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Abstract 
The “mainstream” climatology (MSC)—i.e. which includes the Intergovern-
mental Panel on Climate Change (IPCC) community—considers the present 
day massive release of greenhouse gases into the atmosphere as the main cause 
of the current global warming trend. The main inference from this stance is 
that the increase in temperature must occur after the release of greenhouse 
gases originating from the anthropic activities. However, no scientific evi-
dence has been provided for this basic notion. Earth paleoclimatic records 
document the antecedence of temperature over CO2 levels. For the past 65 
Ma, the temperature parameter has controlled the subsequent increase in 
CO2. This includes the three rapid aberrant shifts and extreme climate tran-
sients at 55 Ma, 34 Ma, and 23 Ma [1]. The simple fact of their existence 
points to the potential for highly nonlinear responses in climate forcing. 
Whatever these shifts and transients are, CO2 remains a second order para-
meter in their evolution through time. Confronted with the past, a suitable 
response must therefore be given to the unresolved question of whether the 
CO2 trends precede the temperature trends in the current period, or not. The 
assertion that the current global warming is anthropogenic in origin implicit-
ly presupposes a change of paradigm, with the consequence (the increase in 
CO2 levels) that occurred in Earth’s past being positioned as the cause of the 
warming for its present day climatic evolution. The compulsory assumption 
regarding the antecedence of CO2 levels over the temperature trends is asso-
ciated with the haziness of the methodological framework—i.e. the para-
digm—and tightens the research fields on the likely origins of global warm-
ing. The possible involvement of an “aberrant” natural event, hidden behind 
the massive release of greenhouse gases, has not been considered by the MSC. 
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1. Background 

The accelerated recession of mountain glaciers, the retreat of Arctic sea ice and 
the melting of Greenland’s ice are indisputable markers of global warming. Sa-
tellite measurements confirm the rise in the Earth’s average temperature. The 
recent global warming of the planet is a well-established concept. No one dis-
putes it. 

Closely associated with the rise in temperature, and the increase in the con-
centration of carbon dioxide and all the other greenhouse gases is the signature 
of a significant change in the chemical composition of the Earth’s atmos-
phere. 

The close evolution between the carbon dioxide levels in the records and the 
average temperature variations of the Earth over geological time (we are talking 
here in terms of thousands, or even tens and hundreds of thousands of years) is 
a strongly established fundamental concept. Ice core drilled from the Vostok site 
(Antarctica) that serves as a physical record of the last 400,000 years (Figure 1) 
provides convincing evidence of this close evolution. The correlation of CO2 and 
temperature variations remains detectable for the recent period (~past 150 
years) as shown by National Oceanic and Atmospheric Administration (NOAA) 
records documented between 1980 and 2008 at the Mauna Loa observatory (see 
the NASA website). The concentration of CO2 in the Earth’s atmosphere varies 
with temperature with a close trend in the evolution of CO2 levels and tempera-
ture over time. 

 

 
Figure 1. Temperature (ΔT ˚K, red) and CO2 (blue) co-variance from Vostok ice core (Antarctica). 
Records show an almost perfect co-variation between ΔT ˚K and CO2 for the past 420 ka (modified 
from [2]). However, time segments following major Termination show decoupling between T and CO2 
records. The grey strip shows the transition from full glacial climate to full interglacial climate during 
the Eemian (Termination II, Marine Isotope 6, 130 ka to 115 ka ago, hot spike at 128 ka ago). 1 to 4 
numbers show glacial cycles. Note the perfect superposition of ΔT ˚K and CO2 curves before the hot 
spike at 128 ka ago. Following the spike (128 to 115 ka ago) records exhibit a clear divergence (see de-
tails at Figure 6). 
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2. Is the Earth Global Warming Originating from Anthropic 
CO2? 

Breon [3] as contributor to the chapter “Natural and anthropogenic radiative 
forcings” in the 5th Intergovernmental Panel on Climate Change (IPCC) report 
as well as to the summary for policymakers wrote: “The driver of climate change 
over the last million years is not the same as that over the last century”, and 
added: “Climatologists are not predicting rising temperatures based on an ob-
served correlation with CO2 in the past, but on the basis of an understanding of 
the physical mechanisms that link the two”. 

These physical mechanisms, which we cannot conceive to be different from 
those of the past, would therefore substantiate the founding proposal for a “New 
Climatology” (one different from that of the past). This New Climatology—i.e. 
mainstream climatology, (MSC hereafter)—proposes that CO2 controls the tem-
perature in the first instance. The increase in the CO2 content in the atmos-
phere—i.e. CO2 originating from anthropic activities—must therefore necessari-
ly precede the increase in the temperature. This basic concept has not been 
demonstrated yet. 

