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Abstract: Presented here is a simple and reliable method of accurately calculating the average near surface atmospheric
temperature on all planetary bodies which possess a surface atmospheric pressure of over 0.69kPa, by the use of the molar
mass version of the ideal gas law. This method requires a gas constant and the near-surface averages of only three gas
parameters; the atmospheric pressure, the atmospheric density and the mean molar mass. The accuracy of this method proves
that all information on the effective plus the residual near-surface atmospheric temperature on planetary bodies with thick
atmospheres, is automatically ‘baked-in’ to the three mentioned gas parameters. It is also known that whenever an atmospheric
pressure exceeds 10kPa, convection and other modes of energy transfer will totally dominate over radiative interactions in the
transfer of energy, and that a rising thermal gradient always forms from that level. This rising thermal gradient continues down
to the surface, and even below it if there is a depression or a mine-shaft present. This measured thermodynamic situation,
coupled with other empirical science presented herein, mean that it is very likely that no one gas has an anomalous effect on
atmospheric temperatures that is significantly more than any other gas. In short; there is unlikely to be any significant net
warming from the greenhouse effect on any planetary body in the parts of atmospheres which are >10kPa. Instead, it is
proposed that the residual temperature difference between the effective temperature and the measured near-surface
temperature, is a thermal enhancement caused by gravitationally-induced adiabatic auto-compression, powered by convection.
A new null hypothesis of global warming or climate change is therefore proposed and argued for; one which does not include
any anomalous or net warming from greenhouse gases in the tropospheric atmospheres of any planetary body.

Keywords: Climate Sensitivity, Greenhouse Effect, Global Climate Change, Global Warming, Earth Temperature,
Venus Temperature, Auto-Compression, Atmospheric Thermal Gradient

1. Introduction
The basis of this work was first published in 2017 [23].
Here is presented a more comprehensive version, which
includes the following; a discussion on the causes of the late
20th century warming, newly published papers, a reassessment of the accuracy of the temperature of Mars, a
detailed discussion about Venus and an outline of the
problems with the currently accepted ‘null’ hypothesis of
climate. A new ‘null’ hypothesis of climate is advanced in
this work, which excludes any significant anomalous
warming effects arising from atmospheric greenhouse gases.
It will be shown that any anomalous warming effects of

greenhouse gases (GHG) such as CO2, are likely subjected to
a 100% rate of negative feedback in all troposphere’s, and
that this appears to be inherent to all planetary atmospheric
systems. The fine detail of these feedbacks will not be
outlined here, but the open nature of the atmosphere, coupled
with the following thermodynamic, scientific and other
arguments, indicate that this new null hypothesis of climate is
needed and fully makes sense. The present ‘null hypothesis’
of climate assumes - without empirical evidence - that there
is a tropospheric greenhouse effect (GHE); meaning an
anomalous net warming from greenhouse gases like CO2.
This effect supposedly causes significant net warming in the
troposphere [24] - even though this hypothetical warming has
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never actually been empirically measured, quantified and
then attributed to GHG in any published, peer-reviewed
scientific study to date.
1.1. Thermal Gradients Appear in All Atmospheres Above a
Pressure of 10kPa
It is known that planetary bodies which have thick
atmospheres, naturally set up a rising thermal gradient in that
part of the atmosphere which is higher than a pressure of
10kPa, until that bodies’ surface is reached [1] (Figure 1). Less
well known is that this rising temperature gradient continues
even below the surface [2] making it problematic to attribute
this thermal gradient to the GHE. In this denser part of the
atmosphere, the troposphere, convection and adiabatic autocompression effects rule over radiative or ‘greenhouse’ effects
[21] in energy transfers, in the determination of atmospheric
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temperatures and in the formation of the thermal gradient.
However, higher up in the atmosphere, once the atmospheric
pressure drops below 10kPa then radiative effects dominate
energy transfers. This is because the atmosphere there is too
thin to initiate convection or any warming due to autocompression. Although the term ‘auto-compression’ may be
unfamiliar to some, this can be seen as simply an engineering
term for what meteorologists call the ‘lapse rate’ and
astronomers call the ‘Kelvin-Helmholtz’ contraction. Under
the latter, the contraction and compression of an inter-stellar
molecular gas cloud under gravity, achieves such enormously
high temperatures that nuclear fusion initiates, and a star is
born [3]. Support for the idea of a permanent thermal gradient
caused by the action of gravity on a thick atmosphere, in the
presence of the solar flux comes from recent work by Nikolov
& Zeller [4].

Figure 1. A thermal gradient appears in all planetary atmospheres >10kPa [1].

Using this knowledge, an exacting yet simple method is
introduced, which enables the average near-surface
atmospheric temperature of any planetary body with an
atmospheric pressure of over 10kPa, to become easily and
quickly calculated. A molar mass version of the ideal gas law
is utilised (formulas 5 and 6), which consists of one fixed gas
constant and three basic atmospheric gas parameters; the
average near-surface atmospheric pressure, the average nearsurface atmospheric density and the mean molar mass of the
near-surface atmosphere.
This formula proves itself here, to be not only more
accurate than any other method heretofore used but is far
simpler to calculate. It requires no input from parameters
previously thought to be essential for the calculation of
atmospheric temperatures, such as; solar insolation, albedo,
greenhouse gas content, ocean circulation and cloud cover
among many others. The reason these are not required, is
because they, (and all others) are already automatically
‘baked-in’ to the three gas parameters mentioned. Note that
although terms for insolation intensity and auto-compression
are not used in the formula, it is proposed that these two are
still what virtually determine an average near-surface

planetary atmospheric temperature.
1.2. Venus: The Planet Which Is Hard to Explain Using the
Greenhouse Effect of CO2
There has always been difficulty in explaining, or in
formulating a simple method to satisfactorily explain or
calculate the very high surface atmospheric temperature of
the planet Venus using conventional mathematical means or
by employing the greenhouse gas hypothesis. Here, the molar
mass version of the ideal gas law will be used to simply and
accurately determine the surface temperature of this planet,
by the measurement of three gas parameters and the
knowledge of one fixed gas constant.
Whatever hypothesis is used to explain the Earth’s
temperature, it must also take into account the universality of
the physical laws of nature and of thermodynamics. For
instance, it must explain how a universal atmospheric
thermal gradient and enhancement [1] that is widely
attributed to the action of a wholly above-surface GHE, can
still continue on with its gradient unchanged, to below the
surface level as it does in a mine-shaft [2]. And how this
same gradient/enhancement appears in atmospheres with
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virtually no greenhouse gases present. And must also explain
how the temperature in the Venusian atmosphere, at the same
pressure as the Earth’s surface, relates exactly to the Earth’s
average surface temperature once the different levels of solar
insolation [5] are taken into account - despite the large
differences in atmospheric greenhouse gas content. The

Venusian lapse rate, perhaps surprisingly, is very similar to
Earth’s at 7.7 K/km but extends much higher, to at least
50km [6]. A little below that height at 49km is where a
pressure of 1atm is to be found and is where a temperature of
~340K has been measured [6,78] to prevail.

