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INTRODUCTION 

 

Mainstream climate science has been thoroughly corrupted and has degenerated beyond scientific 

dogma into the Imperial Cult of the Global Warming Apocalypse. Melodramatic prophecies of the 

global warming apocalypse became such a good source of research funding that the scientific 

process of hypothesis and discovery collapsed. Irrational belief in the climate warming results 

generated by fraudulent large scale climate models has replaced scientific logic and reason. 

Physical reality has been abandoned in favor of mathematical simplicity. Our so called climate 

‘scientists’ have been playing computer games in an equilibrium climate fantasy land for over fifty 

years. They have chosen to live in a fictional realm of forcings, feedbacks and climate sensitivity 

to CO2. Eisenhower’s warning about the corruption of science by government funding has come 

true. It is time to dismantle a multi-trillion dollar fraud. 

 

The climate energy transfer processes that determine the surface temperature are complex and it is 

not easy to penetrate through the simplistic nonsense of forcings, feedbacks and climate 

sensitivities to the underlying physics. In the following series of short articles, various aspects of 

climate physics and the climate fraud will be considered in more detail.  

 

1.0 Radiative Forcing and the Global Mean Temperature Record 

2.0 The History of the Climate Models 

3.0 The Rise of the Imperial Cult of the Global Warming Apocalypse 

4.0 The Role of the AMO in Setting the Surface Temperature 

5.0 A ‘CO2 Doubling’ does not Change the Energy Balance of the Earth  

6.0 ‘CO2 Doubling’ does not Heat the Oceans 

7.0 A ‘CO2 Doubling’ does not Heat the Land Surface 

8.0 The Energy Budget of the Earth 

9.0 The Attribution of Climate Change to Human Causes 

10.0 Lorenz Instabilities 
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1.0 RADIATIVE FORCING AND THE GLOBAL MEAN TEMPERATURE RECORD 

 

1.1 Overview 

 

• A radiative forcing is a change in flux at the top of the atmosphere (TOA).  

• It is assumed that such a forcing changes the ‘radiation balance’ of the earth. 

• An increase in atmospheric ‘greenhouse gas’ concentration initially produces a slight 

decrease in LWIR flux emitted to space at TOA within the spectral region of each specific 

‘greenhouse gas’.  

• A ‘greenhouse gas’ radiative forcing also produces a slight increase in the downward 

LWIR flux from the lower troposphere to the surface. 

• Other ‘radiative forcings’ such as an increase in aerosol concentration can increase the 

scattered solar flux returned to space at TOA.  

• An elaborate time series of ‘radiative forcings’ has been constructed and is used by the 

climate models to create the ‘global mean temperature record’ derived from weather station 

and ocean temperature data.  

• The increase in ‘global average temperature’ produced by a doubling of the atmospheric 

CO2 concentration, usually from 280 to 560 parts per million (ppm) is used as a reference 

and called a ‘climate sensitivity’ to CO2.  

• The ‘radiative forcing’s are also modified by an elaborate scheme of ‘feedbacks’ that are 

needed to make the climate models create the desired temperature record.  

• In reality, the LWIR ‘radiative forcing’ produced by an increase in greenhouse gas 

concentration does not change the energy balance of the earth. Any slight heating of the 

troposphere is radiated back to space by wide band LWIR emission.  

• The downward LWIR flux to the surface cannot heat the oceans or the land surface.  

• There can be no ‘CO2 signal’ in the global mean average temperature record. 

• The ‘equilibrium’ climate models are fraudulent, by definition, before the first line of 

computer code is even written because of the assumptions used to simplify the climate 

energy transfer.  

• There are no forcings or feedbacks, nor is there a climate sensitivity to CO2. 

 

Mainstream climate science has degenerated past scientific dogma into a rather unpleasant 

‘Imperial Cult of the Global Warming Apocalypse’. The climate modelers have abandoned 

physical reality and chosen to play computer games in an equilibrium climate fantasy land of 

forcings, feedbacks and climate sensitivity to CO2. The false message of the Apocalypse has then 

been used to build today’s multitrillion dollar climate fraud to save the world from a nonexistent 

problem. The introduction to Chapter 7 of the Working Group 1 Report in the latest UN 
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Intergovernmental Panel on Climate Change (IPCC) Climate Assessment, AR6, WG1 ‘The 

Earth’s energy budget, climate feedbacks, and climate sensitivity’ [IPCC, 2021] starts:  

 

This chapter assesses the present state of knowledge of Earth’s energy budget, that is, the main 

flows of energy into and out of the Earth system, and how these energy flows govern the climate 

response to a radiative forcing. Changes in atmospheric composition and land use, like those caused 

by anthropogenic greenhouse gas emissions and emissions of aerosols and their precursors, affect 

climate through perturbations to Earth’s top-of-atmosphere energy budget. The effective radiative 

forcings (ERFs) quantify these perturbations, including any consequent adjustment to the climate 

system (but excluding surface temperature response). How the climate system responds to a given 

forcing is determined by climate feedbacks associated with physical, biogeophysical and 

biogeochemical processes. These feedback processes are assessed, as are useful measures of global 

climate response, namely equilibrium climate sensitivity (ECS) and the transient climate response 

(TCR).  