Bréon [3] clarifies the axiomatic nature regarding the notion of the antece-
dence of CO2: “The rise in temperatures is therefore proven and it is almost cer-
tain that it is linked to the increase in the concentration of greenhouse gas”. The 
wording “almost certain” must be kept in mind. The MSC proposes, without 
demonstration, that a major disruption in the Earth warming process is currently 
occurring. This scientific community contemplates that an absence of warming 
would be more than surprising given the increase in concentrations of greenhouse 
gases in the atmosphere. However, this is a matter of pure intuitiveness. 

3. Actualism versus Catastrophism 

Actualism is the assumption that the natural laws and processes that operate in 
our present-day scientific observations have always operated on Earth in the 
past. Under the principlesof actualism, evidence in geology can and should be 
explained in terms of physical processes that are working at present day. Con-
versely, mechanisms or processes that are at work today are considered powerful 
models for explaining the cause and effect relationships at play in the develop-
ment and interpretation of geological situations of the Earth’s past. Actualism is 
associated with the Scottish geologist James Hutton (1726-1797) often referred 
to as the “Father of Modern Geology”. He, together with Jean-André Deluc 
(1727-1817) of France, played a key role in establishing geology as a modern 
science. Subsequently, these concepts were widely popularized by Charles Lyell 
(1797-1875). 

In geology, Catastrophism is the theory that the Earth has largely been shaped 
by sudden, short-lived, violent natural disaster events, possibly worldwide in 
scope. The concept of mass extinction is often considered as an example of Ca-
tastrophism. Additionally, meteorite impacts, ice ages, and ocean acidification 
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are all catastrophic phenomena that are categorized as representative events in 
Catastrophism. 

To contemplate major meteorite impacts as originating from exceptional ca-
tastrophic events occurring fortuistously outside the normal course of the Earth’s 
natural history. In that sense meteorite impacts should be considered catastrophic 
events typical of Catastrophism. In contrast, “ice ages” are geologic events that 
have repeatedly affected the planet Earth for the past several Myr. Ice ages result 
from recurring astronomical situations (see below) that can be reconstructed, if 
they occurred in the past, or that can be predicted in the context of the future of 
the Earth [1] [4]. Although considered as catastrophic events, ice ages are events 
representative of Actualism, and they are intimately associated with predictable 
Earth behavior. 

The massive release of CO2 into the atmosphere as the essential cause of the 
current global warming puts MSC within the framework of an implicit para-
digm shift. Indeed, the temperature is no longer considered the parameter that 
controls the levels of greenhouse gases in the atmosphere as was the case dur-
ing Earth’s geological past. This would indicate a causal reversal in the recent 
period. Proponents of the anthropogenic origin of the current warming are 
implicitly in the philosophical framework of a rupture. The greenhouse gases 
released in the atmosphere is settling down as the fundamental mechanism for 
the control of the Earth’s climate. This causal reversal is an exceptional event, 
never experienced by the Earth. The paradigm framework of the Earth would 
be changing at this time from Actualism to Catastrophism. The MSC commu-
nity must carefully documented the antecedence of CO2 over temperature, this 
is not an option. 

4. Antecedence of Temperature over CO2 in the Earth’s Past 

The concept of “climatic aberrations” was first articulated by [1]. These aberra-
tions were short-lived catastrophic events occurring during the Cenozoic (65 Ma 
to present). They included 1) the thermal maximum at the end of the Paleocene 
time (LPTM, 55 Myr ago) with an increase in surface water temperature of 8˚C 
in less than 10,000 yrs and concentrations of 1000 to 2000 ppm CO2 equivalent 
in the atmosphere (2 to 5 times more than current levels); 2) the appearance of 
the Antarctic ice sheet at the Eocene-Oligocene boundary 34 Myr ago, in less 
than 400,000 yrs; and 3) the glacial maximum at the Oligocene-Miocene boun-
dary (23 Myr ago), whose duration has been approximately 200,000 yrs. The 
concept of “climatic aberrations” for these one-off events with a very strong 
geo-climatic signature is paradoxical in that they seem to strengthen Catastro-
phism as a paradigm. This is not the reality, however since it is the case on the 
one hand that the history of the planet is punctuated by cataclysmic events, 
which are the intrinsic, natural expression of the climatic process, and on the 
other hand, that these events evolved through the antecedence of temperature over 
CO2. The paradigm framework for these events is thus the Actualist framework. 
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A massive release (2600 Gigatons of methane) of seabed methane hydrates 
(clathrates) occurred during the LPTM event [5]. Because clathrate development 
requires specific pressure-temperature (PT) conditions at the seabed, such mas-
sive destabilization allows it to be inferred that a threshold has been crossed. The 
sea level that controls pressure at the seabed has a lower potential (i.e. low po-
tential of sea level variation) for variation in destabilization than temperature. 
Indeed, the LPTM event is characterized by a 5˚C to 6˚C rise in deep sea tem-
perature [1]. Whatever the origin of the seabed warming, it precedes and induc-
es the massive release of CH4 into the atmosphere. 

