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Figure 15
GALACTIC COSMIC RAY FLUX SINCE 1700

Galactic cosmic-ray flux estimated from two proxies (blue
and light blue) since 1700 and also directly measured
(red) from 1953-2004, along with low cloud cover (or-
ange). Decreasing cosmic-ray flux caused a decrease in
low cloud cover, thus warming the Earth. Note that both Y
scales are inverted.

Source: Svensmark 2007.

compared with the 1.4 watts per square meter estimated by the
IPCC for the greenhouse effect of all human-made CO, added to
atmosphere since the Industrial Revolution (Svensmark 2007).

The low cloud formation which depends on fluctuations of
cosmic rays, is ignored by the IPCC, but is a much more plau-
sible cause of the Modern Warming Period than changes in
CO, concentration. As always so in the past, so also today,
changes in CO, lag behind temperature. Not a single publica-
tion on cosmoclimatologic effects was cited in the IPCC re-
port. This disqualifies the IPCC as an impartial and a reliable
source of information for policymakers and the scientific
community.
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Figure 16
AVERAGE ATMOSPHERIC CO, CONCENTRATIONS
MEASURED AND REJECTED BY CALLENDAR
Average atmospheric CO, concentrations measured in
the 19th and 20th centuries. The values used by Callendar
are circled; the remaining measurements were rejected.

Source: Redrawn after Fonselius et al. 1956.

Proxy Ice Data Instead of Atmospheric CO,

The foundation of the hypothesis that the Modern Warm Pe-
riod is induced by human beings is an assumption that the
pre-industrial level of CO, was 280 ppm, i.e. about 100 ppm
lower than it is now. British engineer G.S. Callendar may be
truly regarded as the father of this hypothesis, and of this as-
sumption (Callendar 1938, 1940, 1949, and 1958). This as-
sumption was made possible by an arbitrary rejection of the
more than 90,000 technically excellent, direct measurements
of CO, in the atmosphere, carried out in America, Asia, and
Europe, during the 149 years between 1812 and 1961. Some
of these direct measurements were carried out by Nobel Prize
winners. Specifically, Callendar rejected more than 69 per-
cent from a smaller set of 19th Century CO, measurements

Figure 17
CHEMICAL
MEASUREMENTS OF
CO, IN NORTHERN
HEMISPHERE,
1812-2004
Direct chemical mea-
surements of CO, (blue
line) and infrared mea-
surements (Mauna Loa
after 1958) CO, mea-
surements in the 19th
and 20th Century, com-
pared with proxy ice core

data (magenta line).

Source: Beck 2007.
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ranging from 250 to 550 ppm (Figure 16).
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Similarly, from a set of 26 19th Century CO,
averages, ranging from 250 to 550 ppm, Callen- 02}
dar rejected 16 averages that were higher than ~ N
292 ppm, and only two that were lower. On the ; A
other hand, from the 20th Century set of mea- £ °r
surements, Callendar rejected 3 averages that S J
were lower than his global average of 317 ppm, F02
and none that was higher. This shows a bias in the %
selection method. Without such a biased selec- a
tion, the 19th Century CO, data averaged 335 o4
ppm (Slocum 1955). Similarly biased selections oo

were later applied in proxy ice core studies of
greenhouse gases (Jaworowski 1994).

However, a recent meticulous study by Ernst-
Georg Beck of more than 90,000 direct measure-
ments of CO, in the atmosphere, from the period
1812 to 1961, demonstrated that the 5-year aver-
age CO, concentrations fluctuated widely, with a
minimum of 290 ppm in 1885, peaking up to
440 ppm around 1820, to about 390 ppm around
1855, and then up to about 440 ppmv around
1940 (Beck 2007) (Figure 17). These CO, fluctua-

2006.

= temperature
(ice core Antarctica Schneider et al. 2006)

L
1850 1900 1950 2000

year
e GO
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Figure 18

SURFACE TEMPERATURE IN ANTARCTICA AND CO,
Surface temperature in Antarctica and CO, concentration in the 19th and
20th Century atmosphere of the Northern Hemisphere.

Source: Jaworowski, 2007b; temperature adapted from Schneider et al.

tions are in agreement with temperature trends in

five Antarctic regions, reconstructed from ice core stable isotope
records between 1800 and 1999 (Schneider et al. 2006) (Figure
18), and also with the HadCRUT3 2006 data on global surface
temperature (Beck 2008).

Rapid large spells of atmospheric CO, increases by up to 150
ppm, caused by upwelling of deep oceanic water, were postu-
lated for the Benguela Current by Takahashi (1961).