 

This was conveniently summarized by Knutti and Hegerl [2008].  

 

“When the radiation balance of the Earth is perturbed, the global surface 

temperature will warm and adjust to a new equilibrium state”. 

 

In reality, there is no ‘equilibrium state’ and no forcings, feedbacks or climate sensitivity to CO2.  

The ‘standard perturbation’ used by the climate modelers is a doubling of the atmospheric CO2 

concentration from 280 to 560 parts per million (ppm). Radiative transfer analysis shows that this 

produces an initial decrease in long wave IR (LWIR) flux at the top of the atmosphere (TOA) near 

3.7 W m-2 in the spectral region of the CO2 emission bands [IPCC, 2013]. Changes in flux at the 

top of the atmosphere (TOA) are called ‘radiative forcings’. Detailed calculations have been 

provided by Wijngaarden and Happer [2022]. Although it is not discussed as part of radiative 

forcing, for ‘greenhouse gases’, there is also a similar increase in the downward LWIR flux from 

the lower troposphere to the surface [Harde, 2017, Clark, 2013]. The equilibrium climate 

sensitivity (ECS) and the transient climate response (TCR) are the presumed increases in ‘global 

average temperature’ produced by a CO2 doubling for various prescribed climate modeling 

conditions. Since the start of the Industrial Revolution about 200 years ago, the atmospheric CO2 

concentration has increased by approximately 140 ppm from 280 to 420 ppm [Keeling, 2022]. 

This has produced a decrease in LWIR flux at TOA near 2 W m-2. The calculated values vary 

slightly depending on the surface temperature and relative humidity used. The changes in CO2 

concentration are shown in Figure 1.1a and the changes in total flux are shown in Figure 1.1b. 
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Figure 1.1: a) the measured increase in atmospheric CO2 concentration from 1800 [Keeling, 2022] and b) 

calculated changes in atmospheric LWIR flux produced by an increase in atmospheric CO2 concentration 

from 35 to 760 ppm. 

 

Figure 1.2 illustrates the basic fraud underlying the equilibrium climate models. Figure 1.2a shows 

the global mean temperature change and CMIP5 climate model simulations using both ‘human’ 

and ‘natural’ radiative forcings. Figure 1.2b shows the global mean temperature change and 

CMIP5 climate model simulations using just ‘natural’ forcings. Figure 1.2c shows the time 

evolution of the radiative forcings using in the climate models for the calculations in Figures 1.2 a 

and 12b [Terando et al, 2020; NCA4, 2017; IPCC. 2013]. Simple inspection of the observed 

‘global mean temperature change’ in Figures 1.2a and 1.2b reveals a peak near 1940 and a 

minimum near 1910. This is from the Atlantic Multi-decadal Oscillation (AMO) [AMO, 2022]. 

Between 1940 to about 1970 the AMO was in its cooling phase. There is a second, similar warming 

phase that started in the 1970s. In addition there is a natural linear warming trend of approximately 

0.3 °C (0.54 °F) per century related to the recovery from the Maunder minimum or Little Ice Age 

(LIA) [Akasofu, 2010]. Superimposed on the recent AMO warming since 1975 are various bias 

and ‘adjustments’. The bias terms include urban heat island effects and changes in the mix of 

weather stations used to create the global average. The fraction of cooler rural stations has 

decreased leaving more of the warmer urban stations [D’Aleo and Watts, 2010]. In addition, the 

raw data used in the global record has been ‘adjusted’ using homogenization techniques to correct 

for ‘bias’. These manipulations and adjustments have created a false warming in the ‘global mean 

temperature record’ [Andrews, 2017a, 2017b, 2017c]. There is no part of the global temperature 

increase that can be caused by an increase in the atmospheric concentration of CO2.  
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Figure 1.2: a) global temperature record and climate model results including both ‘human’ and ‘natural’ 

factors, b) global temperature record and climate model results including ‘natural’ factors only and c) 

radiative forcing terms used in the CMIP5 climate model ensemble.  