The other two climatic aberrations of the Cenozoic age were extreme events in 
Antarctica related to temperature and ice volume [6] [7]. Even if the forcing 
(disruption of the climate balance) of greenhouse gases is considered a possible 
amplifier, it is not considered the primary cause of these climatic aberrations. 
Tectonic evolutions in association with orbital forcing (Figure 2) were the me-
chanisms triggering these climatic aberrations. These mechanisms act on the  

 

 

Figure 2. Basic orbital components controlling the Earth insolation—i.e. temperature— 
(modified from [1] [29]). (A)-(C) show the Earth’s primary orbital components. Gravita-
tional forces from other planets affect Earth’s orbit. This controls the distribution of solar 
radiation (insolation, (D)), which oscillates over time. There are three orbital distur-
bances with four main periods: (A) Eccentricity (400 ka and 100 ka), (B) precession (23 
and 19 ka), and (C) obliquity (41 ka). Eccentricity refers to the shape of the Earth’s orbit, 
which variations have little influence on the climate. (B) precession refers to the oscilla-
tion of the axis of rotation, which describes a circle in space with a period of 26 ka. Pre-
cession modulated by eccentricity determines where in the orbit around the sun the sea-
sons occur. This increases the seasonal contrast in one hemisphere and decreases it in the 
other. (C) Obliquity refers to the tilting of the Earth’s axis relative to the plane of the ec-
liptic. A high angle increases the contrast of the seasons (warmer summers and colder 
winters). 

https://doi.org/10.4236/ijg.2024.152009


J. Bourgois 
 

 

DOI: 10.4236/ijg.2024.152009 124 International Journal of Geosciences 
 

climate system through a physical temperature threshold originating from a re-
organization of the ocean/atmosphere circulation, which induces the rapid growth 
of ice sheets. Here, as during LPTM, the temperature precedes the variation in 
the concentration of greenhouse gases and then acts as a second-order biochem-
ical feedback in line with the concept of climate sensitivity. The paradigm frame-
work for extreme events in Antarctica is that of Actualism. 

The climate system of the Earth’s past shows the existence of temporally 
punctual and catastrophic natural events. A temperature threshold triggers these 
global climate events. These recurrent climatic aberrations have different origins 
and are an intrinsic part of natural climate variability. The increase in current tem-
perature could originate from natural, internal, or external events or mechan-
isms (such as during the Cenozoic) in which a temperature threshold accelerates 
the response of the climate system. 

The massive release of greenhouse gases associated with human activity could 
therefore have a hazardous aspect since it would be masking a natural climatic 
event of an aberrant type. By their very existence, aberrant climatic events sup-
port the need to promote more open research than that which is heavily pad-
locked by the only anthropogenic cause currently envisioned. It would be suita-
ble for the MSC scientific community to abandon the strictly anthropogenic 
framework. Furthermore the conceptual implications from the “all anthropogen-
ic” explanation seem neither truly evaluated nor fully justified (see above). 

5. Natural versus Anthropogenic CO2 Sources 

Approximately half of human CO2 emissions remain in the atmosphere, while 
the ocean and continents (soils, etc.) absorb the rest. This assessment should not 
mask the core of the problem. It is indeed difficult to truly measure the respec-
tive share of natural and anthropogenic emissions at the origin of global warm-
ing. In addition, uncertainties remain on the climate response with regard to the 
lack of information and measurement on this subject. 

The available data acquired by the OCO-2 satellite operated by NASA give an 
idea of the problems in identifying the origin of CO2 emissions along with the 
location of absorption areas (CO2 sinks). The OCO-2 satellite records (Figure 3) 
show a high CO2 concentration belt (5˚S - 20˚S belt) connecting the Amazon 
and Congolese forests to Indonesia. At the same time, developed industrial areas 
with high population density in the Western world (North America, Western Eu-
rope) have relatively modest values with lower CO2 concentrations. Only China 
exhibits a strong emission pole. Additionally, the North Pacific, the central At-
lantic, and the high latitudes of the Antarctic oceanic belt act as CO2 sink zones. 
The OCO-2 satellite map documents one of the main problems for the “all anth-
ropogenic” concept. In the current state of knowledge, the CO2 concentration in 
the atmosphere exhibits no distinctive features by which to identify its source. 
Elevated CO2 over a region may have a natural cause or a human cause. In the 
current state, approximately half of the CO2 emissions originating from human 
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Figure 3. Global atmospheric CO2 concentrations from October 1 to November 11, 2014 
as recorded by the OCO-2 satellite operated by NASA. CO2 concentrations are highest 
above NW Australia, southern Africa, and Brazil. Industrialized Northern Hemisphere 
regions such as Europe and North America exhibit less elevated CO2 concentrations than 
along the 5˚S - 20˚S highest CO2 belt. China shows an elevated concentration (image cre-
dit NASA). The 5˚S - 20˚S belt is migrating northward (15˚N - 35˚N) during N hemis-
phere summer. (https://www.eoportal.org/satellite-missions/oco-2#looking-ahead) 

 
activities remain in the atmosphere, while oceans and land sinks are removing 
the rest. In other words, no evidence exists discriminating anthropic CO2 from 
natural emissions. 