Table 1. Earth’s average temperature at 1atm vs the Venusian temperature at the same pressure.
Planet
Earth
Venus

Temperature 1atm
288 Kelvin
340 Kelvin

Relative Solar Insolation
1.00
1.91

The temperature of a planetary body in space varies with
the fourth-root of the power incident upon it, meaning that
the temperature of Venus at 1atm (Tv) should be the fourthroot of 1.91 times the temperature on Earth at 1atm (Te).
Venus receives 1.91 times the solar insolation of Earth [5]
(Table 1).
Tv = √1.91 x Te

(1)

The temperature in the Venusian atmosphere from
Venera’s 8, 9, 10, 11 and 12 and from the Pioneer Sounder at
1atm, averages ~340K [58] [59]. This average temperature,
divided by the fourth-root of the insolation difference, results
in 289K - a value very close to Earth’s average surface
temperature at 1atm. Yet Venus has a 96.5% greenhouse gas
atmosphere, compared to Earth’s at just 2.5% [53]. It’s hard
to imagine atmospheres with such a differing greenhouse gas
content, yet there still remain very strong similarities in the
lapse rate, in the rate of the thermal gradient and as seen here,
in the relative insolation-adjusted temperatures at 1atm.
These measurements, relationships and the similarity of the
thermal gradients point strongly towards the existence of a
universal physical law which governs planetary atmospheric
temperatures - and one which does not take into account the
relative greenhouse gas contents; instead, this law clearly
operates as if GHG are not special.
It is now possible to solve for Venus at 1atm for density,
thus;
ρ = PM/RT

(2)

ρ = 101.3 x 43.45 / 8.314 x 340 = 1.556kg/m³
The density at 1atm, assuming the atmosphere remains
well mixed at a height of 49km, calculates out at 1.556kg/m³.
Here the pressure has been chosen, and almost certainly the
molar mass remains the same as the surface, therefore this
has isolated any changes in the only free parameter
remaining; the density. The differences to Earth’s surface
parameters are now clear and are caused by the pressure of a
heavy dense atmosphere, offset by a density increase
mitigated by the higher insolation. The comparison result is a
50% rise in molar mass, which in isolation would translate
into a strong warming from 288K to 432K. But there is also a
27% rise in density over Earth at 1atm, which relates to
considerable offsetting cooling, resulting in the final
temperature of 340K. Revealed here is the advantage of

Fourth Root
1.000
1.176

Comparison Temperature
288 Kelvin
289 Kelvin

choosing a familiar pressure to work from rather than the
unfamiliar Venusian surface pressures. It can be seen that the
measured temperature difference from 288K to 340K is
directly related to the 50% higher molar mass of the
atmosphere combined with the 27% higher insolationmoderated atmospheric density and very likely not to its
enhanced greenhouse properties.
Looking at the surface parameters on Venus can also be
instructive; again, there is the same 50% increase over Earth
in molar mass, which in isolation brings the initial base
warming to 432K. Then there remains the (very familiar on
Earth) battle between pressure and density, which finally
determines temperature. Here pressure clearly wins out with
a surface pressure that is 91x Earth’s, and density settles at
53x Earth’s. Do these numbers point to the end result of a
‘runaway greenhouse effect’, or to just what would be
expected from gas thermodynamics? Taking into account all
factors, the evidence suggests the latter. What very likely
determines these final numbers is the relationship between
the enormous mass of the Venusian atmosphere, the autocompression and the energy put into the upper atmosphere by
the Sun. There are many reasons to conclude that there is no
net warming from the Venusian CO2.
Of note is that very little or no direct solar insolation
reaches the Venusian surface [58, 59], certainly no more than
10% of that which reaches the Earth’s surface. In addition,
the lowest several kilometres of the Venus atmosphere are
not a gas, but a super-critical fluid. The critical pressure of
CO2 is 7,380 kPa and the critical temperature is +30°C, so
the conditions on the near-surface of Venus dictate that the
entire atmospheric surface layer, to a depth of approximately
~4km must be a super-critical fluid. Five problems can be
readily identified with regard to the possibility that the GHE
of CO2 is the cause of Venus’s high surface temperatures, as
is currently claimed by NASA, the IPCC and most
mainstream climate scientists;
1) The first question that might be asked is; can a highly
compressed and super-heated super-critical fluid that is
more like an ocean than a gas, still possess the
greenhouse properties of an ordinary atmospheric gas?
This seems to be highly unlikely. However, it is true that
fermions, (of which CO2 is made) when highly
compressed,
increase
the
width
of
their
absorption/emission bands, (because the Pauli Exclusion
Principle [72] prevents fermions from being in the same
state and in the same place.) Whether this factor has
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affected the surface super-critical fluid sufficiently to
create a gas-like GHE is unknown at present.
2) A second problem with regard to the GHE claim for
Venus is that the atmosphere is very thick and is
optically opaque – more like a thick soup than
transparent like the Earth’s atmosphere is.
Measurements from the surface of Venus show that
<20W/m² of direct short-wave solar insolation [58, 77]
actually makes it to the surface of Venus to warm the
surface for the up-welling infra-red radiation to be
available to be captured by any possible atmospheric
GHE. In fact, direct solar insolation can be neglected
below a height of 60km, as virtually all direct solar
radiation below that level is ‘scattered’ by the thick
atmosphere. The flux of this scattered solar insolation
was measured on the surface by six separate landers and
appears to be very low [58] averaging <<10% of the
2,644 W/m² TOA insolation flux. In contrast, Earth
receives much more at 12% of its TOA insolation
directly onto the surface (161 W/m² of 1,366 W/m²)
[74] and much more if scattered, and atmospheric and
back-radiation are counted.
3) Third, Venus has a very slow rotation period, which
makes the Venusian ‘night’ ~58 Earth-days long [75].
During this long night, measurements have been taken of
the atmospheric and the surface temperatures, and they
remain basically the same all through the long night just
as they are during the long 58-day Venusian ‘day’. The
surface cools only very slightly from ~737K to ~732K
during this very long night. A question might reasonably
be asked here; “How can the GHE of CO2 be responsible
for all this surface heat, by trapping upwelling longwave
radiation, emitted from absorbed direct solar insolation
and hence keeping the surface hot with re-emitted
downwelling radiation, when little or no direct Sun
arrives to the surface during the ‘day’ and when no Sun
at all arrives during the 58-day long ‘night’?”
4) Fourth, the very high albedo reduces Venus’s access to
solar insolation. Even though Venus’s TOA insolation is
~2x Earth’s, the reflectivity of Venus is so high at 75%
that this more than cancels out the higher TOA
insolation. This means that although it is closer to the
Sun, the Venusian atmosphere as a whole actually
absorbs much less Solar warmth than Earth does;
(2,644/4) x (1-0.75) = 165 W/m² vs (1,366/4) x (1-0.29)
= 242 W/m² for Earth. If Venus receives even less net
solar radiation than the Earth does, how can it maintain
a very much higher temperature profile in its
atmosphere because of this radiation?
5) Fifth, although as might be expected because of its high
density, the Venusian atmosphere moves only slowly at
the surface (<10km/hr), it rotates very rapidly at 70km
in height, the cloud tops level, circling the planet every
4 days at speeds of up to 100m/s (360km/hr) [76]. Why
does the Venusian atmosphere rotate westwards at sixty
times [73] the rotation speed of the planet, and what is
the mechanism driving and maintaining it? Given that
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the atmosphere is open to space and can expand and
contract, and is in constant motion like this, how is the
GHE of CO2 affected? Could it be subjected to
sufficient negative feedbacks to eliminate any net
warming from it altogether?
The Venus atmosphere is so hot that it radiates at the rate
of 15,000W/m² down to the surface, [79] even though less
than 20W/m² of direct solar insolation actually reaches the
surface. A conventional ‘GHE’ of the type described by the
IPCC is not possible with these numbers. If it is not the GHE,
then where does Venus get the vast amount of energy from to
keep such a heavy, thick atmosphere in motion and so very
hot? The answer proposed here is the same as for Earth; autocompression, adiabatic convection and the conversion of
higher-level atmospheric potential energy to lower-level
kinetic energy.
1.3. Molar Mass Version of Ideal Gas Law Accurately
Calculates Planetary Surface Temperatures
A version of the ideal gas law may be used to more
accurately determine surface temperatures of planets with
thick atmospheres than the S-B black body law, [7] if a
density term is added; and if kg/m³ is used for density instead
of gms/m³, the volume term V can be dropped. This formula
then may be known as the molar mass version of the ideal
gas law (Formulas 5 or 6).
The ideal gas law is; PV = nRT

