Opinion Article

Who is Responsible for Climate Change: Celestial Phenomena or Human Activity?

ABSTRACT

One of the great contemporary concerns of humanity is the analysis of climate change, that is, of
the processes that alter the structure and functioning of the planet as a system and whose causes
are inherently related to human activities. The direct relationship between climate change and
carbon cycling in ecosystems is increasingly debated. Arrhenius in 1896 may have "planted the
seed" of "global warming" when he launched the theory of the "greenhouse" in the planet's
atmosphere by CO, [1]. Several premises are assumed as evidence of global warming, such as:
records in the ice core and records of the concentration of carbon dioxide in the atmosphere in
the 19™ and 20™ centuries. It has never been experimentally demonstrated that records in ice
cores are reliable in representing the original atmospheric composition. And the objections in
the records of [CO,] in the atmosphere by renowned scientists have never been considered by
climatologists.
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1. ASSUMPTIONS FOR THE USE OF ICE AS A HISTORICAL WITNESS OF CO; IN
THE ATMOSPHERE

Glaciology assumes that air inclusions in ice retain their original chemical properties and their
isotopic compositions preserved. In addition, other conditions are assumed for records in ice
cores: 1- There is no liquid phase in ice at a temperature of -24°C [2,3]. 2- The composition of
the original atmospheric air is preserved indefinitely [4]. 3- Air trapping in ice is a mechanical
process, where there is no distinction between the gas components. 4- The age of the gases in
the air bubbles is much younger than the age of the ice where they were trapped (the age
difference is in the range of several tens to thousands of years). These inclusions are used to
reconstruct CO, concentrations from the pre-industrial and ancient atmosphere.

These assumptions conflict with evidence from numerous previous studies involving CO, in the
atmosphere. Ice cores prior to 1985 showed CO, concentrations much higher than today. More
recent research has shown that there is no perceptible relationship between [CO,] and
temperature [5-13]. Based on this scientific evidence, it is necessary to verify if the
reconstructions of the chemical composition of the ancient atmosphere from ice cores are
reliable.

It has never been experimentally demonstrated that records in ice cores are reliable in
representing the original atmospheric composition. Research has shown that during the
Holocene (10,000 years ago) [CO,] fluctuated between 300 and 348 ppm [14-16]. These results
contrast with those of Barry et al. [17], Dore et al. [18], Feely et al. [19], Blackford & Gilbert
[20], Caldeira & Wickett [21], Sabine et al. [22], Takahashi [23] who consider that [CO,]
fluctuated between 270 and 280 ppm until the industrial revolution.

2. THE SEED OF ARRHENIUS (1896)



Callendar in1938 brought up the seed of Arrhenius on the “greenhouse” theory [13]. Slocum
[24] showed that Callendar used “double standard” to obtain the global average of [CO,] for the
19th and 20th centuries. For the 19th century average Calendar rejected 16 [CO,] values that
were above the global average (292 ppm). Regarding the calculations for the 20th century,
Callendar rejected 3 values that were below the global average (317 ppm). According to Slocum
[24] without this manipulation by Callendar, the global average of [CO,] in the 19th century
would be 335 ppm. Thousands of data (> 70,000) of [CO,] measured directly in the atmosphere
from different parts of the world (America, Asia and Europe) during the period from 1812 to
1961 were compiled by Beck [25], Lets & Blake [26] and Benedict [27]. Despite the analyzes
using reliable chemical methods (accuracy better than 3%) made by Nobel Prize winning
scientists, the data were disregarded by climatologists. These data manipulations have been
denounced since the 1950s [5]. The data compiled by Beck and adapted by Jaworoski [5] are
presented at Fig. 1. It is clear from Fig. 1 that [CO,] measured directly in the atmosphere
between 1812 and 1961 varies by 150 ppm, above the greatest current variations. Jaworoski et
al. [28] pointed to several works up to 1985 that recorded [CO,] above 2450 ppm in gas
inclusions in pre-industrial ice. From 1985 onwards, [CO,] recorded in gas inclusions in pre-
industrial ice became smaller and began to be used as evidence of the increase in man-made
CO,. The errors found in the revised values for CO, inclusions in ice are approximately of the
same magnitude as the increase in CO, in the atmosphere [28]. And what are the causes of these
errors? The assumptions made in the ice cores are responsible for the lowest concentrations of
CO; obtained in the atmosphere in the past.
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The idea that CO, affects the planet's temperature is not supported by scientific evidence [13,29-
31]. Thieme [31] stated that the laws of physics do not allow for the possibility of small
proportions of gases in the Earth's atmosphere, such as CO,, absorbing and transmitting back
radiation to warm the Earth's surface. This reflection cannot occur through homogeneous gases
or a mixture of gases. The laws of physics relating to radiation (optics) state that reflection can
only run within the boundaries of materials with different optical densities or within the
boundaries of materials with different phases (liquid-gas, liquid-solid, or gas-solid). Ball et al.
[7] also attest to the impossibility of CO, affecting the temperature of the atmosphere. These
authors further claim that water vapor in the atmosphere does not make the atmosphere hotter, it
simply causes the temperature to drop more slowly after sunset. It is due to the absence of water
vapor in the desert atmosphere that the temperature during the day is quite high and the night
very cold. On the other hand, CO, is present in the desert atmosphere, and why doesn't it cause
the “greenhouse effect”? Because it doesn't have water vapor. Water vapor acts like a thermos,