Also the current measurements in the air over the land-fast
Arctic sea ice in Franklin Bay, Canada, in March and April 2004
demonstrated that the CO, concentration fluctuations ranged
there from 315.88 ppm to 724.87 ppm. This study suggests that
sea ice does not prevent the exchange of gas between the atmo-
sphere and the ocean, as has been assumed. On the contrary,
the brine present in ice can be supersaturated with CO, with re-
spectto air upon the freezing of seawater. Therefore, sea ice may
play an important role in the global carbon cycle, a phenome-
non neglected until now (Owens 2008).

The direct CO, measurements in the 19th Century and the first
half of the 20th Century atmosphere completely disagree with
the proxy CO, data from the ice cores collected in the Antarctic
by Neftel et al. (1985) (Figures 17 and 18). The lack of reliability
of these ice core data is discussed below.

The ice core proxy data for CO, also disagree with other proxy
CO, determinations for the past 10,000 years, based on leaf sto-
mata (Figure 19). The stomata estimates fluctuated up to 459 ppm
(Kurschner et al. 1996, Royer et al. 2001, Wagner et al. 1999,
Wagner etal. 2002), that is, similarly as the direct chemical CO,
measurements in the 19th and 20th Century atmosphere.

The low, flat CO, ice-core concentrations, never reaching
above 300 ppm during the past several hundred thousand years
and six interglacials (Siegenthaler et al. 2005), even in periods
when the global temperature was much warmer than now, sug-
gest either that atmospheric CO, has no discernible influence
on climate, or that the proxy ice core reconstructions of the
chemical composition of the ancient atmosphere are false. Both
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Figure 19

LEAF STOMATA PROXY DATA FOR CO,
VS. ICE CORE DATA
Atmospheric concentrations of CO, between 6,800 and
8,700 years before the present, estimated from the sto-
mata of fossil birch leaves from Denmark (right line), and
from ice cores from Taylor Dome, Antarctica (left line).

Source: Wagner et al. 2002.
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not met, as there is an ample ev-
idence that even the coldest
Antarctic ice contains liquid wa-
ter, in which the solubility of
CO, is about 73 times, and 26
times higher than that of nitro-
gen (N,) and oxygen (O,), re-
spectively. This dramatically
changes the chemical composi-
tion of the gas inclusions in po-
lar ice, in comparison to atmo-
spheric air.

More than 20 physical and
chemical processes, mostly re-
lated to the presence of liquid
water, contribute to the altera-
tion of the original air in gas in-
clusions (see review in Ja-
worowski et al. 1992). One of
these processes is formation of
clathrates (gas hydrates), solid

Figure 20

Source: EPA 2007.

PROXY CO, ESTIMATES FROM ICE CORES
Proxy concentrations of CO, estimated from ice cores between 647,426 and 337 years
before the present. In the graph at right, note a steep CO, increase in 1975, ascribed to an
arbitrary change of the age of a gas sample, as discussed in the text.

crystals formed at high pressure
by the interaction of gas with
water molecules. In the ice
sheets, CO,, O,, and N, start to
form clathrates at about 5 bars,
75 bars, and 100 bars, respec-
tively. As a result of this process,
CO, starts to leave air bubbles at

propositions are probably true.

The very long-term ice core data, combined with more recent
19th Century data, and with direct atmospheric measurements
since 1958 (Figure 20), are widely used for propagating the idea
of man-made global warming.

The Ice Core Foundation of Greenhouse Warming

The proxy estimates of past CO, atmospheric concentrations,
based on analysis of air bubbles recovered from ice deposited in
the 17th, 18th, and 19th centuries at the ice caps of Greenland
and Antarctica, are regarded as the strongest proof that human
beings increased the CO, content in the atmosphere, causing
the Modern Warm Period. However, polar ice is an improper
matrix for reconstruction of the chemical composition of the
pre-industrial and ancient atmosphere. No efforts to improve
the analytic excellence of CO, determinations can change this
situation.

It is deeply improper that, before experimentally checking
whether the ice is, or is not, a correct matrix for such a recon-
struction, hundreds of glaciologists spent decades studying the
CO, inice, and helped to create the widely accepted false dog-
ma on man-made global warming. Until now, such a scrutiny
has not been conducted. A project for such an experimental
study was dumped before its start in 1994, in Gro Harlem
Brundtland’s Norway, because it was defined as “immoral”
(Chapter 7, Solomon 2008).

Ice and the ice cores do not fulfill the essential closed-system
criteria, indispensable for a reliable estimate of the past CO, lev-
els. One of them is a lack of liquid water in ice. This criterion is
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a depth of about 200 meters,

and the air bubbles themselves
disappear completely at a depth below 1,000 meters, when oxy-
gen and nitrogen also enter the clathrate form.