(3)

Convert to molar mass; PV = m/M.RT
Convert to density; PM/RT = m/V = ρ
Drop the volume term; ρ = P/(R.T/M)

(4)

Find for temperature; T =

(5)

(

)

V = volume
m = mass
n = number of moles
T = near-surface atmospheric temperature in Kelvin
P = near-surface atmospheric pressure in kPa
R = gas constant (m³, kPa, kelvin⁻¹, mol⁻¹) = 8.314
ρ = near-surface atmospheric density in kg/m³
M = near-surface atmospheric mean molar mass (gm/mol-1)
Alternatively, the molar mass version of the ideal gas law
can be written thus;
T = PM/Rρ

(6)

2. Methodology Involves Calculating the
Average Near-Surface Temperature of
Planets
Formula 5 is here used throughout:
Using the properties of Venus, [8]
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=

9200
65
(8.314 x
)
43.45

Venus calculated surface temperature = 739.7K
Using the properties of Earth from Wiki, [9]
101.3
=
1.225
(8.314 x
)
28.97
Earth calculated surface temperature = 288.14K
Venus is calculated at 739.7K, which is given by NASA as
~740K. Earth is calculated at 288K, currently its quoted by
NASA [5] at 288K. It will be noted that the average
temperature of the surface of Titan was measured by the
Voyager 1, and by the Huygens lander [10] and was probably
used as an input to find the surface density; (the
independently-measured surface density on Titan could not
be found in the literature). The 94K will therefore come out
of the below formula, since it is a rearrangement of formula
3. This could be seen as a circular argument. However, it is
unlikely that if and when the density of Titan is directly
measured, for instance by the use of a dasymeter or similar, it
will be significantly different from the 5.25kg/m³ stated here.
Calculate for Titan, data [11];
=

146.7
5.25
)
(8.314 x
28.0

Titan calculated surface temperature = 93.6K
Titan and Saturn share the same solar insolation, yet Titan is
much colder (39K colder) than Saturn, despite the moon having
8,000 times the concentration of the strong greenhouse gas
methane in its atmosphere than Earth does, or more relevantly, 3
times the methane concentration than Saturn does. Saturn has no
other significant GHG in its atmosphere. Titan is even colder at
1atm - which is the level the temperature is being measured on
Saturn. Why is Titan so cold, despite all the greenhouse gas it
possesses, and in spite of receiving just the same solar insolation
that Saturn does? Its density; at surface, the density is 27 times
that at 1atm on Saturn. Questions remain about where and how
Titan got such a dense and thick atmosphere, - and how the
small moon retains it. Also of interest is that as well as the 2.7%
Methane content, Titan has a 97% Nitrogen atmosphere, a gas
which has been claimed to take on some of the properties of a
greenhouse gas at the temperatures prevailing on Titan [80].
And like Venus, Titan’s atmosphere appears to be a ‘superrotator’ [81], meaning that the atmosphere rotates much faster
than the planetary surface does. Could this rapid motion be the
result of a negative feedback effect related to the almost 100%
of ‘greenhouse gases’ which comprise the atmospheres of both
planetary bodies?
Calculate for Earth’s South Pole, data [12];
=

68.13
1.06
)
(8.314 x
28.97

Earth’s South Pole average calculated temperature = 224K
(-49°C)
It’s clear from these figures at the South Pole, that the low
temperature comes mainly from the low pressure.
Calculate for Mars [13];
=

0.69
0.02
)
(8.314 "
43.34

0.9

=

(8.314 "

0.02
)
43.34

Mars calculated surface temperature = 180K to 234K
The average temperature on Mars is reported as either
210K [13] or 191K [4]. As suspected from other work [1] [4]
this method of temperature calculation is tricky for Mars, due
to the very low and highly variable atmospheric pressure.
Pressures were measured [60] at the Viking 1 landing site and
varied between 0.69kPa and 0.9kPa, according to the season.
It is noted that it is only in atmospheres with a pressure of
over 10kPa that strong convection and a troposphere/tropopause
is formed, with its associated thermal gradient. Nevertheless, the
formula still provides a useful range of surface temperature by
the use of these lower pressures, which in fact extend evenly
across the measured actual. For Mars, the mid-point between the
summer and the winter pressures is used, which results in a
calculated temperature of 207K, compared to the measured
210K.
The gas giants will now be assessed; note that these
planets do not have a defined surface like the terrestrial
planets have, so here they are given a ‘surface’ by using the
Earth’s surface pressure of 101.3kPa (1atm) as a level to use
for this calculation.
Calculate for Jupiter [5];
=

101.3
0.16
(8.314 x
)
2.2

Jupiter calculated temperature at 1atm of pressure = 167K
Calculate for Saturn [5];
=

101.3
0.19
(8.314 x
)
2.07

Saturn calculated temperature at 1atm of pressure =
132.8K
Calculate for Uranus [5];
=

101.3
0.420
(8.314 x
)
2.64

Uranus calculated temperature at 1atm of pressure = 76.6K
Calculate for Neptune [5];
=

101.3
0.450
(8.314 x
)
2.53

=

101.3
0.450
(8.314 x
)
2.69

For Neptune, NASA supplies two values for mean molar
mass; 2.53 and 2.69, this necessitated two separate
calculations to give a high and a low of calculated
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temperatures, as was done for Mars. Neptune’s calculated
temperature at 1atm gives a range of 68.5K to 72.8K. The
temperature on Neptune at 1atm of pressure is measured at
72K; this lies quite handily between the two calculated

112

temperatures. The calculated and actual average ‘surface’
temperatures of the eight planetary bodies are compared in
Table 2, along with the errors.

