Climate Dots That Don’t Join Up Ryan Duffy

The Intergovernmental Panel on Climate Change (IPCC) claims that since the beginning of the industrial
revolution, mankind has emitted billions of tons of carbon dioxide into the earth’s atmosphere, causing earth’s
temperature to rise by just over 1°C.

I will consider three components of this from a different perspective:

1) How does Earth’s climate during the 17" century compare to now?
2) Is the current rising atmospheric CO; level caused by human emissions?
3) Is COz in fact the main greenhouse gas?

I will demonstrate that there are several scientific flaws in the IPCC’s claims, and then | will consider the link
between atmospheric CO2 and methane, and will show how this link undermines the IPCC’s cause and effect
theory.

1) How does Earth’s climate during the 17" century compare to now?

The Industrial Revolution began at the end of a 400 year cold period known as The Little Ice Age. This
culminated in a particularly cold period known as the Maunder Minimum at the end of the 1600s [1]. It was
cold:

The Thames River was frozen over for 2 months every year — there were winter markets held on the river [2].
There was a worldwide glacial expansion known as the Grindelwald Fluctuation [3].

The Swedish army marched across the sea ice to invade Copenhagen [4].

There were widespread famines, and many populations were significantly reduced as crop production
plummeted. People starved to death.

And so on.... It was cold, and miserable.

This was our pre-industrial age climate. The IPCC consider this the starting point from which human activity
has warmed the climate and are attributing virtually all warming from this low point to human activity [5] .
This was the coldest period in the last 10,000 years — the current Holocene period. In the middle of the
Holocene was a period that was considerably warmer than present temperature levels, and we are currently
well within the temperature range of this Holocene period [6] From the climate described above to what we
have now is the result of a 1.2°C temperature increase. Coming out of an ice age, one would expect glaciers
to recede — this should be neither surprising, nor alarming.
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Solar irradiance increases when a sunspot is present. During the Mauder Minimum there was a period of about
75 years when there were virtually no sunspots, and this was followed by the Dalton Minimum in the early
19" century which was another period of low sunspot activity. It is clear from Figure 2 that there has been an
overall increase in sunspot activity and therefore solar irradiance from the sun, since the Mauder Minimum —
more irradiance equals more heat, resulting in a warming climate.
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NASA has records showing the suns irradiance has been increasing for the last 120 years, and reconstructions
show an increase of 1.25W/m? since the Mauder Minimum in the early 1700s [7].
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This equates to an increase of 150 trillion Watts globally — this is a huge amount of energy — it has caused the
climate to warm.

2) Is the current rising atmospheric COz2 level caused by human emissions?

We were in a mini ice age a few hundred years ago. When an ice age finishes, temperatures rise, (obviously,
otherwise it hasn’t finished) and the temperature of the oceans rise as well, slowly — this is what is happening
now [8] . The amount of CO: in the atmosphere, and the CO dissolved in the oceans, are in balance, and this
balance is regulated by a gas physics law — Daltons Law of Partial Pressures [9]. This law dictates that the
partial pressures of the two bodies must be in equilibrium — they naturally equalize [9a].

There is another gas physics law — Henry’s Law [10] — that determines that as the temperature of the oceans
rise, the partial pressure of the dissolved gases in them rises. This causes the oceans to expel more CO- into
the atmosphere, resulting in the two bodies finding a new balance, or equilibrium. The everyday example of
this is that if you leave an open soft drink in the fridge, it is still ok the next day, but if you leave it in the sun,
it goes flat very quickly.



It takes hundreds, even thousands, of years for the ocean temperatures, and dissolved gases, to re-balance to a
change in surface temperature [11]. This is what we are experiencing now. It would be defying basic physics
laws if the atmospheric CO: levels were not increasing. There are many feedbacks that cause small changes
in temperature to magnify into larger changes, and we do not understand how these all balance and interact
with each other. One example of a feedback is rising temperatures raise atmospheric water vapour levels
(humidity), which traps more infra-red heat.

Sixty years ago the atmosphere contained 300ppm (parts per million) of CO2, which represented, and resulted
from, an average partial pressure of 300patm (micro bars) of CO. dissolved in the oceans. As a result of
warming, the average ocean partial pressure has now increased to 420patm. This has resulted in the oceans
degassing CO- to the point at which the atmosphere is now in balance with it with 420ppm.