Drilling, which is an extremely brutal procedure, decom-
presses the ice cores, in which the solid clathrates decompose
back into gas form, exploding in the process as if they were mi-
croscopic grenades. In the decompressed, bubble-free ice, the
explosions form new gas cavities and mini-cracks. Decompres-
sion of air bubbles in the recovered ice cores, is rapid at the be-
ginning but later proceeds slowly and incompletely. Even 15
years after the recovery of cores, the pressure in the air bubbles
remained up to 9 bars, i.e. above the dissociation pressure of
CO, clathrates, depending on temperature of storage, and on
the original crystalline texture and fabrics of the enclosing ice
and the history of ice deformation (Gow and Williamson 1975).
That means that even in the old ice cores, not all CO, clathrates
are decomposed, and remain imbedded in the ice crystals, out-
side the original air bubbles or secondary new gas cavities
formed at an earlier stage of decompression by explosive de-
composition of O, and N, clathrates. This contributes to deple-
tion of CO, from gaseous inclusions.

The ice cores, however, are earlier exposed to a more coarse
cracking by vibration in the drilling barrel, and by the sheeting
phenomenon at the bottom of the borehole, induced by the
pressure difference between the drilling fluid and the ice (Nor-
wegian Rock Mechanics Group 2000, Johnson 1970). These
cracks open the gate to extreme pollution of the inside of ice
cores with heavy metals from the drilling fluid, and they also al-
low for the escape of gas from its inclusions.

21st Century Science & Technology



Concentration (ppm)

Solubility (%)

350
340
330 -
320 -
310 4
300 A
290 -

280 B

270

A

5 bars

15 bars =
@P & Siple
[=1=0¥c

[=] = =]
(=]

i i 1 1 L

1.5

Mauna Loa

4.3

1661

1708 1756 1804 1850 1891

Concentration (ppm)

1950 2000

Solubility (%)

350

3404

3301

3204

310+

300 4

290 4

280 1

270

B

All Siple data
shifted 83 years

o
Q_PIE'FSipIe
[=1=0r_}
E [=] o o

1 1 X 1 1

—P -
="

Mauna Loa

1.5

=°

—4.3

1

1661

1744 1756 1804 1850 1891

Figure 21
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THE SIPLE CURVE: MOTHER OF ALL CO, ‘HOCKEY STICK” CURVES
The CO, concentration in air bubbles from pre-industrial ice at Siple Station,
Antarctica (open squares), and in atmospheric air collected near the top of
the Mauna Loa volcano in Hawaii (solid line). Mauna Loa is an active, CO,-
emitting volcano. The CO, collection site is at an altitude of 3,397 meters;
that is, in the middle troposphere oceanic air, which is influenced by the local
volcanic CO, emissions.

In A, the original Siple data are shown without arbitrarily assuming that the
age of the air is 83 years younger than the age of the ice in which it is en-
closed. In B, the same data are shown after an arbitrary changing of the age
of air, as published by Neftel et al. 1985 and Friedli et al. 1986.

Source for A: Jaworowski 1994.

For example, in the very center of the classic Vostok core,

from a depth of 1,850 meters, the concentration of lead was five
times higher than in the contemporary snow at the surface; and
in the center of the core, from a depth of 851 meters, the level of
zinc was 400,000 times higher than in surface snow (Boutron et
al. 1990, Boutron et al. 1987). It is astonishing that these ice
cores were commonly used to estimate the natural environmen-
tal levels of heavy metals, and that they passed the reviewing
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process in such journals as Nature, Science,
and a host of Earth sciences journals (Boutron
et al. 1991, Boutron and Patterson 1986,
Boutron et al. 1988, Dickson 1972, Hong et
al. 1994a and 1994b).

The information about the enormous con-
tamination of the innermost parts of ice cores
demonstrated that these cores are not a
closed system. It should preclude their use as
a matrix for establishing the natural bench-
marks of metals and gases in the global envi-
ronment. The opposite, however, happened:
Glaciers and ice cores are still incorrectly re-
garded as holy books preserving reliable in-
formation. They do not.

The glaciological CO, records are strong-
ly influenced by natural processes in the
ice sheets and man-made artifacts in the ice
cores, which lead to the depletion of CO,
by 30 percent to 50 percent, probably most-
ly in the upper layers of the ice sheets. These
records are also beset with an arbitrary se-
lection of data, experimentally unfounded
assumptions of gas age, one-sided interpre-
tations ascribing the observed trends to hu-
man factors, and the ignoring of other expla-
nations. A classic example of such
manipulations of ice core data is Figure 21,
presenting the famous Siple curve, the
mother of many other “CO, hockey stick
curves.”