 

The radiative forcings shown in Figure 1.2c are pseudoscientific nonsense. The greenhouse gas 

‘forcings’ at TOA are produced by small increases in absorption at many different levels in the 

atmosphere. In order to evaluate the atmospheric warming effects, the small amount of heat 

absorbed at each level has to be converted to a change in the rate of cooling. For the tropical 

atmosphere, the tropospheric cooling rate for net LWIR emission is in the range 2.0 to 2.5 K per 

day [Feldman et al, 2008]. For a CO2 doubling, the maximum change in this cooling rate is a slight 

warming of +0.08 K per day at an altitude near 2 km [Iacono et al, 2008]. At an average lapse rate 

of -6.5 K km-1, an increase in temperature of +0.08 K is produced by a decrease in altitude of 12 

meters. This is equivalent to riding an elevator down 4 floors. Radiative forcings from ‘greenhouse 

gases’ cannot change the surface temperature. Total and band averaged LWIR cooling rates are 

shown in Figure 1.3a and the change in tropospheric cooling rates produced by a CO2 ‘doubling’ 

from 287 to 574 ppm at mid latitude are shown in Figure 1.3b.  

 

 
Figure 1.3: a) total (10 to 3250 cm-1) and band-averaged IR cooling rate profiles for the Tropical Model 

Atmosphere on a log-pressure scale and b) tropospheric heating rates produced by a CO2 ‘doubling’ from 

287 to 574 ppm at mid latitude. 
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At the ocean surface, the penetration depth of the LWIR flux into the surface is less than 100 

micron (0.04 inches) [Hale and Querry, 1973]. Here it is fully coupled to the wind driven 

evaporation or latent heat flux. Within the ±30° latitude bands, the sensitivity of the latent heat 

flux to the wind speed is at least 15 W m-2/m s-1 [Yu et al, 2008]. The entire 2 W m-2 increase in 

downward LWIR flux from the observed 140 ppm increase in atmospheric CO2 concentration is 

dissipated by an increase in wind speed of approximately 13 cm s-1. The IPCC AR6 WG1 report 

gives the 2019 ‘total anthropogenic forcing’ as 2.7 W m-2. This is dissipated by an increase in wind 

speed near 18 cm s-1. A ‘CO2 doubling’ would be dissipated by an increase in wind speed of 

approximately 25 cm s-1. At present, the average annual increase in CO2 concentration is about 2.4 

ppm. This produces an increase in downward LWIR flux to the surface of 0.034 W m-2 which is 

dissipated by a change in wind speed of approximately 2 mm per year. This is discussed in more 

detail in Section 6.0 below.  

 

Various ‘feedback’ effects are also presumed to interact with the radiative forcings. Positive 

feedbacks amplify the forcings and negative feedbacks reduce the forcings. In particular, the initial 

warming produced by ‘greenhouse gas (GHG) forcings’ is supposed to be amplified by a ‘water 

vapor feedback’. The initial warming is presumed to increases the water vapor pressure which in 

turn amplifies initial GHG heating. Since the increase in surface temperature from the GHG 

forcing is too small to measure, there is no measurable change in water vapor pressure and no 

feedback.   

 

Figure 1.4a shows Figure 1.2b with the positive phases of the AMO, the recovery from the LIA 

and the bias/adjustment terms indicated. Figure 1.4b shows the radiative forcings from Figure 1.2c 

with LWIR components indicated. The 2 W m-2 level of latent heat flux produced by an increase 

of 13 cm s-1 in wind speed is also shown. The modeling of the ‘natural factors’, the blue line in 

Figures 1.2b and 1.3a is the fraudulent removal of the AMO and the bias/adjustment terms from 

the ‘global mean temperature record’. In addition to ‘greenhouse gas forcings’ that produce an 

initial decrease in the LWIR flux at TOA, other forcings such as aerosol scattering are included in 

the mix of forcings. These are presumed to scatter sunlight back to space and produce cooling. The 

aerosol terms, particularly ‘volcanic aerosols’ are used to ‘tune’ the forcings so that the models 

match the ‘global mean temperature record’.  
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Figure 1.4: a) The global mean temperature record and ‘natural’ forcings from Figure 1.1b with the warming 

phases of the AMO, the temperature recovery from the LIA and the bias and adjustments to the global 

record indicated and b) the radiative forcings from Figure 1.1c indicating the CO2 and other GHG forcings 

and the 2 W m-2 latent heat flux produced by an increase of 13 cm s-1 in the wind speed in the ±30° latitude 

bands.  

 

There is also another part to the climate fraud that has to be considered. The large scale global 

circulation models (GCMs) require the solution to very large numbers of coupled nonlinear 

equations. The modeling errors grow with time and the output can become unstable [Lorenz, 

1963]. Today’s climate models have no predictive capabilities over the time scales required for 

climate change analysis. They are simply ‘tuned’ to give the desired result. They have been ‘tuned’ 

using a fraudulent set of radiative forcings to match the ‘global mean temperature change’. This is 

discussed in Article 10.0 below. 
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2.0 THE HISTORY OF THE CLIMATE MODELS 

 

2.1 Overview 

 

• Fourier got things right in 1824 and correctly calculated surface and subsurface 

temperatures, including the phase shifts. 

• Things started to go wrong in 1836 with the introduction of the climate equilibrium 

assumption by Pouillet. 

• In the 1860s Tyndall speculated that changes in atmospheric CO2 concentration could 

cause an Ice Age. 