6. Sea Level Rise 

Sea level variations globally are a record of the physical and chemical factors 
controlling climate evolution over time. These factors include temperature and 
CO2 regardless of the antecedence of one over the other. In other words, the sea 
level provides no evidence for identifying its origin, be it natural or induced 
from increases CO2 concentration in the atmosphere that is connected to human 
activities. 

Melting of ice sheets such as those from Antarctica, Greenland, and Patagonia 
is inducing sea level rise [8] [9] [10]. A sudden and significant rise of the global 
ocean would be a catastrophe since 20% of the world’s population lives along the 
coastal areas. This potential hazard erected, as an imminent threat by the MSC 
becomes a prediction and thus is becoming a political weapon. 

The global mean sea level (GMSL) rise results from two basic factors. These 
include a thermal expansion of seawater as it warms and water inflow from melt-
ing glaciers and ice sheets. Because the IPCC scientific community currently con-
siders anthropogenic factors to control climate evolution the future rise in GMSL 
is believed to be dependent on which emission scenario is followed. In this line 
of thinking, sea level rise at the end of the century is projected to be faster under 
all scenarios, including those compatible with achieving the long-term tempera-
ture goal set out in the Paris Agreement. “GMSL will rise between 0.43 m (0.29 - 
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0.59 m, likely range; RCP2.6) and 0.84 m (0.61 - 1.10 m, likely range; RCP8.5) by 
2100 (medium confidence) relative to 1986-2005”. 

Predicting our environmental future involves properly reading records from 
the geologic past of our planet. Sea level has risen by 120 to 130 m (Figure 4) 
since the Last Glacial Maximum ~20 ka. There is a great deal of reliable and 
concordant data that strongly documents this assertion. Assuming a linear evo-
lution over time, this increase would be 0.65 m per century on average. We 
know that this is not the case because the sea level rise was rapid between 20 and 
6 ka, and then slower thereafter. Sea level rise was ~6 m for the past 6 kyr, which 
would correspond to a rise of 0.10 m per century on average for the last six mil-
lennia. 

The IPCC data reported a rise of 0.16 m ± 0.04 m for the period 1902-2015, 
which corresponds to a value of 0.14 m ± 0.03 m for a century. The excess rise in 
sea level proposed by the IPCC compared to that measured by geological records 
is between 1 cm and 7 cm for the period 1915-2015. Another IPCC estimate for 
the period 1901-2011 is somewhat higher at 0.16 m per century. Assuming that 
the reported measurements are accurate, we can conclude [12] that the sea level 
has risen by a maximum of 10 to 16 cm during the last century (between 1915 
and 2015). Therefore, the IPCC accepted sea level rise for the period 1915-2015 
is close to that reconstructed from geological data for the past 6 kyr. No evidence 
from geological archives exists documenting a catastrophic sea level rise by the 
end of the 21st century. 

Indeed the average sea level rise measured by the TOPEX-POSEIDON and  
 

 
Figure 4. Sea level rise (modified from [11] since the Last Glacial Maximum (LGM opti-
mum at about 20 ka ago). Note the significant slowdown during the past 6 kyr as shown 
by the flattening curve towards the recent period. B-A-warm Bolling-Allerod interstadial; 
H1, H2, H3-Heinrich events; MWP1A, MWP1B-Melt water pulses 1A and 1B; YD-Younger 
Dryas; 8.2-Cold event at 8.2 ka. 
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JASON satellites documents a rise of 0.04 m for the period 1995-2010, which 
would allow a projection of 0.26 m per century. Other measurements converge 
toward values that do not exceed 0.30 m per century [13] [14]. These values are 
far from those in the data published by Hansen [15]. He calculated a 1 cm con-
tribution from ice sheets for the decade 2005-2015 and that it doubles each dec-
ade until the West Antarctic ice sheet is largely depleted. That time constant 
yields a sea level rise on the order of 5 m this century. Even though it has been 
largely diffused, the 5 m catastrophic scenario has been subsequently abandoned. 
In the recent years the IPCC has reported a sea level rise ranging from 0.50 to 
2.40 m, depending on different greenhouse gas concentrations in the atmos-
phere, in the coming years to 2100. 

