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Thermodynamic Theory
of Climate Change

Based on two arguments:

• Diferential strength of the Greenhouse Effect

• Meridional heat transport variability

Changing the amount of heat transported between two regions with different 

GHE, changes the outgoing emissions, the energy content, and the climate



The greenhouse effect is very uneven on Earth
due to water vapor differences
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The gradient is key for temperature changes
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∆T = ∆T₁/2 + ∆(𝛿T₂)/4



The gradient is key for temperature changes

∆T = ∆T₁/2 + ∆(𝛿T₂)/4

Glaciation to interglacial: ∆T₁ = +1°, ∆(𝛿T₂) = +20°

The GHE is important
to determine T1

Meridional energy 
transport

Heat transport is important
to determine T2



Consensus theory does not explain Arctic winter 
temperature changes, meridional transport does

67°S-67°N 5-yr avg.
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Last 10 yrs
stopped?

https://psl.noaa.gov/data/atmoswrit/timeseries/index.html

What happened 
around 1997?



Evidence of Thermodynamic
Changes in the Climate

• The Arctic climate shift of 1997

• Changes in meridional heat transport

• The global climate shift of 1997



An Arctic climate shift in 1997

Thermodynamic 
shift in 1997

The winter Arctic temperature shifted its trend and increased rapidly



An Arctic climate shift in 1997

Thermodynamic 
shift in 1997

The extent of Arctic sea ice began to decline much more rapidly



An Arctic climate shift in 1997

Thermodynamic 
shift in 1997

The Greenland ice cap strongly accelerated its decline



A thermodynamic transport shift in 1997

Thermodynamic 
shift ∼ 1997

Atmospheric blocking greatly increases the amount of heat
transported to the Arctic by the atmosphere



A thermodynamic transport shift in 1997

Thermodynamic 
shift ∼ 1997

The amount of heat transported to the Arctic by the ocean increased by almost 10 %



A global climate shift in 1997

Thermodynamic 
shift in 1997

The Pacific Ocean shifted its regime from El Niño to La Niña predominant
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A global climate shift in 1997

Thermodynamic 
shift in 1997

The lower stratosphere stopped cooling, shifting its previous trend
This was supposed to be a fingerprint of anthropogenic climate change

Stratospheric
temperature

stability

Stratospheric
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A global climate shift in 1997

Thermodynamic 
shift in 1997

The energy from hurricanes and storms shifted its trend and began decreasing
This is what the theory predicts from a decrease in the temperature gradient



A global climate shift in 1997

Thermodynamic 
shift in 1997



The Thermodynamic Theory
of Climate Change Has Been 

Demonstrated

It is based on two facts:

• Diferential strength of the Greenhouse Effect

• Meridional heat transport variability

It is supported by the evidence



The Thermodynamic Theory of
Climate Change Solves

Several Climate Mysteries

• The missing forcing for the Little Ice Age

• How the equable hothouse climates were possible

• The effect of Milanković forcing on climate

• How solar activity changes the climate



Mystery No. 1 — The missing forcing for 

the Little Ice Age

The Inter-Tropical Convergence Zone (ITCZ) divides energy transport in the planet.

Its southward shift during the LIA implies a large thermodynamic reorganization.



Mystery No. 1 — The missing forcing for 

the Little Ice Age

Lower solar activity during the LIA has been proposed as the cause
of the ITCZ southward shift



Solution to No. 1 — The missing forcing for the 
Little Ice Age

The cooling of the NH during the LIA steepened the temperature gradient.

More energy was transported toward the colder hemisphere by the ITCZ displacement.

The LIA is not explained by the radiative theory because it implies thermodynamic changes.

Meridional
heat transport ITCZ



Evidence for No. 1 — The Arctic warmed 
during the LIA correlating with solar activity

Arctic warming during the LIA was due to enhanced meridional transport.

The radiative theory of climate change is unable to explain the LIA.



Mystery No. 2 — The equable hothouse 
climates and the ‟low gradient paradox”

To have warm poles a lot of heat is needed, but the resulting
shallow gradient makes it impossible to transport it



Mystery No. 2 — The equable hothouse 
climates and the ‟low gradient paradox”

To have warm poles a lot of heat is needed, but the resulting
low gradient makes it impossible to transport it



Solution to No. 2 — The inequality of the 
Greenhouse Effect was lower

Due to the warm conditions the Arctic in winter was covered by a thick radiative fog,
making the greenhouse effect very strong so, little heat transport was needed



Mystery No. 3 — Milanković insolation forcing
is too small for its climate effect

Only a small % of the effect is attributable to the cause



Solution to No. 3 — Milanković forcing alters 
the insolation and temperature gradients, 

recruiting meridional transport



Evidence for No. 3 — An increase in meridional 
heat transport leads to snow accumulation in 

Greenland

The climate effects of Milankovitch orbital changes do not result from radiative 
changes, but rather from thermodynamic changes within the climate system

Thermodynamic 
shift in 1997



Mystery No. 4 — The effect of solar 
variability on climate

As with Milanković forcing, the IPCC only considers the change in total solar
irradiation and finds that it is too small to have an important climate effect



Mystery No. 4 — The effect of solar 
variability on climate

There is a strong correlation between solar activity and climate, and an absolute
correlation between grand solar minima of the Spörer type and major climate events



Solution to No. 4 — Solar variability affects 
the meridional transport of energy

A nonlinear, indirect mechanism is difficult to elucidate, demonstrate, and understand
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Solution to No. 4 — Solar variability 
modulation of the polar vortex is known

A nonlinear, indirect mechanism is difficult to elucidate, demonstrate, and understand
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Solution to No. 4 — Solar variability affects 
the meridional transport of energy

A nonlinear, indirect mechanism is difficult to elucidate, demonstrate, and understand
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The Winter Gatekeeper



Evidence for No. 4 — Planetary waves 
provide the energy

The Sun only provides the signal,
the energy to change the climate comes from within the climate system



Evidence for No. 4 — The solar effect alters 
the Earth’s rotation

The effect of solar variability on Earth’s rotation speed
has been known since the 1960s and reported multiple times



Evidence for No. 4 — The Earth's rotation 
changes with the solar cycle in winter

The Sun is very stable, and solar changes imply very little energy change.
Changes in rotation speed are due to changes in meridional atmospheric circulation.



The Thermodynamic theory
of Climate Change

• Is a viable theory based on the differential strength of the 

GHE and the variability in the meridional energy transport

• Is supported by a large amount of evidence

• Has a bigger explanatory power than the radiative theory, 

solving several climate mysteries

• Explains the solar effect on climate through the Winter 

Gatekeeper hypothesis
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