that is, it helps to retain heat in the atmosphere. Without the atmosphere, the planet would be
very hot during the day and very cold at night, which is what happens in the desert.

3. PROBLEMS IN THE ICE CORE ASSUMPTIONS

The process of drilling the ice core is brutal and polluting. This process disturbs the ice samples.
Boutron et al. [32] showed great pollution in the Vostok ice core (Antarctica), where [Pb]
reached 15720 pg/g at a depth of 1,500 m. This contamination was the result of the drilling
fluid, showing that these cores do not meet the criteria established for closed systems.
Therefore, it should not be used to reconstruct CO, levels in the ancient atmosphere [5]. A
similar scenario of pollution was recorded in other cores in Antarctica and Greenland.

The ice core during drilling also causes the fractionation of the chemical components of the air,
which is related to the solubility of the gases. It is important to note that the liquid phase of
water is usually present in polar snow and ice, even at temperatures of -73°C [28,33-34], Fig 2
The presence of the liquid phase of water at -73°C completely overturns the first premise that
states that the liquid phase of water is not found at -24°C [2-3]. The use of ice cores as a record
of [CO,] in the atmosphere in the past has been criticized by several scientists. The Knudsen
diffusion effect drastically consumes the CO, in the ice present in the core which is exposed to
sudden pressure changes (320 bars, ie 300 times the normal atmospheric pressure) [35]. It is
important to keep in mind that natural ice is a complex substance with the incorporation of 3
phases: liquid, solid and gas. In this context it is assumed that the pre-existing incorporation of
the 3 phases does not undergo significant geochemical changes, this condition being the basis
for paleocatmospheric studies of ice core using air trapping. On the other hand, Killawee et al.
[36], Anklin et al. [37] and Delmas [38] point out that the 3 phases of ice both in nature and in
laboratory experiments can modify the composition of ice. There are indications, for example,
that the CO, generated from the reaction of H,SO, with CaCOs is the cause of the increase in
[CO,] in the Greenland ice.

CaCO3(s) + H2804(aq) = CaSO4(s) + COg(g) + HZO(L)

Natural meltwater normally has Ca** and HCOs in its chemical composition, which originate
from the decomposition of bran from limestone rocks and dust transported by the winds [39].
The precipitation of calcium carbonate is also an important process that produces CO, [13,40-
42]. In this way, it changes the gaseous composition in the ice inclusions.

Ca?* + 2HCO; = CaCO; + CO, + H,0

The assumptions made for the use of ice core in atmospheric [CO,] records have also not taken
into account that transfer processes (diffusion and ventilation) affect the interpretation of ice
core and atmospheric chemistry. Both diffusive and advective (ventilation) processes can affect
the various characteristics of compacted snow, such as: physical (i.e., temperature), chemical
and isotopic. Wind and snow roughness induce a pressure variation across the surface. This
pressure variation generates ventilation (or vertical air transport) through the snow that can
reach several meters deep [43-44]. Jaworoski et al. [28] also criticized these premises, claiming
they are invalid for the following reasons: 1- in Antarctica, the age of air trapped in snow is the
same as that of ice. 2- water in the liquid phase is observed in polar ice at temperatures below -
24°C. 3- There are physical and chemical processes in the glacier ice. Thus, contrary to
assumptions, air trapping in ice is not simply a mechanical process. Due to the complex nature
of ice, this process of air trapping leads to chemical and isotopic changes in the composition of
the gas.
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4. HOW IS AIR TRAPPED IN THIS COMPLEX SUBSTANCE CALLED A GLACIER?