Table 2. Comparison of calculated and actual average ‘surface’ temperatures.
Planetary body
Venus
Earth
South Pole of Earth
Mars (low pressure)
Jupiter
Saturn
Titan
Uranus
Neptune

Calculated temperature Kelvin
739.7
288.14
224
180 to 234 averages 207
167
132.8
93.6
76.6
68.5 to 72.8 averages 70.7

2.1. Explanation of the New ‘Null’ Hypothesis of Climate
Change Proposed Herein
The existing null hypothesis of climate change simply
assumes that there exists a 33°C ‘residual’ warming effect
[66], which in turn is assumed to be 100% produced by GHG
in the lower troposphere [24]. More assumptions are that
once CO2 is emitted by humans to the atmosphere, it remains
there for ‘hundreds of years’ [24]; another assumption is that
the ice core record for CO2 is correct (and not the plant
stomata record) and therefore that the CO2 concentration in
1750 (the so-called pre-industrial level) was 280ppmv, and a
final assumption is that all of the increase from this assumed
280ppm to the measured present level is anthropogenic. It is
proposed here that most or all of these assumptions are
incorrect. The residence time for CO2 is first shown to be
incorrect; it is in fact just 4yr [65,69,70,71].
The new ‘null’ hypothesis of climate change being put
forward here, is that in the case of Earth, solar insolation
provides the ‘first’ ~255*Kelvin – in accordance with the
black body law [14]; this being the ‘effective’ or the ‘base’
level. And a gravitationally induced thermal gradient caused
by auto-compression provides the ‘other’ ~33*Kelvin,
termed the ‘residual’, to arrive at the known and measured
average global temperature of 288Kelvin. The ‘residual’ is
not hypothesised to be provided by anomalous warming from
greenhouse gases, because if it was, it would not make sense
that the Venusian temperature at 1atm correlates exactly with
Earth’s temperature at the same pressure, when insolation
differences are allowed for.
And the consistent thermal gradients seen across
atmospheres and across all greenhouse levels above 10kPa
would not make sense, and the evidence presented in support
of the new null hypothesis as laid out in detail in section 3
would be violated. The result of the ‘thought experiment’
conducted in section 2.7-9 is also consistent with all these
findings. If the new null hypothesis of natural climate change
is to be violated, substantial and convincing empirical
scientific evidence would need to be brought to bear; it
would need to be in excess of that which has been presented
in the literature to date.
* These figures are disputed by recent work [4] however

Actual temperature Kelvin
740
288
224.5
210
165
134
94
76
72

Error
0.04%
0.00%
0.20%
1.40%
1.20%
0.89%
0.42%
0.79%
1.90%

this still would not change the conclusions here.
2.2. What Temperature Is and a Discussion About Maxwell
and Loschmidt’s Ideas
Temperature in a gas is a measure of the average kinetic
energy of the particles in the gas. When atmospheric gas
pressure exceeds 10kPa, a temperature gradient is set up from
that pressure level, [1] down to a planetary surface. This
thermal gradient constitutes a thermal enhancement and is
known and measured to continue even below the surface, if
there is for example, a mine shaft. It is hypothesised here,
that the cause of this thermal gradient is gravity-induced
auto-compression, and that along with insolation is an
essential part of the null hypothesis of climate. In general
terms, the surface temperature sets up convective overturning
of the troposphere, which is adiabatic through much of the
convection cycle [2], and this combines with gravitationally
induced atmospheric auto-compression to create the observed
tropospheric thermal enhancement and its associated
temperature gradient.
The origins of this thermal effect on gases go back to
James Maxwell, who, in his 1872 book ‘Theory of Heat’ [15]
demonstrated that the formation of the thermal gradient from
the tropopause downwards is assisted by convection and
more particularly, the increasing atmospheric pressure, which
itself is a result of a combination of the Earth’s gravitational
field and the atmospheric density.
“In the convective equilibrium of temperature, the
absolute temperature is proportional to the pressure..” James
Maxwell [15].
The idea of a thermal gradient naturally forming in any
column of gas in a gravitational field was first proposed in
the 1860’s by Loschmidt [16]. At the time, Maxwell thought
that this idea violated the second law of thermodynamics, yet
as has been shown here, derivations of Maxwell’s own ideal
gas law is an excellent predictor of temperatures – whenever
an atmosphere is thick enough to be compressed in a
gravitational field.
The controversy between Loschmidt on one side, with
Maxwell and Boltzmann on the other, raged for some time
and was finally experimentally tested in 2007, with the
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results published by Graeff [17] [56]. Graeff’s experiments
concluded that a gravitationally-induced temperature gradient
does spontaneously develop in sealed columns of both air
and water – the bottom of the column being warmer than the
top. The theoretical amounts of warming according to Graeff
should be 0.07K/m and 0.04K/m respectively. Graeff’s
experimental apparatus reported 0.07K/m and 0.05K/m – so
basically confirming Loschmidt’s predictions. The thermal
gradient appeared, despite the reverse gradient being
prevalent in the immediate environment of the experiment.
Loschmidt originally said that the second law of
thermodynamics needed to be re-stated to include the effects
of gravitational fields on fluids.
More recent work by Levy [57] has thrown some doubt on
Graeff’s work that a static column of a Maxwellian gas (such
as air) can spontaneously create a stable thermal gradient.
However, Levy’s work does show that a thermal gradient is
always created when a convective current, driven be a heat
source arises in a Maxwellian gas that is immersed in a
gravitational field; which is the exact case in all of the
planetary atmospheres examined here. Also revealed in the
work, is the theoretical basis for another observation - that
the rate of the thermal gradient is dependent on the average
molar mass of the atmosphere; with a higher molar mass
resulting in a stronger gradient. A gravity-induced thermal
gradient due to adiabatic compression is also found in the
deep ocean, commencing at 5,000m [57].
2.3. Auto-Compression Is Well Known and Used Daily in
Mining
Auto-compression is well known in underground mining
and is used by ventilation engineers to calculate how hot the
mine air will get, so that they know how much cooling air to
provide at each level. The effect of auto-compression can be
calculated by the following relationship;
Pe = Ps exp(gH/RT)

(7)

Where;
Pe = absolute pressure at end of column (kPa)
Ps = absolute pressure at start of column (kPa)
g = acceleration due to gravity (m/s²)
H = vertical depth (m)
R = Standard Temperature (Kelvin)
T = Final Temperature (Kelvin)
As can be clearly seen, this effect primarily relies on
pressure and gravity, which will be different for each
planetary body.
2.4. Mechanism Is Adiabatic
Note that we are examining a largely adiabatic process
during convection. When a gas parcel expands adiabatically,
as it does when rising in a gravitational field, it does positive
work – and the kinetic energy drops and so the temperature
drops. However, when a gas parcel is compressed, as it is
when it descends adiabatically in a gravitational field, then it
does negative work, and its kinetic energy rises and so its

temperature goes up. Why does the kinetic energy of the gas
rise when descending? It’s because some of its potential
energy is converted to enthalpy, so producing an increase in
pressure, specific internal energy and hence, temperature in
accordance with the following equation;
H = PV + U

(8)