Human emissions will be contributing a minor portion of the rising CO2 in our atmosphere, but they are not
the primary cause of this. Rising ocean temperatures cause rising partial pressures of dissolved gases. This
effect, combined with magnifying feedbacks, has resulted in the oceans de-gassing 200Gt (Giga tons) of CO>
into the atmosphere, causing the rise of atmospheric CO> levels. They have risen together, and are in balance.
There are 40,000Gt of carbon in the oceans — 50 times the amount stored in the atmosphere. Releasing 200Gt
into the atmosphere is only 0.5% of this ‘reserve’ — a little burp as a result of a 1.2°C rise in temperature.

The IPCC claim the current atmospheric CO; levels are ‘unprecedented’ during the past 2M years [12]. They
cannot possibly know this. Accurate atmospheric CO- levels were started in 1958. To directly compare these
to ice core samples is very poor science, and anyone that does this does not understand the processes that air,
trapped in snow, go through to become an ice core sample - they are just a low resolution proxy. We will have
to wait at least a thousand years to get an ice core sample that represents our current period, and that sample
will be contained in ice that is 3 - 5,000 years old [13]. The bubbles in glacial ice are being considered in the
same way as a sample captured in a container and left on a shelf for 100,000 years. This is highly unlikely.
When snow forms, water vapour transitions to ice without going through the liquid phase, so when it melts it
has no dissolved gases in it, consequently the partial pressure difference between the air bubble, and any
moisture in the firn, is huge. The IPCC assumes that none of the CO2 has been removed during the process of
compaction, through the firn phase, to glacial ice, while being exposed to raised pressures, sublimation and
deposition [14]. They also choose to ignore the fact that these records are highly smoothed, eliminating peaks
and troughs, as any sample will actually represent an average of about 1,000 years, i.e. a mix of the medieval
warm period, the mini ice age, and the current warm period, all combined [15]. Ice core CO, measurements
are just a highly smoothed proxy for atmospheric CO,, and atmospheric CO is just a proxy for temperature.
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Figure 4. Carbon Cycle Diagram from NASA [16]



Mankind is adding about 9Gt of carbon to the atmosphere every year. The IPCC claim that about 50% of this
is accumulating in the atmosphere, but as can be seen in the above carbon cycle, there are 90Gt of carbon
being emitted from the ocean every year, plus another 120Gt added from the biosphere. This equals 210Gt of
carbon being emitted into the atmosphere, naturally, every year, by these two cycling systems, within the
carbon cycle. These systems effectively cycle human emissions directly into the ocean, where there are already
40,000Gt — of which mankind’s contribution is tiny. It is a self-balancing, self-regulating system. The volume
of CO. that is present in the atmosphere is determined by the partial pressure of the ocean - Dalton’s Law
regulates this. Every year about 90Gt of carbon are being emitted from the warm tropical waters, and a
balancing volume is being sucked back into the cold polar waters, by a system known as the ‘solubility pump’.
The atmosphere is effectively acting as a conduit connecting, and distributing, carbon between the various

sources and sinks.
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Sixty years ago there were 90Gt of CO- going into the ocean, and 90Gt coming out of the ocean, when the
atmosphere contained 300ppm. There are now 420ppm, and we still have 90Gt in and 90Gt out. If 90Gt can
still be emitted every year, it proves this cycle is clearly in balance, and mankind’s emissions are not
accumulating in the atmosphere. If the carbon cycle diagrams are correct CO2 cannot be accumulating in the
atmosphere as this would contravene Dalton’s and Henry’s Laws of physics.

The Vostok ice core records below (left side), show that changes in temperature precede changes in CO>
levels. This is stated in the scientific reports [ 18]. When temperatures rise, atmospheric CO> levels rise. When
temperatures fall, CO- levels follow. Temperature change is the cause, CO> change is the effect, Henry’s Law
is the driver [19].

Anyone citing ice core samples should be looking at the bigger story they tell. Our current inter-glacial warm
period is colder than the previous four, and we are far more likely to enter a proper ice age than spiral into

uncontrolled warming.
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Figure 6 above combines the ice core records from Vostok Antarctica with Figure 1 above, and shows our
current Holocene has been an un-characteristically stable period when compared to the last 430,000 years.
There is no reason to think it will last forever. We are currently only 75% up from the bottom to the top of the
normal glacial/inter-glacial temperature range. The variation of climate conditions throughout the full range
of this temperature spectrum is daunting to consider in the context of human civilization.