Snowflakes that fall on the icy surface take with them the gaseous components and aerosols
present in the atmosphere. The flakes of ice deposited annually on the icy surface form
consecutive layers of compacted snow (Fig. 3), giving rise to extensive stratified ice mass (i.e.,
Vostok station). Air is trapped inside the snow crystals in 2 ways: 1- in the liquid phase and 2-
in the empty pores. After the transition from snow to ice, the air bubbles are completely
isolated. These features in glacier structures have motivated studies on changes in atmospheric
composition in the past (hundreds and thousands of years ago). Assuming that the concentration
of a chemical species (i.e., CO,) present in the air bubble of ice samples is directly proportional
to its original concentration in the atmosphere. This premise did not consider that atmospheric
gases are not insoluble like particulate matter also found in ice.
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5. 1S CO, RESPONSIBLE FOR THE PLANET'S CLIMATE?

Celestial phenomena are responsible for climate variability, on a time scale from days to
millennia. Empirical observations and laboratory experiments (CERN) show a connection
between solar winds and climate [45-49]. The increase in solar activity not only results in an



increase in the flow of thermal energy, but also in an increase in the intensity of the solar wind,
which decreases the flux of cosmic rays (FCR) reaching the Earth. There is a strong correlation
between FRC and cloud cover on the time scale of days to decades [48,50]. Climate anomalies,
for example, in Antarctica have pointed to the importance of clouds in climate change [47]. In
summary, we have the following scenario:

Solar Ativity? — Solar Wind 1 — FCR| — Cloud Cover| — Temperature?t

Importantly, low clouds (<3 km) cover about 1/4 of the planet and are responsible for cooling
the planet. The formation of these clouds is influenced by cosmic rays (Fig. 4) [47].

The temperature obtained isotopically in the ice cores also draws attention. The concentrations
of CO, in the air are always out of step with the increase in temperature (Fig. 3), always
following the increase in CO, levels. While the opposite is expected, first the temperature of the
atmosphere increases and then the [CO,] in the atmosphere increases, coming from the warm
waters of the oceans [51-52].
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6. CONCLUSION

It is important that the scientific measurement methods used in the CO, records in ice cores to
understand the [CO,] in the past atmosphere be reviewed. And a complete review of CO, data,
from ice cores or collected directly from the atmosphere during the 19" and 20™ centuries, used
for modeling that sustain global warming by anthropogenic CO, emissions is necessary.
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CAPTIONS

Fig. 1. First reconstruction of CO, concentration trend in Northern Hemisphere atmosphere,
based on current measurement. Source: Modified from Jaworoski, 2007. (This trend in CO,
concentration was based on direct measurements in the atmosphere (>90,000) at 43 stations
(1812 —2004).

Fig. 2. Schematic drawing of snow in the pendulum regime. This type of snow occurs when the
water content in the liquid phase is less than = 27%. The 3 phases of water in snow can be
observed: solid, liquid and gas. Source: Heil et al., 2020.

Fig. 3. Schematic drawing of the formation of the glacier compacted from the flakes of ice
deposited.

Source:
https://www.google.com/url?sa=i&url=https%3A%2F%2Fslideplayer.com.br¥2Fslide%2F163
4205%2F&psig=A0vVaw3pWE7Qfk1DQrbcC27EhShZ&ust=1637275819473000&source=im
ages&cd=vfe&ved=0CAsQjRxqFwoTCKi_ge-90PQCFQAAAAAJAAAAABAIL.

Figure 4. Amount of low clouds (<3.2 km). The red line is the record of monthly variations in
cosmic-ray counts at the Huancayo station. The black line shows the global variation in cloud
cover recorded by the International Satellite Cloud Climatology Project. Source: Modified from
Svensmart (2007).
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