• In 1896 Arrhenius published his first estimates of CO2 induced surface temperature 

changes. He revised these downwards in 1906.  

• He used an invalid ‘equilibrium air column’ model, so his results are incorrect.  

• The equilibrium assumption became accepted as scientific dogma – CO2 now caused 

climate warming because of fossil fuel combustion.  

• The first generally accepted climate model was published by Manabe and Wetherald 

(M&W) in 1967. 

• It was a modified version of the ‘equilibrium air column’ that had to create climate 

warming as a mathematical artifact of the assumptions used to build the model. 

• This 1967 ‘model’ was incorporated into each cell of the ‘highly simplified’ 1975 M&W 

general circulation model (GCM).  

• The ‘CO2 sensitivity’ in the 1975 GCM was created by the 1967 mathematical artifacts that 

were never identified or corrected.  

• In 1981, Hansen et al added three more scientific errors to the four that had been created 

by the 1967 M&W model. 

• They added a ‘slab’ ocean model with unrealistic surface energy transfer, introduced the 

‘CO2 doubling’ ritual, switched the ‘equilibrium’ temperatures to the weather station 

record and ignored the AMO. 

• The only change to the basic model assumptions since 1981 has been the introduction of 

radiative forcing ‘efficacies’ by Hansen et al in 2005.  

 

Joseph Fourier discussed the temperature of the earth in 1824 and 1827 [Fourier, 1824; 1827]. He 

correctly described the time dependent heating of the earth’s land surface by the solar flux. He also 

described ocean solar heating and atmospheric cooling by convection. However, he did not use the 

term ‘greenhouse effect’. Instead he described a solar calorimeter with glass windows that had 

been developed by Saussure. An important part of Fourier’s work was the description of the 

seasonal time delay or phase shift in the subsurface heat transfer. This is clear evidence for a non-
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equilibrium thermal response to the solar flux. Such seasonal and diurnal phase shifts have been 

ignored in climate science for almost 200 years. 

 

At a moderate depth, as three or four meters, the temperature observed does not vary during each 

day, but the change is very perceptible in the course of a year; it varies and falls alternately. The 

extent of these variations, that is, the difference between the maximum and minimum of 

temperature, is not the same at all depths; it is inversely as the distance from the surface. The 

different points of the same vertical line do not arrive at the same time at the extreme temperatures.  

      Fourier (1824, p. 144) 

 

The equilibrium hypothesis was first proposed by Pouillet [1836] as part of his studies on the solar 

heating of the earth. He was apparently unaware of the importance of Fourier’s earlier work on 

time dependent surface heating and the phase shift. In 1840, Agassiz proposed the existence of an 

Ice Age based on observations of the glaciers in the Alps [Agassiz, 1840]. The climate debate then 

shifted from surface temperature to the cause of Ice Age. This led Tyndall in the early 1860s to 

speculate that changes in the atmospheric CO2 concentration could alter the earth’s climate 

[Tyndall, 1861; 1863]. 

 

This in turn was the motivation for Arrhenius [1896] to try and calculate changes in surface 

temperature produced by CO2. Arrhenius used an ‘equilibrium air column’ in his calculations, so 

his results were invalid. He replaced the time dependence with a 24 hour average solar and LWIR 

fluxes and neglected the effects of convection and subsurface transport. When the CO2 

concentration was increased, this approach had to produce an increase in surface temperature as a 

mathematical artifact of the calculation. Arrhenius repeated his calculations in 1906 and obtained 

smaller temperature changes [Arrhenius, 1906].  

 

III. Thermal Equilibrium on the Surface and in the Atmosphere of the Earth 

All authors agree in the view that there prevails an equilibrium in the temperature of the earth and 

of its atmosphere.  

      Arrhenius 1896, p. 254 

V. Geological Consequences 

I should certainly not have undertaken these tedious calculations if an extraordinary interest had 

not been connected with them. In the Physical Society of Stockholm there have been occasionally 

very lively discussions of the cause of the Ice Age. 

      Arrhenius 1896, p. 267 
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Figure 2.1: Fourier and Arrhenius 

 

Tyndall’s speculation that CO2 could cause an Ice Age and the ‘equilibrium air column’ used by 

Arrhenius provided the foundation of the multi-trillion dollar climate fraud that we have today. 

The idea that CO2 could influence the earth’s climate gradually became scientific dogma. Instead 

of an Ice Age cycle, humans were now causing climate change through fossil fuel combustion. 