Sea level rise as restored from the projection of geological data—i.e., records 
for the ~past 6 kyr—and that reconstructed from meteorological data—i.e., 
~from the last century—are suggesting no flagrant sea level rise break develop-
ment in the near future. Sea level rises based on estimates from models (IPCC, 
2019) will be higher by an order of magnitude by the end of the century [16]. Sea 
level rise as a comprehensive record shows a conceptual break between the pro-
jections (Actualist framework) from geological dataset and the prediction (Ca-
tastrophism framework) from IPCC conceptual models exists. 

7. Review of an Archetypal Scientific Publication 

Hansen et al. [17] published a synthetic article outside the UN collegial assess-
ments. It provides the general scientific frame for the IPCC climate philosophy. 
The last sentence of the abstract from this publication—“Burning all fossil fuels, 
we conclude, would make most of the planet uninhabitable by humans, thus calling 
into question strategies that emphasize adaptation to climate change”—supports 
the alarmist character widely propagated by the IPCC community. The Hansen 
et al. [17] publication also offers the opportunity to address discussion points of 
general interest such as the role of the Earth’s orbital parameters, the contribu-
tions of ice drilling or the central concept of climate sensitivity. The following 
considers four discussion specific points including orbital parameters, tempera-
ture and CO2 decorrelation, the climate sensitivity concept, and models. 

7.1. Antecedence of Temperature and Orbital Parameters 

Hansen et al. [17] claim that Cenozoic temperature, sea level and CO2 covaria-
tions provide insights into climate sensitivity to external forcing and sea-level 
sensitivity to climate change. The pioneering work of Milankovitch [4] shows 
that the Earth’s orbital parameters (eccentricity, obliquity and precession of the 
equinoxes) control the cyclic variations in the Earth’s climate (Figure 1). Sub-
sequently, Hays et al. [18] published an article in Science entitled: “Variations in 
the Earth’s orbit: pacemaker of the Ice ages”. This work shows that changes in 
the orbital geometry of the Earth (Figure 2) are the fundamental cause of the 
succession of Pleistocene glaciations (1.81 Ma to present). Orbital parameters 

https://doi.org/10.4236/ijg.2024.152009


J. Bourgois 
 

 

DOI: 10.4236/ijg.2024.152009 128 International Journal of Geosciences 
 

control the Earth’s insolation. For 500,000 years, major climate changes have 
followed variations in obliquity and precession [19]. 

Thus, during the Pleistocene, temperature and CO2 (Figure 1) evolved in pa-
rallel under strict orbital control. The control of insolation by the orbital para-
meters, which implies in the first instance the increase or decrease in tempera-
ture [20] is easily considered as opposed, the direct control of CO2 concentration 
by the orbital parameters—i.e., before the increase in temperature—is difficult to 
conceive. In other words proposing that a variation in insolation would at first 
cause a variation in CO2 in the atmosphere, which in turn would be the cause of 
an increase in temperature, is an incongruity. If by any chance this were the case, 
it would be appropriate to propose a demonstration of it. 

The inversion that proposes the increase in CO2 as the primary cause of the 
increase in temperature in the recent period can only operate within the frame-
work of a paradigm shift, that is a route from the Actualism framework (antece-
dence of temperature) to Catastrophism (antecedence of CO2). Nothing indi-
cates the harmlessness of an Actualist analysis for the recent period. No quanti-
fied threshold for the release of greenhouse gases into the atmosphere is identi-
fied which would imply reversal of the cause with the primacy of CO2 control 
over temperature rise. 

7.2. Temperature and CO2 Decorrelation 

Ice coring at the Vostok site (Antarctica) has allowed recovering samples whose 
age covers the past 400 kyr. Before the Eemian climatic optimum at ~128 ka 
(Figure 1), the temperature covaried in a close correlation with CO2. This oc-
curred during the short phase—i.e. less than ~15 kyr—of global warming at the 
end of cycle 2 (Figure 1). After the climatic optimum at ~128 ka, CO2 remained 
stable at approximately 274 ppmv (Figure 5) untill 114 ka, while the tempera-
ture decreased by approximately 4.5˚K. The decrease in temperature preceded 
that of the partial pressure of CO2 in the atmosphere. Therefore temperature and 
CO2 can evolve independently over a long period of time. Additionally, it should 
be noted that temperature and CO2 exhibit a similar relationship over time, at 
least for the past 400 kyr. For the four past climate cycles (Figure 1), tempera-
ture and CO2 exhibit a clear decorrelation during Earth cooling phases. 