Where;
H = enthalpy (J/kg)
P = pressure (Pa)
V = specific volume (m³)
U = specific internal energy (kinetic energy)
2.5. Discussion on Maxwell vs Arrhenius and the
‘Greenhouse Effect’
Work in this area of gas physics was detailed in the 19th
century. However, there is a strong difference between the
work and the views of the researchers Maxwell and
Arrhenius. Maxwell’s work [15] shows that temperatures in
the lower troposphere of Earth are primarily determined by
convection and the atmospheric mass/pressure/gravity
relationship. Arrhenius’s later work [18] completely ignored
this and determined that temperatures in the lower
troposphere of Earth are caused by the radiative effects of
greenhouse gases. There have been papers critical of
Arrhenius’s radiative effects ideas since 1909 [19]. Which
idea is correct is critical to the present, since if Arrhenius is
correct, then there should be some concern about CO2
emissions, if the climate sensitivity is high enough. But if
Loschmidt’s version of Maxwell’s work is correct, then
doubling CO2 will have no measurable effect on tropospheric
atmospheric temperatures, and the climate sensitivity will be
too low to be measurable.
What do atmospheric measurements actually show?
Measurements [20] of the effects of more CO2 in the atmosphere
appear to strongly support Maxwell’s ideas. At pressures above
10kPa, “the extra CO2 merely replaces water vapour” and little
difference is seen in temperatures – but at pressures below
10kPa more CO2 is measured to cause strong cooling. One of
the main problems with the Arrhenius view, is that radiative
transfers are emphasised, and convection is virtually ignored as
a mode of heat transfer. Yet later work shows that not more than
11% of heat transfer in the troposphere is actually carried by
radiation [21]. Whether a small change in this already small
percentage can cause significant net warming in an open
atmosphere is highly debatable. A recent paper has supported
the Arrhenius view somewhat by quantifying a small forcing
due to increased atmospheric CO2 [22], however, there has been
no confirmation of this in a follow-up paper. But there still
remains a lack of any paper in the literature, which quantifies
any warming that has been attributed to increasing atmospheric
CO2 concentrations.
2.6. The Accuracy, Implications and Limitations of
Formulas 5 and 6
It is apparent that this simple formula calculates the near
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‘surface’ temperatures of many planetary bodies in our Solar
System very accurately (Figure 2). Specifically, all of those
which have atmospheres thick enough to form a troposphere
(i.e. possessing an atmospheric pressure of >10kPa). These
are; Venus, Earth, Jupiter, Saturn, Titan, Uranus and Neptune.
All calculated temperatures are within 1.2% of the NASA
reported ‘surface’ temperature (Mars’s temperature can also
be predicted but is <<10kPa, which is too low for convection
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to occur). This accuracy is achieved without using the S-B
black body law, or the need to include terms for such
parameters as TSI levels, albedo, clouds, GHE or, for that
matter, adiabatic auto-compression.
All that is required to be able to accurately calculate the
average near-surface atmospheric temperature, is the relevant
gas constant and the knowledge of the three variable gas
parameters.

Figure 2. Actual temperature vs calculated temperature of 8 planetary bodies and the South Pole.

To be crystal clear about the limitations of the molar mass
version of the ideal gas law; the nature of the formula means
that it cannot in general be used to determine the cause of an
atmospheric warming or cooling event. However, by
isolating and examining changes to specific gas parameters,
it may be possible to determine what is not causing a specific
warming or cooling event - if the effect of the cause must
result in a large anomalous change in a specific gas
parameter or set of gas parameters.
2.7. A Thought Experiment Involving Two Planets
To more easily conceptualise and determine the source of
the thermal gradients and the surface temperature
enhancement which are known to exist on all planetary
bodies with thick atmospheres [1], the use of a thought
experiment is proposed.
Consider; two very Earth-like rocky planets with Earthlike atmospheres orbiting at the same distance (1
astronomical unit) from the Sun. We provide one with an
atmosphere identical in every way to the present Earth’s,
containing 0.04% CO2 by volume; let this planet be E1. Now
the other planet E2, is going to be identical in every way to
E1 except for a slight difference in the composition of the
atmosphere. E2 will be identical to E1’s atmosphere - but
with one important difference; it will contain twice the
concentration of CO2 at 0.08% by volume.
Clearly the existing greenhouse gas hypothesis, and the
existing null hypothesis predicts that E2 should have a
significantly higher (~3K) surface temperature than E1,
because of its extra 0.04% of the greenhouse gas CO2 [24].

This IPCC reports’ view is of a climate sensitivity at this
level, this is also backed by the ‘97% consensus’ [67].
Conversely, the new null hypothesis as presented here,
predicts that both planets will have virtually identical
temperatures. The dilemma is; how to determine which null
hypothesis is correct? This puzzle appears to be solvable in
the following manner.
How could a simple formula such as formula 5, which
contains no reference to the percentage of GHG in an
atmosphere, accurately predict the temperature of a planet
with a very specific percentage of GHG, such as planet E2?
Perhaps it would be informative to be aware of the wide
variation in the atmospheres of other planetary bodies - some
with up to 96% GHG in their atmospheres (Venus, Titan) and some others with virtually none (Jupiter, Saturn). A
simple formula with no reference to GHG in it would not be
expected to accurately predict the average atmospheric
temperature of eight such widely differing planetary
atmospheres, by the measurement of just three common
planetary gas parameters.
And yet it does (Table 2, Figure 2).
The only way that is possible, if the greenhouse gas
hypothesis is correct and these gases are special and cause
strong warming, is that changes in the greenhouse gases’
percentage in an atmosphere must alter the pressure and/or
density anomalously; - in such a way as to make formulae 5 fit.
2.8. The Search for an Anomalous Change in the Gas
Parameters*
If

these

two

planets

have

almost

the

same
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pressure/density/molar mass, and hence virtually the same
temperature, then the extra 0.04% of CO2 must have had

almost no anomalous warming effect.

Figure 3. The present Earth (E1) is compared to a possible future Earth with a doubled CO2 (E2).

*Postulate; the molar mass version of the ideal gas law is
correct.
1) For planet E2 to become 3°C warmer than E1, as is
claimed by the IPCC, the extra CO2 must change one or
more of the three gas parameters very significantly and
anomalously - i.e. there has to be a large and an
anomalous effect on one or more of these three gas
parameters.
2) If the presence of the extra CO2 does not change one or
more of the three gas parameters very significantly and
hence anomalously, then the greenhouse gas hypothesis
and the current null hypothesis must be incorrect and
are invalidated.
3) This can be regarded as a test of the here-presented
hypothesis that the present null hypothesis of climate
change is incorrect and needs to be changed to one in
which there is no net anomalous warming from GHG
such as CO2.
2.9. Assessing Whether an Anomalous Warming from a
Doubling of CO2 Exists on Planet E2
Scenario 1: When the reality with regards to the
equivalence of the temperatures of Earth and Venus at the
same pressure is taken into account (see section 1.2). A
reasonable expectation would be that a 0.04% increase in
atmospheric CO2, which is a relatively heavy gas, could be
expected to result in the following approximate atmospheric
changes in the three gas parameters;
Pressure: an increase of 0.04%
Density: an increase of 0.05%
Molar Mass: an increase of 0.05%
Calculate using formula 5 a doubling of CO2 from the
current level of 0.04%;
=