The problem with the Siple data is that
the CO, concentration found in this locali-
ty in pre-industrial ice, from a depth of 68
meters (i.e., above the depth of clathrate
formation), was “too high” to fit the man-
made warming hypothesis. In this ice, de-
posited in the year 1890, the CO, concen-
tration was 328 ppmv, not about 290 ppmy,
as needed by the hypothesis. The CO, at-
mospheric concentration of about 328
ppmv was measured at Mauna Loa, Ha-
waii, in 1973 (Boden et al. 1990), that is,
83 years after the ice was deposited at Si-
ple. Instead of rejecting the assumption of a
low pre-industrial concentration of CO, in
the atmosphere, the glaciologists found a
“solution.”

An ad hoc speculative assumption, not
supported by any factual evidence solved
the problem: The average age of air was arbi-
trarily decreed to be exactly 83 years young-

er than the ice in which it was trapped (Jaworowski 1994a, Ja-
worowski et al. 1992). The corrected ice data were made to
smoothly overlay the recent Mauna Loa record (Figure 21b), and
then were reproduced in countless publications as a famous “Si-
ple curve,” and a proof of man-made global warming.

Eight years after the first publication of the Siple curve, and a
year after its criticism (Jaworowski et al. 1992), glaciologists at-

Spring 2009 25



tempted to experimentally prove the age assumption (Schwander
et al. 1993), but they failed (Jaworowski 1994a). A similar ma-
nipulation of data was also applied to ice cores from other polar
sites, to make the “CO, hockey stick curves” cover the past
1,000 and even the past 400,000 years (IPCC 2001, Wolff 2003).
For some of these curves, a much longer air/ice age difference
was arbitrarily assumed, without any experimental support,
reaching up to 5,500 years! The apparent aim of these manipula-
tions, and of ignoring other proxy CO, determinations and ig-
noring the approximately 90,000 direct CO, determinations in
the pre-industrial and 20th Century atmosphere, was to induce
in the public the false conviction that the 20th Century level of
CO, was unprecedented in the past hundreds of thousands of
years.

The CO, hockey stick curves were used as an “indicator of
human influence on the atmosphere during the Industrial Era”
(IPCC 2001, IPCC-AR4 2007). Also, in the report by the U.S.
Climate Change Science Program and the Subcommittee on
Global Change Research, these same curves were used as ev-
idence of “human influences” and “human fingerprint” and to
argue that the “observed [current] warming could not have
been caused by natural forces alone” (CCSP-USP 2008). In
fact, this is the only “proof” of the human causation of the
Modern Warm Period presented in the Report. This proof is
false.

Back to the Sun

Figure 21 demonstrates an unacceptable distortion of sci-
ence. During the past 16 years, | have presented it in many pub-
lications, together with data demonstrating that polar ice does
not fulfill the closed-system criteria that are essential for recon-
struction of the chemical composition of the ancient atmo-
sphere. This has had practically no effect on a worldwide accep-
tance of the false, ice-core based dogma on the human causation
of the Modern Warm Period. This should not be astonishing in
view of Principle 15 of the United Nations “Rio Declaration on
Environment and Development” (U.N. 1992), virtually rejecting
any scientific reality and stating that a “lack of full scientific cer-
tainty shall not be used for postponing” environmental deci-
sions.

The recent climatic cooling might perhaps shake this founda-
tion of environmentalism and open the ears of the public and
decision-makers to what astronomers have said for years: Our
Sun enters a long period of slumber, cooling the Earth and its fel-
low planets. We cannot enhance this cooling or stop it. But we
can adjust, taking a less haughty approach to our robust bio-
sphere.

Zbigniew Jaworowski is a multidisciplinary scientist who has
published more than 300 scientific papers, four books, and
scores of popular science articles, including many in 21st Cen-
tury. He been a member of the United Nations Scientific Com-
mittee on the Effects of Atomic Radiation (UNSCEAR) since
1973, and served as its chairman from 1980-1982. He orga-
nized 10 expeditions to the polar and high-altitude temperate
glaciers, to make the first measurements of the mass of stable
heavy metals and the activity of natural radionuclides entering
the global atmosphere from natural and man-made sources, and
to determine their pre-industrial and contemporary annual

26 Spring 2009

flows. He has also been the principal investigator for several re-
search projects of the IAEA and the U.S. Environmental Protec-
tion Agency.
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