 

The first generally accepted ‘radiative-convective equilibrium’ climate model was published by 

Manabe and Wetherald (M&W) in 1967 [M&W, 1967]. It was an ‘improved’ version of the 

‘equilibrium air column’ used by Arrhenius with radiative transfer and a prescribed relative 

humidity added. Like the 1896 version, it had to create climate warming when the CO2 

concentration was increased. Only in this case, the prescribed relative humidity assumption 

produced a ‘water vapor feedback’. The simplifying assumptions used by M&W contain three 

fundamental scientific errors. 1) There is no flux balance at TOA, 2) the heat capacity and the 

effects of moist convection have to be included in the surface heating and 3) the relative humidity 

distribution is not fixed. In addition, molecular line broadening in the lower troposphere means 

that the upward and downward LWIR flux are not equivalent. M&W spent the next 8 years 

incorporating this 1967 ‘model’ into each local cell of a basic global circulation model (GCM). 

The mathematical artifacts from their 1967 model were automatically built in to their GCM. They 

used a ‘swamp’ ocean and no surface heat capacity or surface thermal energy storage [M&W, 

1975].  

 

Because of the various simplifications of the model described above, it is not advisable to take too 

seriously the quantitative aspects of the results obtained in this study’. 

      Manabe and Wetherald, 1975, p. 13 

 

Instead of correcting the errors in the 1967 M&W paper, Hansen et al added 3 more [Hansen, 

1981]. First, they added a ‘slab’ ocean model that could be heated by the increase in LWIR flux 

from CO2. This provided the pseudoscientific foundation for ‘climate sensitivity’. Second, the 

prescribed modeling ritual of ‘radiative forcing’ by a ‘CO2 doubling’ was introduced. Third, there 

was a ‘bait and switch’ change from ‘equilibrium’ surface and air temperatures to the weather 

station temperature record. The various flux terms interact with the surface, not the weather station 
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thermometer located in a ventilated enclosure at eye level above the ground. The weather station 

record that was presented by Hansen et al also included the well-defined Atlantic Multi-decadal 

Oscillation (AMO) peak near 1940. They chose to ignore this and called it ‘noise’. This is shown 

in Figure 2.2. Since 1981, the only change to the basic equilibrium climate model has been the 

addition of ‘efficacies’ to the radiative forcings by Hansen et al [2005]. 

 

The history of radiative forcing was summarized by Ramaswamy et al [2019] and the equilibrium 

climate assumption was stated in its modern form by Knutti and Hegerl [2008].  

 

When the radiation balance of the Earth is perturbed, the global surface temperature will warm and 

adjust to a new equilibrium state. 

     Knutti and Hegerl, 2008, p. 735 

 

 
Figure 2.2: The global weather station record from Hansen et al [1981]. They chose to ignore the 1940 AMO 

peak and call it noise. 
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3.0 THE RISE OF THE CULT OF THE GLOBAL WARMING APOCALYPSE 

 

3.1 Overview 

 

• The climate fraud began with the acceptance of the equilibrium climate assumption in the 

nineteenth century. 

• This was incorporated without question into the first generally accepted ‘radiative 

convective equilibrium climate model’ that was published in 1967 by Manabe and 

Wetherald (M&W) 

• The M&W model had to climate create warming as a mathematical artifact of the 

simplifying assumptions used to build the model.  

• The M&W approach was officially ‘sanctified’ by the Charney report in 1979. 

• Lorenz’s work on model instability and the limitations of the weather forecasting models 

was ignored. 

• As funding diminished in other areas, government agencies such as NASA and DOE 

jumped on the climate bandwagon. 

• Various environmental and political groups also decided to exploit the Global Warming 

Apocalypse to further their own interests. 

• The basic climate modeling fraud was fully established with the Hansen et al publication 

in 1981. 

• The UN Intergovernmental Panel on Climate Change (IPCC) was established in 1988. 

• The US Global Climate Research Program was established by Presidential initiative in 

1989 and mandated by Congress in 1990. 

• Today, the equilibrium climate assumption has degenerated past scientific dogma into the 

‘Imperial Cult of the Global Warming Apocalypse’. 

 

The multi-trillion dollar climate fraud that we have today started in nineteenth century with 

speculation that changes in the atmospheric concentration of CO2 could cycle the earth through an 

Ice Age. The complexities of the climate system were oversimplified and reduced to an 

‘equilibrium air column’. When the CO2 concentration was increased, this approach had to produce 

an increase in surface temperature as a mathematical artifact of the calculation. The idea that CO2 

could cause global warming gradually became scientific dogma. The first generally accepted 

‘radiative convective equilibrium’ computer climate model was published by Manabe and 

Wetherald (M&W) [1967]. It was simply an ‘improved’ version of the nineteenth century 

‘equilibrium air column’ with similar warming artifacts. By making the equilibrium climate 

assumption M&W abandoned physical reality and entered the realm of computational climate 

fiction. Their model contained four fundamental scientific errors which they chose to ignore. They 

spent the next 8 years incorporating their 1967 air column model into a ‘highly simplified’ general 

circulation model (GCM) [M&W, 1975]. The mathematical warming artifacts from M&W (1967) 

were now incorporated into every unit cell of the GCM.  
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Later climate modeling work failed to address the errors in the underlying M&W assumptions. 