The correlation/decorrelation fluctuation appears to be modulated with a time 
constant controlled by orbital parameters. A long-term projection of orbital pa-
rameters without taking into account the anthropogenic effects shows that the 
Earth climate is heading toward a new glacial cycle [18]. Since the planet is cur-
rently in a period of climatic optimum comparable to that of the Eemian, it would 
be useful for scientific concerns to free themselves from injunctions of evidence 
to study in more detail one or more decorrelation scenarios between tempera-
ture and CO2 (Figure 5). A comprehensive study of the decorrelation time pe-
riod extending from 128 to 114 ka would be appropriated to appraise the Earth 
climate future in a more open way. 
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Figure 5. Temperature (ΔT ˚K) and CO2 discrepancies following the Eemian climate op-
timum at 128 ka. From 128 to 114 ka CO2 release into the atmosphere remain stable at 
~274 ppmv while the temperature decreased by around 7.3˚K. The strict correlation of 
temperature and CO2 that prevailed before the Eemian climatic optimum vanishes for 14 
ka, the two uncorrelated parameters evolve independently (adapted from [21]). 

 
Basic works [22] [23] have improved the temporal resolution of ice drillings 

carried out in Antarctica and Greenland. These works cover the last 800 kyr, 
thus capturing the crucial period of time 128 - 114 ka (Figure 5) during which 
CO2 and temperature exhibit a de-correlation. Unfortunately, the sharing of their 
respective works, on the periods before and after 120 ka, leaves the 14 kyr time 
period following the Eemian climatic optimum on the margins of their scientific 
concerns. 

7.3. Climate Sensitivity Concept 

Hansen et al. [17] wrote: “Climate sensitivity depends on the initial climate state, 
but potentially can be accurately inferred from precise paleoclimate data. Pleis-
tocene climate oscillations yield a fast-feedback climate sensitivity of 3˚C ± 1˚C 
for a 4 Wm−2 CO2 forcing if Holocene warming relative to the Last Glacial 
Maximum (LGM) is used as calibration, but the uncertainty is substantial and 
partly subjective because of poorly defined LGM global temperature and possible 
human influences in the Holocene”. 

At this point the concept of climate sensitivity appears. The MSC uses the ac-
tion of CO2 on climate sensitivity, such as the temperature variation in ˚C asso-
ciated with a doubling of the concentration of carbon dioxide in the atmosphere. 
An estimated increase in average Earth temperature of 4.1 Wm−2 for a doubling 
of CO2 released into the atmosphere has been proposed [25]. Thus, rejection of a 
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determined volume of CO2 in the atmosphere induces an increase in tempera-
ture. This constrains the paradigm framework to Catastrophism since there is 
antecedence of CO2 over temperature with inversion of the cause identified in 
paleoclimatology. 

The MSC uses the climate sensitivity as a parameter injected into the model-
ing of global warming. This parameter is considered a general property of the 
climate system. In a coupled ocean-atmosphere global climate model, climate 
sensitivity becomes an emergent property. This emergent property is no longer a 
simple parameter of the model but the result of a combination of physical factors 
and estimated parameters. The model is no longer strictly “physical”; it becomes 
an “emergent model” used as a specific means for investigating the climate of the 
past. Hansen et al. [17] wrote: “We use a global model, simplified to essential 
processes, to investigate state dependence of climate sensitivity, finding an in-
creased sensitivity toward warmer climates, as low cloud cover is diminished and 
increased water vapor elevates the tropopause”. Conventional global models that 
become ineffective toward extreme climatic conditions (snowball, greenhouse) 
justify the use of a simplified ad hoc model. In this way, Hansen et al. [17] show 
a rapid response of 3˚C ± 1˚C for a CO2 forcing corresponding to 4 Wm2 for the 
Pleistocene period. They also propose for the last interglacial an increase of 3˚C 
to 4˚C for a CO2 forcing of 4 Wm2. These two examples show a weakness in the 
methodological framework. Indeed, the model has been developed to accept the 
antecedence of the CO2 over temperature (Catastrophism framework) for eva-
luating two climate scenarios steered by temperature (Actualist framework). This 
paradigm agility is questionable. 

The forcings that can influence and control Cenozoic climate mechanisms 
have been examined [1]. These include tectonics, the distribution of oceans and 
continents, the opening and closing of maritime corridors, the partial pressure of 
CO2, the hydrological cycle, stimulation and orbital anomalies, and the existence 
of sills or eruptions of methane. All these forcings can lead to an alteration or a 
reinforcement of the climatic sensitivity with specific time constants. Thus, the 
historical paleoclimatology community has defined and used a conceptual mean-
ing of the term “sensitivity” different than that used today by the MSC communi-
ty. This is confusing since the MSC uses “sensitivity” with the two different mean-
ings [17] i.e., as a parameter injected into the modeling of global warming and as 
forcing concept exploring the Earth past climate through modeling. 

