .
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Figure 4: CO2 Concentration in ppm vs. Year
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Figure 5: Reconstructed Temperatures — IPCC AR4
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Figures 4 and 5 again exhibit tracking between CO2 and temperature as did Figure 3. These trends, supported by the
computer models, have become the major and logical foundation for assigning culpability to anthropogenic CO2 for
recent global warming

Questions and Concerns

If there is one unique characteristic of engineers it should be their love of problem solving accompanied by the
questioning of data. A number of questions are now addressed. The two pivotal ones are the validity of the computer
models and of the temperature data.



Validity of the Computer Models
The numerical simulation models are based on representative equations calling for considerable empiricism.
Atmospheric flows are turbulent flows, whose equations describing conservation of mass, momentum and energy
consist of an unclosed set. This means that there are terms in these equations (primarily the transport terms) that are not
well defined. Similar equations in non-turbulent flows are limited to transport terms such as the viscosity, heat transfer
coefficient, etc. which are measurable quantities and properties of the fluid itself. With them, the equations become
closed. The unfortunate thing is that the corresponding transport terms in turbulent flows are not properties of the fluid,
but functions of the flow. They are complex, and require measurements and iterative fits to construct them. And once
they are constructed they only serve to simulate flows like the one from which they were constructed. In simple terms:
turbulent flow equations are not predictive. They are “postdictive”. We need to have the solution before we can
construct it. Hence the uncertainty in the predictions has to be substantial, and validation is essential. And the simple
fact is that these models have not been validated through a sufficiently long time to make them dependable instruments.

As a sideline, the fundamental equations of turbulence require a function relating two second order tensors. Generally,
that “function” is simplified by being dependent on two parameters which are adjusted to yield agreement with the
results. Solomon, 2007, quotes in part Freeman Dyson while considering the use of empirical parameters in a set of
equations: "... Johnny von Neumann [the co-creator of game theory] used to say, with four parameters I can fit an
elephant, and with five I can make him wiggle his trunk." ...”

Together with the above complication — which is inherent to the nature of atmospheric flows -climate prediction
models also need inclusion of the effect of numerous components such as oceans, clouds, sun, forests, power plants,
crops, transportation, etc. all of which can be approximated but only to some extent and some (like cloud formation,
variation of the sun intensity) are not even included. See for instance Lahsen 2005; Tennekes 2009; Pielke 2008; Green
and Armstrong 2008; Morahasy 2009; and Miskolczi 2007 amongst many for further exhibit of the limitations of these
models. Mikoslczi 2007 considered a semi-infinite atmosphere (in lieu of a bounded atmosphere) obtaining quite
different results. Lahsen 2005, presents a fresh perspective on “seductive simulations” a challenge for all us in the
business of generating numerical simulations.

Validity of the Surface Temperature Data
Anthony Watts (www.surfacestations.org) has become the key investigator of the accuracy of the surface stations in the
continental US. It must be realized that many of these have been relocated during their lifetime, some have had
structures, parking lots, 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 conditioners, reflecting surfaces, aircraft
exhaust, and even with a light bulb next to the thermometers. The stations surveyed have been graded according to
their expected uncertainties. To date 854 of the 1221 stations in the USHCN network have been visited and almost all
of them were available for rating. Of those rated, more than 2/3 have uncertainties above 2 C; and only 11 % have
uncertainties under 1 C. This is not acceptable.

McKitrick 2004? made an interesting comparison between the global mean year surface temperature anomalies and the
number of stations used in the sample.(Refer to McKitrick and Michaels 2007). Figure 6 shows a fascinating increase
in temperature as the number of stations available decreased. Certainly, changing the sample could well be affecting
the corresponding mean global anomalies, adding serious questions on the validity of the data.
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Goldstein 2002, might have been amongst the first comparing temperature trends for selected stations in rural and
urban areas. In general the rural data showed no evidence of warming, while the urban did. Mcintyre 2007 compared
more recent data for clearly rural and major cities. Figure 7 shows the data. “Major” cities were those with identified
stadiums or similar type of structure. Any anthropogenic global warming should be seen rather evenly throughout rural
stations as well but the data do not demonstrate that. Interestingly Christy et al. 2006 compared the rate of temperature



increase in various counties in California. They found that the rates increased close to linearly 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 recorded in the atmosphere. The most reliable set is reported by Christy and colleagues at
the University of Alabama. In the presence of warming due to CO2, there should also be an increase in temperature in
the lower atmosphere. Figures 8 does not exhibit that, adding further question as to the reliability of the global warming
inference of some of the surface 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 now in a cooling mode — of
course unpredicted by CO2 global warming effect models. See for instance Figure 9, from Carter 2008
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Figure 9: Comparison of Lower Troposphere and Surface Temperatures



Parentheticaly, Essex et al. 2007 are amongst those that very justifiably question the concept of using a single measure
such as temperature to quantify warming. But even without addressing that there already are considerable uncertainties
on the global temperatures reported.