Instead ‘improvements’ were introduced by Hansen et al in 1981 that added three more 

fundamental scientific errors [Hansen, 1981]. The only change since then was the addition of 

‘efficacies’ to the radiative forcings by Hansen et al [2005]. Computer technology has improved 

significantly and the models have become a lot more complex. However, the underlying 

assumptions remain the same. The fundamental error is still the equilibrium assumption. This was 

conveniently summarized by Knutti and Hegerl [2008].  

 

“When the radiation balance of the Earth is perturbed, the global surface 

temperature will warm and adjust to a new equilibrium state”. 

 

Such an equilibrium state does not exist. 

 

Melodramatic prophecies of the global warming apocalypse became such a good source of 

research funding that the scientific process of hypothesis and discovery collapsed. Scientific 

dogma has now degenerated into the ‘Imperial Cult of the Global Warming Apocalypse’. Irrational 

belief in the ‘Sacred Spaghetti Plots’ of global warming created by the climate models has become 

a prerequisite for funding in climate science. The underlying climate equilibrium assumption was 

never challenged. An elaborate modeling ritual based on pseudoscientific radiative forcings, 

feedbacks and the climate sensitivity to a ‘CO2 doubling’ gradually evolved into the CMIP 

modeling program [Meehl et al, 1997; 2007].  

 

The M&W approach was officially ‘sanctified’ by the Charney report [1979]. The reviewers 

concluded that a warming of 3±1.5 °C from a ‘doubling’ of the atmospheric CO2 concentration 

was likely. The mathematics used in the climate models appeared reasonable based on the 

acceptance of the invalid equilibrium assumption, so no further investigation was needed. Lorenz’s 

work on model instability and the limitations of the weather forecasting models was ignored. In 

addition, by 1979 there was an abundance of evidence to show that the climate models were 

fraudulent. In particular, the analysis of deep drilled ocean sediment cores showed that Ice Ages 

were caused by planetary perturbations to the earth’s orbital and axial parameters known as 

Milankovitch cycles [Hayes et al, 1976; Imbrie and Imbrie, 1979]. This was also ignored.  

 

The Charney report included the initial results from two climate modeling groups using five 

primitive GCMs. By 1995, 18 coupled climate models were available from seven different 

countries. The modeling effort for the IPCC is now coordinated through the Coupled Model 

Intercomparison Project (CMIP). In 2019 there were 49 modeling groups with approximately 100 

different models involved in CMIP6 [Hausfather, 2019]. 

 

Two external factors contributed to the growth of the climate fraud. As funding was reduced for 

NASA space exploration and for DOE nuclear programs, climate modeling became an alternative 

source of revenue. There was also a deliberate decision by various outside interests, including 

environmentalists and politicians to exploit the fictional climate apocalypse to further their own 

causes [Hecht, 2007]. The World Meteorological Organization (WMO) and the United Nations 
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Environmental Program (UNEP) were used to promote the global warming scare. The UN 

Intergovernmental Panel on Climate Change (UN IPCC) was established in 1988 and the US 

Global Change Research Program (USGCRP) was established by Presidential initiative in 1989 

and mandated by Congress in 1990. It must be emphasized that the Intergovernmental Panel on 

Climate Change (IPCC) is a political body, not a scientific one. Its mission is to assess “the 

scientific, technical and socioeconomic information relevant for the understanding of the risk of 

human-induced climate change.” This is based on the a-priori assumption that human activities 

are causing CO2 induced global warming. The IPCC has published six major assessment reports: 

the first, second and third - FAR (1990), SAR (1995), TAR (2001) and AR4 (2007), AR5 (2013) 

and AR6 (2021) [IPCC, 2021]. While the reports may contain a useful compendium of scientific 

references, material that does not conform to the global warming dogma has usually been omitted. 

The primary focus of these reports has been on the use of modeling ‘scenarios’ to make 

melodramatic predictions of future global warming using fraudulent computer models. The climate 

modeling data used for AR5 and AR6 are derived mainly from the CMIP5 and CMIP6 ‘model 

ensembles’.  

 

In the UK, the Hadley Center for Climate Prediction was established at the Met. Office in 1989 

[Folland et al, 2004] In conjunction with the Climate Research Center at the University of E. 

Anglia, the Hadley Center provided major support to the IPCC. The first IPCC assessment report 

was published in 1990. Close ties developed between political leaders and various leading climate 

researchers. In the UK this included John Houghton (UK Met Office), the Climate Research Unit 

(CRU) at UEA and Margaret Thatcher (UK Prime Minister). The primary function of the climate 

centers is to provide climate propaganda to justify government policy and continued funding.  

 

In the US, the Imperial Cult of the Global Warming Apocalypse is firmly entrenched in the ‘deep 

state’ of the US government through the USGCRP. Thirteen government agencies are involved. 