The IPCC is using ice core records to claim CO; levels are unprecedented in spite of the fact that the same
records show the previous 4 interglacial periods were about 3°C warmer than we are currently experiencing
[20].There is nothing unprecedented about higher temperatures, in fact our current interglacial is
unprecedently cold - if earth’s climate warmed another 3°C that would be perfectly normal, and, in fact,
expected. The temperature signal in an ice core sample is so accurate that sometimes summer and winter
seasons can be differentiated, but the CO; signal is highly smoothed, generally representing a period of a
thousand years, or more, thus eliminating all shorter term peaks and troughs [21].

The following is the first line from one of the data sheets from Vostok:

Depth Ice Age Gasage CO2ppmv minimum maximum
m years years value value value
124.6 4050 1700 274.5 279.5 269.5

If the IPCC’s claim, that CO, levels determine temperature, is correct, and they claim that ice core CO,
samples accurately represent atmospheric CO; levels, and they also claim that our current temperatures are
the result of our current atmospheric CO, level of 420ppm, how do they explain the temperature during the
previous interglacial, which was 3°C warmer than present, being derived from 280ppm of CO; [22]?

3) Is COz in fact the main greenhouse gas?

Stop and ask the average person on the street “what is the main greenhouse gas?” and virtually everyone will
say “carbon dioxide”. Some will even say “methane”. You suggest water vapour and they look blank. The
general population is largely unaware of the fact that water vapour is a greenhouse gas — and, in fact, the main
greenhouse gas. The importance of COz as a greenhouse gas is being overstated to the public at large, while
water vapour is completely ignored by the IPCC, as if it is irrelevant [22a].

The NASA website names water vapour as the most abundant greenhouse gas [23], yet the IPCC claims that
water vapour is not a primary greenhouse gas, but instead only a secondary amplifying factor.

According to the Clausius-Clapeyron equation, the vapor pressure of water vapour increases by 7% for every
1°C increase in temperature [23a]. This is a powerful amplifying feedback.

We need to consider the infra-red absorption spectrum for the individual gases to help understand this....
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Take particular attention to the amounts of each gas in ppm. It is clear that water vapour absorbs a far wider
band of infra-red than any of the other gases, and there is 15 times as much water vapour as there is COo.
Even if the volumes were equal, water vapour would totally dominate [24].

If there were no greenhouse gases Earth’s average temperature (currently +15°C) would be about 33°C colder
than it currently is (ie: -18°C) —this is the greenhouse gas effect [25]. Atmospheric CO- levels have increased
from 300 to 420ppm since 1960 — about 40%, but temperatures have only increased by 0.5°C — about 1.5%.
If CO. was as dominant as the IPCC claim, we should have seen a significantly larger temperature increase
[26]. If there was no CO; earth’s climate would be a bit cooler, but if there was no water vapor it would be an
un-inhabitable frozen waste land [27]. Our concern is temperature, not CO2. Atmospheric CO: is simply a
proxy for temperature, and ice core COz levels are a highly smoothed proxy for atmospheric CO: levels.

There is considerable debate about whether the wave bands for infra-red absorption of CO; are saturated,
meaning that further increases of atmospheric CO. would not have any significant warming effect. The main
warming effect from CO, comes from the 13 — 17 micrometre wavelength band and it can be seen, in Figure
7 above, that this is already fully saturated. Any further additions of CO will produce only extremely limited
warming, being derived from harmonics from this band, causing it to widen slightly.

One of the ways the IPCC is attempting to raise the relative importance of CO is claiming that it stays in the
atmosphere for a long time. It is now generally described as a long lived greenhouse gas that stays in the
atmosphere for hundreds, even thousands of years [28]. There is nothing to support this claim. Basic analysis
of any carbon cycle diagram shows there are 800Gt of carbon in the atmosphere. Every year 120Gt is sucked
out of the atmosphere by the bio-sphere — mostly plants in the spring and summer — this is 15% of the total
atmospheric carbon and creates a saw-tooth in the annual CO> graph. There are another 90Gt absorbed into
the cold polar oceans every year — which is another 11% [29]. That’s 26% of the total atmospheric volume
being taken out of the atmosphere every year. This clearly means the average life expectancy for any CO-
molecule in the atmosphere is about three years and eleven months.