Temperature and CO?2 relationships
The trends shown in figure 5, based on various proxies, exhibit what has been called the “hockey stick” and have been
used to validate the relationship between CO2 and temperature. There has been extreme controversy with the “hockey
stick”. It led to a congressional committee chaired by Wegman et al. 2006 reporting major concern with the integrity of
the work leading to the “hockey stick”. Essex and McKitrick 2002 had already clearly demonstrated the fallacy of
using correlating functions based on a limited set of data with simultaneous temperature and proxy values as a means to
extrapolate.

Figure 5 furthermore includes temperature proxies based on the dimensions of tree rings. Tree ring proxies introduce
great uncertainty as tree growth is not solely dependent on temperature. Loehle and McCulloch 2008 used various
proxies from eighteen 2000-year-long proxy temperature series from all around the world but excluded tree ring data.
Their results are shown in figure 10, and show no correlation with the gradual increase in CO2 concentration during
recent years. (The bottom and lower curves represent the data uncertainty.)
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Figure 10: Reconstructed Data From 18 sets of Proxy Data Excluding Tree Rings

One thing that is obvious is that if increases in CO2 are to cause increases in temperature, then there should be at least
some data demonstrating a corresponding time lag with changes in CO2 preceding changes in temperature. Such data
appears to be missing. Instead there are quite a few examples of the opposite. Kuo et al. 1990 reported statistical
correlations between temperature and CO2 concentration. Surprisingly they found a lag between them with temperature
preceding CO2. Figure 11 shows proxies in ice cores for CO2 concentration and temperature (in the absence of a
fictitious time shift to align the data) clearly demonstrates that changes in temperature occur prior to changes in CO2.
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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 such as shown in figures 1 and
4. He included references to measurements showing differing trends and values, 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 (unreconstructed) CO2 data, is Beck
2007. He considered data from 43 different stations taken between 1812 and 2004 (over 90,000 direct chemical
measurements). The collected data (Figure 12, from Jaworoski 2007) shows the 5-year averages for the direct chemical
measurements. The lower lighter curve is from ice cores and the data points on the far right are for Mauna Loa.
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Figure 12: CO2 Concentration 5-year averages

The actual measured data raise great doubt on the credibility of figure 4; and in turn on the inference made on the
culpability of anthropogenic CO2. Beck’s data from 1900 to 1990, also shows a lag between CO2 concentration
changes and temperature with the temperature leading. The revealing part of his plot is noted in Figure 13.
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Figure 13: From Beck Exhibiting Temperature Leading CO2

These and other data consistently show CO2 increases following temperature increases. To-date this author has not
seen any un-adjusted data demonstrating the reverse. This 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 be potential driver(s)? Two
are now proposed, one is short and the other long time scale. Both of these are sufficient to raise doubt on the premise
that anthropogenic CO?2 is the culpable party. as their effect is noted to be substantial.

Short-time scale Effects
Sunbursts have been recorded for more than three centuries SIDC 2009. There appears to be a periodicity of 20 to 25
years, and with that an accompanying change in solar intensity. The number of sunbursts shows a cycle of 10 to 12
years. There is a change in magnetic polarity as the count reaches zero, hence the actual periodicity is of twice that
amount. Soon 2005 is amongst those showing a correlation between solar intensity and solar burst frequency on
climate. Figure 14 (Gregory 2009) compares temperature anomalies with solar intensity cycle length (half of the
periodicity due to a shift of magnetic polarity) and with CO2 concentration. Rather convincing on the relevance of solar
activity on temperature; and the likely minor effect of CO2. (Robertson et al. 2007 also make comparison with world
hydrocarbon use, again showing lack of correlation.)
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Figure 14: Comparison of Solar Cycle Length Temperature and CO2 Concentration

The 25 year periodicity is also found on the catch of fish in the arctic regions (Papineau 2002); on the floods in African
rivers and lake Victoria levels (Alexander et al. 2007), ocean surface temperature and production of salmon (Manuta et
al. 1997) and even in the media reaction to presumed ice ages and global warming eras. (Anderson and Gainor 2006)

The relationship of climate (and temperature) on solar activity 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 for cloud formation or solar
activity.