Since it was first established in 1989, the USGCRP has used the results of fraudulent ‘equilibrium’ 

climate models to perpetuate a massive Ponzi or pyramid scheme based on exaggerated claims of 

anthropogenic global warming. It takes the climate model output generated by agencies such as 

NASA and DOE and without question cycles the fake climate warming through the 13 US 

Agencies to establish a US climate policy that mitigates a nonexistent problem [NCA3, 2014; 

NCA4, 2017]. The same group of climate modelers also provides fraudulent climate warming data 

used by the IPCC in their assessment reports. The pigs have been filling their own trough at 

taxpayer expense for over 30 years. There has been no significant oversight. The climate modelers 

are no longer scientists, they have become prophets of the Imperial Cult of the Global Warming 

Apocalypse. Irrational belief in ‘equilibrium’ climate model results has replaced scientific logic 

and reason. The climate modelers have been playing computer games in an equilibrium climate 

fantasy land for over 30 years.  
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4.0 THE ROLE OF THE AMO IN SETTING THE SURFACE TEMPERATURE 

 

4.1 Overview 

 

• There is no requirement for an exact energy balance between the rates of heating and 

cooling at the ocean surface. 

• Natural variations in wind speed produce characteristic, quasi-periodic oscillations in 

ocean surface temperature that have major effects on the earth’s climate. 

• The dominant term in the global mean temperature record is found to be the Atlantic Multi-

decadal Oscillation (AMO). 

• The AMO from 1850 can be analyzed as a sinusoidal oscillation superimposed on a linear 

temperature increase.  

• The nominal linear trend is attributed to the temperature recovery from the Maunder 

Minimum or Little Ice Age (LIA). 

• Callendar in 1938 was the first person to attribute an AMO warming phase to a warming 

effect from CO2.  

• The 1940 AMO peak was called ‘noise’ by Hansen et al in 1981. 

• The AMO cooling phase from about 1940 to 1970 was attributed to the onset of an Ice 

Age. 

• The warming phase that started by about 1975 has been incorrectly attributed to ‘human 

caused radiative forcing’. 

 

There is no requirement for an exact energy balance between the rates of heating and cooling at 

the ocean surface. Natural variations in wind speed produce characteristic, quasi-periodic 

oscillations in ocean surface temperature that have major effects on the earth’s climate. These 

oscillations are part of the ocean gyre circulation system. There are five major ocean gyres in the 

N. and S. Atlantic Ocean, the N. and S. Pacific Ocean and in the Indian Ocean. The ocean gyre 

circulation and the four main ocean oscillations, the Atlantic Multi-Decadal Oscillation (AMO), 

the El Niño Southern Oscillation (ENSO), the Indian Ocean Dipole (IOD) and the Pacific Decadal 

Oscillation (PDO). These oscillations provide a natural ‘noise floor’ for the ocean surface 

temperatures [Clark and Rörsch, 2023]. 

 

When the climate anomaly record, such as the HadCRUT4 data set is evaluated, the dominant term 

is found to be the Atlantic Multi-decadal Oscillation (AMO) [HadCRUT4, 2022; AMO, 2022]. 

The correlation coefficient between the two data sets is 0.8. The AMO can be analyzed as a 

sinusoidal oscillation superimposed on a linear temperature increase. This nominal linear trend is 

attributed to the temperature recovery from the Maunder Minimum or Little Ice Age (LIA) 

[Akasofu, 2010]. The HadCRUT4 data and the AMO are plotted in Figure 4.1a. The influence of 

the AMO extends over large areas of N. America, Western Europe and parts of Africa. The weather 

systems that form over the oceans and move overland couple the ocean surface temperature to the 

weather station data through the diurnal convection transition temperature. The contributions of 

the other ocean oscillations to the global temperature anomaly are smaller. The IOD and the PDO 
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are dipoles that tend to cancel and the ENSO is limited to a relatively small area of the tropical 

Pacific Ocean. However, small surface temperature variations in the tropical oceans have a major 

impact on ocean evaporation and rainfall. The AMO from 1567 has been reconstructed using tree 

ring data [Gray, 2004, Gray.NOAA, 2021]. This is shown in Figure 4.1b. The modern instrument 

record is also indicated in green. None of the temperature changes related to the AMO can be 

attributed to an increase in atmospheric CO2 concentration. This has not stopped the climate 

modelers from creating a fraudulent set of ‘radiative forcings’ that are used to ‘attribute’ the ‘global 

mean temperature record to increases in the atmospheric concentration of CO2 and other 

greenhouse gases [IPCC 2013, 2021] (See Article 9.0).   

 

 
 

Figure 4.1: a) Plots of the HadCRUT4 and AMO temperature anomalies overlapped to show the similarities. 

Both the long term 60 year oscillation and the shorter term ‘fingerprint’ details can be seen in both plots. The 

role of ‘adjustments’ in the 0.3 •C offset since 1970 requires further investigation. b) Tree ring reconstruction 

of the AMO from 1567. 