CO: is food for plants and NASA has identified a significant global increase in greening, resulting from the
raised atmospheric CO> [30]. This is a significant natural sink which is absorbing a huge amount of COx.

If humans attempt to sequester CO> from the atmosphere, they will have to remove 2 billion tons to make just
1ppm difference. This is an incredible amount of carbon for no discernible gain, and the effort/investment will
be in vain, because this removal would create a partial pressure difference that will immediately be
compensated for within the ocean/atmosphere CO> cycle as Dalton’s Law rebalances the two bodies pressures
— ie: there will be an extra 2 billion tons of carbon emitted from the oceans to replace the removed carbon,
and thereby rebalance the partial pressure of the atmosphere with the ocean.

Methane

As can be seen in Figure 7 above, methane (CHas) has a very minor role as a greenhouse gas in our atmosphere.
It is very effective at trapping radiation in a couple of narrow bands, but these are largely already covered by
water vapor. However, CHas gets a lot of press, so it needs to be addressed.

All CH4 cycle diagrams show CHas being produced by livestock emissions, the energy sector, landfill and
wastewater treatment, and thawing permafrost in the Arctic, plus other sources and sinks. There is something
missing though — CHa is being cycled in the ocean by a solubility pump, in exactly the same way that CO- is
cycled — but there is no reference to this. CHs is water soluble, just as CO- is, and this means that it has a
partial pressure in the oceans, and Dalton’s Law of Partial Pressures determines that the ocean and atmosphere
are in balance. Henry’s Law means that the partial pressure is lower in the cold polar waters, where it is being
absorbed, and higher in the warm tropical waters, where it is being expelled. In the same way that atmospheric
COz is determined and regulated by the ocean’s partial pressure, so too is atmospheric CH4. CH4 cannot
accumulate in the atmosphere — a rise in atmospheric CHs is caused by an increase in the average partial
pressure of CH4 in the oceans.
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Figure 8. Compare temperature to CO2 and CHa. Note timelines - present time is at left hand side, not right.

Ice core records show that temperature, CO2, and CHj4 fluctuate in phase [31]. The scientific report states that
CHs follows temperature more closely than CO2, which tends to lag, particularly at the termination of
interglacials [32]. It is clear that the common denominator is temperature, and as stated earlier, changes in
temperature precede changes in gases [ 18].
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In fact, CHa4 even followed the little pause when temperatures levelled between 1998 and 2008. During the 40
year period from 1980 to 2020, CO> increased 20% and CHs 18.7%. If CH4 hadn’t been sensitive enough to
follow the little temperature kink they would have both been 20%. This would be an incredible coincidence if
they were not both driven by rising ocean partial pressures.

Orbital forcing, from the Milanovich Cycle of Eccentricity, drives our glacial/interglacial phases [33], and
Henry’s Law drives atmospheric gases into, and out of, the oceans as a response to the changes in temperature,
and these changes are in turn amplified by feedbacks.

Conclusion

Central to the Intergovernmental Panel on Climate Change (IPCC) position is the claim that about 50% of
anthropogenic COz is being taken up by the oceans and biosphere, and that the balance is accumulating in the
atmosphere [34]. Physics gas laws determine that an imbalance in the partial pressures of CO. between the
atmosphere and the ocean will be equalised naturally, and immediately. The partial pressure of dissolved gases
in the ocean determines the concentration of these gasses in the atmosphere. This means that human CO-
emissions do not accumulate in the atmosphere — they cannot, and if anthropogenic CO> is not accumulating
in the atmosphere, it cannot be driving climate change.

Considering the very real costs that are flowing through to, and distorting, industries such as farming, forestry,
transport, and the energy sector, any government that implements policies based on IPCC reports should be
able to show these industries that there is sound physical science to support that government’s position before
they impose costs — it is their responsibility to do so. There are several claims made by the IPCC that can be
challenged scientifically, and entities within affected industries could call the government to identify policies
that have been based on IPCC reports, and then mount a science based challenge against these policies.
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