Recently, a disruption of radiative forcing in Antarctica has been identified 
[26]. During the late Oligocene (~23 Ma), cooling (cold orbital conditions) at 
high latitudes occurred, while oxygen isotopes documented warming and loss of 
ice volume. The researchers propose that this anomaly results from tectonic 
forcing (subsidence) inducing a marine transgression (in Antarctica) with an 
atmospheric carbon dioxide response threshold, below which the Antarctic ma-
rine ice sheet grows and above which the warming of the oceans exacerbates the 
decline of the ice sheets. Thus a local tectonic event induces a disruption of ra-
diative forcing that in turn induces a CO2 response through a threshold switch. 
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In this complex causal chain, temperature controls the CO2 response. 
The climatic sensitivity concept, first used in paleoclimatology (Actualist 

framework) is basically a forcing that amplifies a second-order cause originating 
from insolation. The climatic sensitivity factor can accentuate or diminish the 
climatic response from the first-order forcing, i.e., the temperature. As shown 
above, the concept of climate sensitivity as developed by the MSC is a parameter 
injected into the modeling of global warming that is directed to emergent prop-
erties. There is a deep diversion from the initial paleoclimatological meaning. 
This elucidates the possible origin for the increasing harmlessness of MSC mod-
els as proposed by [13] since it is associated with no explanation regarding the 
paradigm framework, including the implicit back and forth from Actualism to 
Catastrophism. 

7.4. Models 

Hansen et al. [17] claim the following: “We use a global model, simplified to es-
sential processes, to investigate state dependence of climate sensitivity, finding 
an increased sensitivity toward warmer climates, as low cloud cover is dimi-
nished and increased water vapor elevates the tropopause”. Using their global 
climate model—i.e., ad hoc—they try evaluating its efficacy in reproducing the 
two extreme climatic situations of rapid feedback—i.e., snowball and green-
house, see below. This amounts to seeking the best value of the sensitivity factor 
to obtain the desired result from the model. 

Hansen et al. [17] used the climatic state of the extreme situations to evaluate 
the response time of feedbacks. Climate feedbacks are rapid during snowball and 
greenhouse situations on Earth. When the land becomes cold enough for the ice 
cover to reach the tropics, the boost in albedo then causes the ice to expand ra-
pidly to the equator. This state of the planet called the “snowball” (ice covering 
the Earth) is unstable in relation to a high sensitivity. Weak erosion originating 
from ice cover protection leads to an accumulation of volcanic CO2 in the at-
mosphere. This results in rapid deglaciation. Therefore the accumulation of CO2 
is in the first instance the result of a variation in temperature, in this case a de-
crease. At the other end, a hot planet (greenhouse Earth) would lead to an in-
crease in the amount of water vapor in the atmosphere, which would cause the 
emergence of radiation from the upper cold layers. The result would be a reduc-
tion in the energy emitted into space and an amplification of the greenhouse ef-
fect to the point of effects considered uncontrollable. Regarding the climate sen-
sitivity estimates used in their global model, Hansen et al. [17] conclude: “Final-
ly, we use an efficient climate model to expand our estimated climate sensitivi-
ties beyond the Cenozoic climate range to snowball Earth and runaway green-
house conditions”. The good results of the global model for extreme situations 
partly justify the relevance of the sensitivity values retained for the modeling. 

For the recent period, their model is considered relevant to assess the impact 
of human activity on the climate [17]. Ice and ocean sediment drilling allow 
them to measure the climatic forcings caused by the evolution of greenhouse gas 
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levels in the atmosphere and albedo. The global temperature change obtained by 
multiplying the sum of the two climatic forcings, greenhouse gases and albedo, 
by a sensitivity of 3˚C to 4˚C per Wm2 gives a remarkably good fit with the es-
timated warming of 4.5˚C between 20 and 11.5 ka (Last Glacial Maximum to 
Holocene). This good match in the Actualist framework (antecedence of tem-
perature) between measurements acquired from ice drilling and the result of the 
model is used to justify the merits of its application in the Catastrophist frame-
work (antecedence of CO2). This in turn justifies a catastrophic climate predic-
tion for the end of this century. In addition to the undocumented conceptual 
shift from one paradigm to another, it must be noted that the glaciations of the 
last 800 kyr are controlled in the first instance by orbital parameters, which 
imply the primacy of temperature over CO2 and not the reverse. 

As noted above, the conceptual content of climate sensitivity that has become 
a modeling parameter (Catastrophism) for the MSC is different from that ac-
cepted by Actualism paleoclimatology. In the historical context of geology, the 
governing physical parameter of the climate system is temperature. A second- 
order forcing (including CO2) can then intervene and disturb the system by 
causing a response of amplification or reduction of the initial first-order forcing, 
the temperature. The global model [17] based on the antecedence of CO2 has 
been used to evaluate its effectiveness over periods of the past for which we 
know the antecedence of temperature over CO2 to be the case. What should we 
think of these models whose development is based on the use of two antagonist 
paradigms in a context where the antecedence of CO2 has not received any dem-
onstration? In his book entitled “Unsettled”, Koonin [13] physicist, and climate 
adviser to former United States president Barack Obama devotes an entire sec-
tion to the analysis of mathematical simulations of the climate system. He shows 
the increasingly imprecise nature of the models over time, the most recent being 
the least effective. This highlights in particular the difficulty of separating the 
role of natural CO2 variability from that of human influences in the warming 
that has occurred since 1980 (Figure 3). 