101.34
1.2256
8.314 x
28.984

Calculated temperature after doubling of CO2 to 0.08% ≈

288.25K
‘Reasonable Expectation’ equilibrium climate sensitivity
to CO2 ≈ 288.25 - 288.14 ≈ +0.11K
Under this circumstance, the climate sensitivity would in
fact be extremely small and difficult to estimate exactly, but
would be of the order +0.11°C. That is, twenty-seven times
smaller than the stated ‘likely’ climate sensitivity of 3°C
cited as the ‘median’ in the IPCC’s reports [24]. This
reasonable expectation of climate sensitivity to CO2 of
+0.11°C is so low that it would be impossible to detect or
measure in the real atmosphere, even before any allowance is
made for the consumption of atmospheric O₂. But that small
number would likely be a maximum change, because if fossil
fuels are burned to create the emitted CO2 then atmospheric
O₂ will also be consumed, reducing that gas in the
atmosphere – and offsetting much of any net temperature
change that is generated by the extra CO2, reducing the
climate sensitivity further.
Scenario 2: The alternative scenario is that CO2 possesses
the same net atmospheric warming properties ascribed to it
by the IPCC and most mainstream climate scientists. In this
case, E2 would have to become ~3°C warmer than E1, at
equilibrium [24]. What would need to change in the
parameters from scenario 1 - and by how much? And are
these changes reasonable / possible? First, there could not be
a change in the average molar mass, since the molar mass of
all the atmospheric constituents are known fully and are
known to always be well-mixed. This must remain at 28.984.
Therefore, by elimination, the entire 3°C of warming has to
come from an anomalous and significant change in either the
pressure, or the density, or both.
It is known from the formula, that when isolated, only a
decrease in density can cause a warming; an increase will cause
cooling. Similarly, when isolated, only an increase in pressure
causes warming; a decrease causes cooling. And so here is a
situation where a heavy gas is being added to the atmosphere;
thus one logically expected outcome may be a higher
atmospheric pressure, and so a higher temperature - and yet a
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higher pressure and a heavy gas would also surely indicate a
greater density, - and so a counter-balancing lowering of
temperature! This is a conundrum. How can this be resolved?
Perhaps the pressure and density should be taken separately, to
assist in clarifying the extent of the GHG anomaly problem.
If the 3°C of warming is not thought to be even partly a
result of density decreasing (which seems logical when a
heavy gas is being introduced) then what increase in pressure
would be required to explain all of the temperature change, if
density were to be held static? This scenario is shown in E2,
Figure 3.
Pressure: an increase of 1.00% due to greenhouse warming
Density: no anomalous change assumed
Molar Mass: no anomalous change possible
Calculate for a doubling of CO2 from the current level of
0.04% (by volume);
=

102.35
1.2256
(8.314 x
)
28.984

Calculated temperature after doubling of CO2 to 0.08% ≈
291.14K
To reach the required temperature here, the pressure would
have to increase anomalously by 1.00%. How likely is it that
the action of 0.04% more CO2 increases the pressure at
equilibrium by twenty-five times through the GHE, over
what would be expected from its physical presence alone?
And this has to be seen as a minimum, because if the
pressure increases, why wouldn’t the density also increase especially from this heavier gas? As has been seen, an
increase in density causes cooling, which would then demand
an even greater increase in pressure to offset it, and so on.
If the causative parameters are reversed, and the pressure is
held stable, then density would have to reduce anomalously in
order to reach the required 3°C of warming. In this case;
Pressure: no anomalous change assumed
Density: a decrease of 0.91% due to greenhouse warming
Molar Mass: no anomalous change possible
Calculate for a doubling of CO2 from the current level of
0.04% (by volume);
=

101.34
1.2140
(8.314 x
)
28.984

Calculated temperature after doubling of CO2 to 0.08% ≈
291.14K
The change in density required, if the pressure remained
stable, would be a fall of 0.91%. This represents an
anomalous change of twenty-three times that which the
percentage change in atmospheric gas alone would logically
indicate. Again, if the pressure fell as well, then the required
fall in density would have to be even greater to compensate.
While still large, the smallest individual anomalous changes
required would be if the pressure rose and simultaneously,
density fell by a similar percentage. Logically, this
combination may be the unlikeliest of these three
possibilities. A possible worked example is provided here;
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=

101.85
1.2197
(8.314 x
)
28.984

Calculated temperature after doubling of CO2 to 0.08% ≈
291.16K
This scenario requires an anomalous change of 0.45% to
pressure, combined with an anomalous change of 0.43% to
density. These are eleven times and nine times respectively, the
changes that would reasonably be expected. Evidence of
anomalous changes due to the presence of GHG of this
magnitude are not obvious in the gas data from any of the other
planets, i.e. Venus, Titan. There doesn’t appear to be any
particular class of gases which cause very significant anomalous
changes in any of the gas parameters. This result is not
surprising, since the ideal gas law, in all of its varieties, makes
no distinction between classes of gases based on their radiative
absorption properties. Consistent with this view is that strong
negative feedbacks are evident in the climate system of Earth,
and that there are convincing natural explanations for the recent
period of global warming (see section 3).
2.10. Why the Ideal Gas Law Directly Conflicts with the
Greenhouse Gas Hypothesis
It is known that the ideal gas law does not differentiate
between gases, and so its derivative, the molar mass version
of the ideal gas law cannot either. This fact brings the
derivative into direct conflict with the greenhouse gas
hypothesis and the current, widely-accepted null hypothesis
of climate change. Both of these hypotheses have at their
core, a clear division between gases - those which cause
atmospheric warming and those which do not. It has been
shown that a gas which causes anomalous warming must also
cause anomalous changes to pressure or density or both. Yet
this violates the equivalence of gases which is fundamental to
the ideal gas law. Therefore, either the ideal gas law is
correct, or the greenhouse gas hypothesis of anomalous
warming is correct; both cannot be correct.
A final proof that there can be no anomalous gas parameter
changes due to ‘greenhouse gases’ is that it would be
theoretically possible to change the pressure / density / molar
mass in exactly the same way numerically – by using nongreenhouse gases to reach the same parameter results – and
the same predicted planetary temperature. Only one
combination of gases is permissible to reach the same
parameter numbers. Therefore, the greenhouse gas hypothesis
and the null hypothesis must be incorrect.

3. Detailed Discussion on the Reasons for
the Late 20th Century Warming
What was briefly outlined in previous work [23] and is
being more comprehensively detailed in this work essentially for the first time, is the true scientific basis of the
correct null hypothesis for climate change. Arguments have
been aired in the climate literature over the last several
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decades that current global temperatures, and all present
climate change is mostly unnatural, because climate change
is now 98% (according to the IPCC’s reports and its ‘relative
forcings’ chart in AR5) driven by man-made greenhouse
gases, primarily CO2 [24]. Indeed, it has been claimed that a
distinctively new and wholly man-made geological epoch has
been entered, and that the Holocene now lies in the past [61].
This new epoch has even been named, it is called the
Anthropocene [62].
But there is no solid scientific reason to suppose that
natural climate change does not dominate the present, as it
has always done in the past. For example; no scientific study
has been published in the literature to date, which quantifies
any atmospheric warming and attributes it to increasing manmade greenhouse gas emissions, primarily CO2. It is true that
one paper exists [25] which has quantified a very small
forcing (0.2W/m² in the 2000-2010 period) from increasing
atmospheric CO2. It is by no means certain that this has or
will translate into any net warming at all – furthermore, there
is no solid and unchallenged evidence either, that the
measured atmospheric increase in CO2 in the period 20002010 is all anthropogenic. Yet presently, the widely accepted
‘null’ hypothesis of climate includes significant tropospheric
warming from greenhouse gases. But it is shown in this
work, that if any warming effects might occur in the
troposphere from increases in the greenhouse gas CO2, then
they are almost certainly 100% eliminated by negative
feedbacks in the climate system, and so will not manifest in
the troposphere in the form of any net global warming.
Thermodynamics demands that if more CO2 were to start to
‘create’ an anomalous warming through forcing, then this must
result in atmospheric expansion, because warmer air expands.