Svensmark, H. and N. Calder , 2007 provided a very realistic (but controversial to some) explanation for the
relationship between solar intensity variations and climate. The link is the impact of the varying solar wind on the
incoming cosmic radiation coming from outside the solar system. As solar intensity increases, the intensity of the
incoming galactic cosmic rays decreases. The charged particles act as seeding agents for the lower level clouds, which
in turn lead to warming trends. Svensmark and his colleagues have simulated some of these exchanges in laboratory
experiments. (See also Shaviv 2003, Shaviv 2005, Svensmark and Friis-Christensen 1997). Figure 15 from Svensmark
and Friis-Christensen 2007 exhibit the relationship between temperatures in the troposphere and cosmic rays. The
lower plot eliminated effects from EI Nino and other trends. They also present comparison of cosmic radiation and
ocean temperatures. These exhibit even stronger correlation.
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Figure 15: Temperatures in the Troposphere and Cosmic Ray Changes

Comparison of proxies of cosmic ray intensities and 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 the galactic cosmic rays (GCR); the
GCRs ionize the atmosphere and increase cloud formation and its resulting albedo; when the TSl is low in its cycle the
flux of GCR is high, cloudiness increases, and cooler ocean temperature anomalies result which then affect atmospheric
flow patterns and ultimately precipitation inland with some notable time lags. Perry uses a geomagnetic index and
compares it with the Mississippi river flow suggesting an approximate 34-year lag. He proposes that the ocean
conveyor belts are the carriers of the solar signal, and hence the lag should be different in other locations of the world,
which in turn he demonstrates.

Figure 16 shows parts of the latest sun cycle. The very low number now encountered suggests the potential of
considerable cooling. This has been predicted for a few years, and now taking on a more acceptable position.
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Figure 16: Recent Solar Cycle Sunspot Number

Archibald 2008 presents an excellent overview on the dependence of climate and temperature on solar activity, as well
as notable predictions for extensive cooling in the future years. However, by the same logic that the increasing
temperatures of a few years back gave incorrect “validation” to global warming effects one must recognize that the
same limitations apply to conclusions about the present cooling trends. Unfortunately we as humans live short lives
when compared to the larger astronomical scales. And they might also have a dramatic effect on climate.

Large time scale effects
Copernicus (mid 1500’s), Kepler (early 1600’s), Newton (1687), d’Alembert (1754), Le Verrier (late 1800’s), and
Pilgrim (early 1920’s) collectively determined that-the earth has specific periodicities in its trajectory around the sun:
100K years in its eccentricity, 41K in the tilt of the axis of rotation, and 22K years for the precession of the axis.
.Milankovitch as early as 1914 claimed he could predict ice ages through these periodicities. This was met with
incredible controversy, but his work was finally published in 1941, giving rise to more criticism and gradually as time
went on acquiring more credibility. 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 Indian Ocean, figure 17. The plot
consists of proxies of temperature for various depths, or years back. The 100thousand periodicity is self evident.
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Figure 17: 500,000 year span isotopic measurements Indian Ocean Core

Muller and McDonald did a spectral analysis for the now classic Vostok ice core, as noted in Figure 18. The
100thousand and a 41thousand periodicities (Figure 19) are a clear demonstration of climate changes due to something
quite different than anthropogenic CO2 global warming.
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Closure

There still is no convincing closure. Questions remain on phenomena which could affect our climate. Amongst these
are the decreasing magnetic field of the earth; ocean storage and transport processes; the changes in the magnetic
polarity of our sun and our earth; heat transfer from the core of our earth; and major astronomical dynamics (including
the motion of our own solar system into and out of different locations within its own milky way galaxy)

What is clear is that:

e the predictive computer models have not passed the test of validation
there are inherent uncertainties in surface 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

It is logical to expect that natural phenomena most probably overwhelm any potential impact from the relatively small
emissions of anthropogenic and life-giving CO2.
e  The concentration of CO?2 is for all practical insignificant. (380ppm is 0.038 %). It is as significant as
advancing 2 ft. while attempting to go one mile.
Most of the emissions of CO2 are through natural effects; less than 3.5% is anthropogenic
Water vapor is responsible for close to 95% of the greenhouse effect; oceans, volcanoes, plants, animals for
approximately 4.7%
e  The effect of adding CO2 to the atmosphere has a diminishing impact, as noted in Figure 20 reported by
Archibald 2008:
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Figure 20: Diminishing Impact of Increasing CO2 Concentrations

When judging the culpability of anthropogenic CO2 as a global warming agent we find a hung jury; or that the jury is
not yet out. How would the reader vote were he/she to now be sitting in the jurors’ box?
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Postcript

While the author has done research in turbulent flows, he has never received any funds to address the issue of global
warming. The above comments are result careful asking of questions and contesting conclusions. And this exactly a
message conveyed to engineering students: “always question the data”. It is also proper to note that the author believes
in creation by a creator God, and fully embraces the Genesis model. In time insight will be gained into the apparent
discord with the 100 thousands of years implied by some of the core data.
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