Regarding the IPCC models and their profusion (Figure 6), it is instructive to 
refer to a recent article [27]. Stark notes in the approach of the IPCC, a recourse 
and excessive confidence in the use of a “pseudoscience” known as “cargo cult”, 
which consists of favoring evidence, that confirms a presumed hypothesis, con-
trary to the scientific method. To this must be added the overall approach that 
the IPCC regularly uses. It consists [27] of taking a group of models, calculating 
the mean and the standard deviation of their predictions, then treating the mean 
as if it were the expected value of the result (which it is not) and the standard 
deviation as if it were the natural variability of the process that generates the 
climate (which it is not). 

8. Conclusions 

The evolution of orbital parameters controls the insolation—i.e., the temperature  
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Figure 6. Colored lines show six different sea level rise scenarios relative to year 2000. 
The boxes on the right are the likely ranges in sea level by 2100 while the lines above the 
boxes show increases based on latest research on Antarctic. Credit: National Climate As-
sessment, Chapter 2, KM4: Sea Level Rise [24]. Figure revised in 2019 [28].  
https://nca2018.globalchange.gov/chapter/2/. Note that no constraint exists for the time 
segment 1800 - 1900 yrs accepting a stable sea level. Also note the wide range of projected 
change in sea level rise—i.e. 0.5 to 2.4 m. RCP—Representative Concentration Path-
way—related to different greenhouse concentrations scenarios. Interm.—Intermediate. 

 
—of the Earth through time. This in turn induces the periodic variations in the 
Earth’s climate, at least for the past 800 kyr. Ice coring (in Antarctica, and 
Greenland) documents a close covariation of temperature and CO2 content in 
the atmosphere during time periods of Earth warming (Figure 1). In contrast, a 
strong decorrelation of these two parameters characterizes the time periods of a 
cooling Earth extending from climate optimums to terminations. No evidence 
exists documenting CO2 antecedence over temperature during warm/cool Qua-
ternary cycles. 

During the Cenozoic, major events, such as the Late Paleocene Thermal 
Maximum or the glacial event that was initiated by the appearance of the An-
tarctica ice sheet at the Eocene-Oligocene boundary were primarily thermally 
controlled. The associated CO2 content variation in the atmosphere occurred in 
the wake of thermal events through second-order forcing, positive or negative. 

Conversely, the MSC considers the massive release of greenhouse gases in the 
atmosphere to be the main cause of warming in recent decades. This entails an 
implicit paradigm shift since the cause during the past history of the Earth then 
is presented as the consequence for the present time. This basic point is not 
demonstrated or even discussed. Qualified as “virtually certain”, this becomes an 
axiom for the MSC models. By using ad hoc sensitivity parameters in their “effi-
cient climate model” [17] discussion regarding CO2 antecedence over tempera-
ture and associated paradigm shift can be avoided. 

Basically, the MSC scientific community proposes models built on the idea of 
CO2 antecedence over temperature. Because no evidence exists for this antece-
dence, something must be done to palliate this gap. That will entail testing the 
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efficiency of the models for reproducing parameters characterizing the climate 
evolution for specific time periods of the Earth’s past. Because these time periods 
are entirely controlled by the antecedence of temperature, it makes no sense to 
test a model based on the reverse—i.e., CO2 antecedence over temperature—. 
The back and forth from one paradigm to another (from Catastrophism to Ac-
tualism) explains, at least in part, the failure of the models as noted by Koonen 
[13]—i.e., “Many muddled models” p. 77-96. 

Considering that the antecedence of CO2 over temperature has not been 
demonstrated, other avenues of research should be explored to characterize the 
possibility of an origin, not yet identified, of the current increase in temperature 
of our planet. If accepting that the main target is fighting against global warm-
ing, it is imperative to explore its potential origins in an exhaustive way. 

The Earth’s climate is currently in a climatic optimum phase (warm) compa-
rable to the Eemian (128 ka). At that time, our planet was at the dawn of a shift 
toward a new glaciation [18]. The current warming could be just a short-lived in-
cident masked by anthropogenic emissions Between 128 and 114 ka a decorrela-
tion existed between the CO2 and temperature. For 14 kyr, CO2 remained stable, 
while the temperature dropped even though these two parameters are usually 
linked. Understanding the climatic process at the origin of such de-correlation can 
represent a way out for the climate anthropic dogma. 
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