But this would increase potential energy at the expense of
kinetic energy - so cooling the air again. The reverse would
also happen; if there were less CO2, and this started to cause
cooling, then the atmosphere must contract - so warming the
air again through the conversion of potential to kinetic energy.
Thus, the operation of gas laws coupled with natural
convection are the primary means whereby forcing imbalances
caused by greenhouse gases are eliminated. A second means
of natural negative feedback to a CO2 forcing in the climate
system arises through cloud production and albedo. More
clouds are known to cause net cooling through a higher albedo
[43]. The effect is not small, a mere 1% change in albedo
being a greater forcing than all the anthropogenic forcing
claimed by the IPCC from 1750 to date.
Opposing the lack of any empirical scientific evidence to
support the claim that man-made GHG are now ‘driving 98%
of global warming and climate change’, is an abundance of
peer-reviewed, published material which supports the
proposed new null hypothesis of natural climate change
continuing right up to the present-day. Most claims about the
anthropogenic nature of climate change focus on the period
since 1950, when almost all anthropogenic emissions of
GHG have occurred. During this period, data from other
planets have also indicated that there has been unusually high
solar activity in recent decades; Mars, [82, 83, 85]; Neptune,
[84]; Pluto, [86, 87].
In particular, focus has generally been on the 1975-2000
warming, since a cooling occurred in the 1950-1975 period
and a slower warming rate was seen in the 2000-2018 period
than in the 1975-2000 period. These periods are well known
and clearly defined in both atmospheric [26] and Oceanic
data [63].

Figure 4. HadCRUT4 data converted to a 50yr trend [26].
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3.1. The Causes of the 1975-2000 Warming Period
An examination of the HadCRUT4 monthly long-term
global temperature record [88], reveals obvious cyclic peaks
and troughs. The period covered is 1850-2018 and peaks are
seen in 1880, 1940 and 2000. When the data is converted into
a 50yr trend a graph curve is obtained (Figure 4).
The conversion to a 50yr trend clarifies the existence of a
strong ~60yr cycle in the temperature data. (The process of
conversion to this trend transposes the cycle ~15yr towards
the future). This climate cycle is the solar barycentre-related
Yoshimura [27]; it is one among many others seen in the
literature, most of which remain unacknowledged in any of
the IPCC’s reports.
This failure to include relevant science such as this into the
reports strongly biases the conclusions arrived at within them.
Clearly from this chart, the 1910-1940 warming and the 19752000 warming have much in common; yet the IPCC attributes
the first to nature, and the second to man (because there were
few anthropogenic CO2 emissions during the former, and rapidly
accelerating emissions during the latter). The Yoshimura is in
evidence throughout the climate system, and in proxy records,
on all time-scales [30]. It also seems responsible for the current
Arctic warming, which also occurred in the 1930’s, and was just
as warm then, if not warmer than it is now according the
HadCRUT4 Arctic 70-90N data [28].
A decline of 6% in lower tropospheric tropical cloud cover
(15°N–15°S) occurred 1984 – 2000 according to the
international satellite cloud climatology project’s data [29].
These years are contained well with the 1975-2000 period of
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global warming, and an observed 0.4°C rise in global
temperatures occurred over the same period. Scatter diagrams
[55] of low cloud cover vs global surface air temperatures
indicate that a 1% fall in low clouds equates to a 0.07°C rise
in surface air temperatures - hence this change in cloudiness
accounts for the entire observed rise in global temperatures
during the 1975-2000 period, leaving no room for any effect
from growing greenhouse gases.
3.2. Known Climate Cycles Underpin Current Temperatures
The current period of global warming started ~1690, when
the little ice age bottomed out [33]. Hence, the modern period
of global warming actually started centuries before manmade emissions could possibly have started to affect the
energy balance. It is seen that there is an underlying increase
in global temperatures in the HadCRUT4 Yoshimura influenced record (Figure 4). This underlying 20th century
rise, according to recent research on the way temperature
data is processed, may not be due to an energy budget change
at all [89] (Figure 7). This true nature of this underlying rise
is almost certainly natural variability involving the slow
inertial release of stored oceanic heat. The three recent warm
peaks in the 61-year Yoshimura cycle; 1879, 1940 and 2001
are underpinned by other, medium-term climate cycles
including the 248-yr de-Vries, the 1kyr Eddy and the 2.5kyr
Bray (Figure 5) [31, 33]. These medium-term climate cycles
have their origin in solar and planetary orbital interactions,
planetary resonances [30] and barycentre motions [31, 32,
37] the detail of which are too extensive to include here.

Figure 5. The climate cycles which underpin and caused the current period of global warming [33].

How the recent period of global warming (1690-present)
occurred physically, is through a rapidly rising solar forcing
caused by much higher solar activity [34, 35]. The solar
activity in the latter half of the 20th century was the highest
for at least 4kyr [36] and perhaps as long as 11kyr [64]. This
initial solar forcing is likely to have been amplified 4-8 times
by feedback mechanisms [37-39] including an albedo-related
one through cosmic rays and low clouds [40, 41]. Forbush

decreases indicate that there is a strong solar-cloud link [42]
though the cosmic ray flux affecting low cloud formation.
Other modes of strong cloud feedbacks are also found in the
climate system. The hemispheric differential in insolation
intensity is known to increase by 15W/m² at the surface over
the period July-January every year due to eccentricity. Yet
this large difference in forcing between the hemispheres
during their respective summers has been measured to be
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virtually eliminated by strong negative cloud feedbacks, by
affecting the relative hemispheric albedo [43]. For a
comparison, the forcing from the increase in CO2 when
adjusted to span the same time period [25] was measured to
be only 0.01W/m², which is 1,500 times (15/0.01) smaller
than just this one natural change in forcing. Perhaps this
relationship is indicative of just why measuring any influence
on the climate system from increasing atmospheric CO2 has
proved to be so elusive.
The increase in total solar insolation (TSI) itself is thought
to have been at least several times that reported in the IPCC
reports for the 1750-2000 period according to several papers.
TSI variations must have been at least 3 times larger [44, 45,
46, 64] than is stated in the IPCC reports, otherwise the
severe little ice age cooling centered on 1690 could not have
been possible. Many other published papers [38, 39, 40, 41,
42] show that either the change in TSI since 1750 was much
larger than reported by the IPCC, or there exist strong
amplification mechanisms of that forcing, or (much more
likely) both. The amplification mechanisms also mean that
the 11-yr Schwabe related surface temperature changes are
significant at ~0.2°C [47] and these changes also increase
with height to ~0.8°C in the stratosphere [48].
More evidence supporting the new null hypothesis being
applicable to the late 20th century warming comes from a
study of six European city’s thermometer records and other
climate records [49]. The six cities all cover at least the last
230yr, and collectively display no significant overall trend.
However, they do reveal at least five strong climate cycles,

including the 248-yr De-Vries the 80-yr Gleissberg and the
61-yr Yoshimura respectively (Figure 6). The authors
conclude that the cycles themselves explain all global
temperature changes up until the time of publication, (2014)
without any need for a contribution from anthropogenic
greenhouse gases.

Figure 6. Five prominent climate cycles are revealed in the data from six
European cities [49].

Figure 7. Sheltered thermometer stations on land show no warming; 1900-2010 data [89].
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Further problems for the CO2 hypothesis arise if cyclic
thermal inertia in the oceans are taken into account, as it has
been in recent work by Lansner & Pedersen [89] (Figure 7).
The current period of global warming started several
centuries ago; when the continuing and slow inertial oceanic
warming from that process is discounted, and only raw
temperature data from sheltered land areas all across the
globe are examined, no warming trend is seen in the period
1900-2010 (Figure 7). Land areas sheltered from ocean
winds currently display temperatures no higher than those
prevailing in the 1920-1950 period.

4. Probable Implications for the Climate
Sensitivity to CO2
Some reflection upon the simplicity and accuracy of the
planetary results by the use of formula 5, combined with
knowledge of significant other factors such as the common
planetary thermal enhancement / gradient; Venus & Earth
similarities at 1 bar; the supporting material on the 19752000 warming; the reasons why a new null hypothesis of
climate is needed, and the above thought experiment should
enable some probable implications of this work to be
reached. These are that the residual near-surface atmospheric
temperatures on planetary bodies with thick atmospheres are
not mainly determined by the GHE, but instead are very
likely caused by an effect from fluid dynamics, namely; autocompression. This leads directly to the conclusion that the
climate sensitivity on Earth to, for example, a doubling of the
atmospheric carbon dioxide concentration has to be not only
operating instantaneously, but also must be extremely low.
On balance, the evidence presented here clearly indicates that
any net temperature change in the lower troposphere, caused
by the addition of 0.04% of CO2, cannot be very different to
the addition of a similar quantity of any other gas. In short;
doubling atmospheric CO2 will not cause a measurable
change in the temperature of the lower troposphere.
The reported figures for equilibrium climate sensitivity to
CO2 in the literature have already been steadily reducing for
decades, with recent papers pointing to a very low sensitivity
of less than 1°C; [50, 51, 52, 68]. A careful reading of these
papers, (for example the most recent ones) clearly indicates
that the 0.6°C cited, is in fact an absolute maximum. This
present work, if not invalidated by subsequent work, clearly
points to a climate sensitivity so low that it would not be
possible to measure it in the real atmosphere.
To be clear, formulas 5 & 6 when considered in
conjunction with the other material presented here, appears to
rule out any possibility that the assumed 33°C of global
warming from a ‘GHE’ of the type proposed by the IPCC in
their reports can or does exist in the real atmosphere. The
main reason is that the IPCC state in their reports that a
0.04% increase in atmospheric CO2, which represents a
doubling from current levels, must result in an average global
lower tropospheric near-surface temperature rise of ~3°C;
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(within a range of 1.5°C to 4.5°C) [24, 54] and an even
greater temperature rise at the poles and in the upper
troposphere over the tropics. Atmospheric temperature rises
have not been detected for 40yr over the Antarctic or in the
upper troposphere over the tropics [90]. Despite considerable
new information over recent years, the reported level of
climate sensitivity to a doubling of atmospheric CO2, has not
changed significantly from a median 3°C in the regular IPCC
reports since 1990.
Any hypothetical large temperature rises caused by a
doubling of CO2 must create a large anomalous change in
one or both of two gas parameters (namely, pressure &
density) of which the molar mass version of the ideal gas law
partly consists. There is no supporting scientific evidence for
the existence of these large anomalous changes occurring in
the atmosphere of Earth, or in the atmospheres of other
planetary bodies such as Venus, as a result of a persistently
higher percentages of greenhouse gases.

5. Conclusion
Here is presented a simple and accurate method of
calculating the average near surface atmospheric temperature
on all planetary bodies which possess a surface atmospheric
pressure of over 0.69kPa. This method requires knowledge of
the gas constant and the measurement of only three
atmospheric gas parameters; average near surface
atmospheric pressure, average near surface atmospheric
density and the mean molar mass of the atmosphere.
The formula used is the molar mass version of the ideal
gas law. It is here demonstrated that the information
contained in just these three gas parameters alone is an
extremely accurate predictor of average near-surface
atmospheric temperatures, in all atmospheres >0.69kPa.
Therefore, all information on the effective plus the residual
near-surface atmospheric temperature on planetary bodies
with thick atmospheres, (effective meaning that predicted by
S-B black body law, and residual being the difference
between that and the measured actuality) must be
automatically ‘baked-in’ to these three gas parameters.
A thought experiment involving two planets leads directly
to the conclusion that a small change in any single
atmospheric gas, not only has little effect on atmospheric
temperatures, but has a very similar effect to the same
percentage change in any other atmospheric gas. It is seen
therefore, that as far as this formula goes, no one gas
particularly affects atmospheric temperatures more than any
other gas. Therefore, there can be no significant net
‘greenhouse warming’ caused by ‘greenhouse gases’ on
Earth, or for that matter on any other planetary body. It is
here hypothesised that the residual temperature differences,
and the tropospheric thermal gradients / enhancements
observed on all planetary bodies with thick atmospheres, are
not caused by greenhouse gases. Instead, both are caused by
an effect from thermodynamics, namely a gravity-induced
adiabatic auto-compression of gases, the action of which is to
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enable heat transfer by continuously convecting all gases
within the portions of all atmospheres which are >10kPa. The
mechanism is as follows; rising parcels of air effectively
‘store and hide’ kinetic energy as potential energy; falling
parcels of air effectively ‘convert and reveal’ potential
energy as kinetic energy. The thermodynamics of this process
is described in section 2.3 to 2.5.
If more CO2 were to start to ‘create’ an anomalous
warming through initiating a forcing, then the laws of
thermodynamics demand that this must result in atmospheric
expansion, because warmer air expands. But this would
increase potential energy at the expense of kinetic energy as
demanded by the above process - so cooling the air again.
The reverse would also happen; if there were less CO2, and
this started to cause cooling, then the atmosphere must
contract - so warming the air again through the conversion of
potential to kinetic energy. Thus, the operation of gas laws
coupled with natural convection are the means whereby any
forcing imbalances caused by greenhouse gases are
eliminated.
Further to this, it is suggested that the ‘null’ hypothesis for
climate, as presently understood, is invalid because it
includes a very significant influence from an effect which has
merely been assumed and has not been empirically detected,
quantified or attributed and has not been shown to exist in the
real atmosphere - namely, anomalous tropospheric warming
from so-called ‘greenhouse’ gases. The present ‘null’
hypothesis for climate change needs to be immediately
replaced with one which is based fully on empirical science,
which adheres to the laws of thermodynamics and to the gas
laws, and on atmospheric phenomena which have been
measured, quantified and attributed.
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