 

The role of the AMO in setting the surface air temperature has been misunderstood or ignored for 

a long time. The first person to claim a measurable warming from an increase in CO2 concentration 

was Callendar in 1938. He used weather station temperatures up to 1935 that included most of the 

1910 to 1940 warming phase of the AMO. The warming that he observed was from the AMO not 

CO2. During the 1970s there was a ‘global cooling’ scare that was based on the cooling phase of 

the AMO from 1940 to 1970 [Douglas, 1975]. In their 1981 paper Hansen et al chose to ignore the 

1940 AMO peak in their analysis of the effects of CO2 on the weather station record. Similarly 

Jones et al conveniently overlooked the 1940 AMO peak when they started to ramp up the modern 

global warming scare in 1986. This is illustrated in Figure 4.2. The AMO, the HadCRUT4 global 

mean temperature record and the periods of record used are shown in Figure 4.2a. The temperature 

records used by Callendar, Douglas, Jones et al and Hansen et al are shown in Figures 4.2b through 

4.2e. The Keeling curve showing the increase in atmospheric CO2 concentration is also shown in 

Figures 4.2d and 4.2e [Keeling, 2022]. Figure 4.3 shows a slightly later version of Figure 4.22d 

[Jones et al, 1988]. The authors conclude, without any thermal engineering analysis, that:  
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The persistent surface and tropospheric warmth of the 1980s which, together with ENSO gave the 

exceptional warmth of 1987 could indicate the consequences of increased concentrations of CO2 

and other radiatively active gases in the troposphere. 

   Jones, Wigley, Folland, Parker, Angell, Lebedeff, Hansen, 1988 

 

 
Figure 4.2: a) AMO anomaly and HadCRUT4 global temperature anomaly, aligned from 1860 to 1970, b) 

temperature anomaly for N. temperate stations from Callendar [1938], c) global cooling from Douglas [1975], 

d) global temperature anomaly from Hansen et al, [1981] and e) global temperature anomaly from Jones et 

al, [1986]. The changes in CO2 concentration (Keeling curve) are also shown in c and d. The periods of record 

for the weather station data are also indicated. 
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Figure 4.3: Global temperature record from Jones et al, 1988 with the Keeling curve superimposed. 
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5.0 A ‘CO2 DOUBLING’ DOES NOT CHANGE THE ENERGY BALANCE OF THE 

EARTH 

 

5.1 Overview 

 

• Radiative transfer calculations show that a ‘doubling’ of the CO2 concentration from 280 

to 560 ppm produces a decrease in the emitted LWIR flux at the top of the atmosphere 

(TOA) of approximately 3.7 W m-2. 

• Such a change in flux at TOA is called a radiative forcing. 

• It is claimed that this alters the ‘energy balance of the earth’.  

• The climate is then supposed to adjust to a new ‘equilibrium state’ with a warmer surface 

temperature that restores the ‘radiation balance’ at TOA. 

• In reality, the change in flux at TOA is produced by absorption at lower levels in the 

atmosphere. 

• In order to understand the heating effects in the atmosphere, the net emitted flux at each 

level has to be converted to a rate of cooling in K per day. 

• The total LWIR cooling rate for the troposphere at low to mid latitudes is approximately 2 

to 2.5 K per day.  

• A ‘CO2 doubling’ produces a decrease in the rate of cooling of the troposphere, or slight 

warming of +0.08 K per day.  

• The temperature changes are too small to measure.  

• At a lapse rate of -6.5 K km-1, an increase in temperature of +0.08 K is produced by a 

decrease in altitude of approximately 12 meters.  

• This is equivalent to riding an elevator down 4 floors. 

• The absorbed heat is dissipated locally by broadband emission, mainly by water vapor and 

also by changes in altitude that alter the gravitational potential of the local air parcel.  

• A ‘CO2 doubling’ does not produce a measurable change to the surface temperature of the 

earth nor does it change the radiation balance of the earth.   

 

When the atmospheric CO2 concentration is doubled from 280 to 560 ppm, radiative transfer 

calculations show that there is an initial decrease in the long wave IR (LWIR) flux emitted to space 

at the top of the atmosphere (TOA) of approximately 3.7 W m-2 [IPCC, 2013]. This decrease occurs 

within the spectral range of the CO2 emission bands. The change in flux at TOA is called a radiative 

forcing. It is claimed that this alters the ‘energy balance of the earth’. The climate is then supposed 

to adjust to a new ‘equilibrium state’ with a warmer surface temperature that restores the ‘radiation 

balance’ at TOA [Knutti and Hegerl, 2008]. This is pseudoscientific nonsense.  
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The increase in atmospheric CO2 concentration since 1800 is shown in Figure 5.1a [Keeling, 

2022]. The decrease in LWIR flux at TOA as the CO2 concentration is increased from 0 to 760 

ppm is shown in Figure 5.1b [Harde, 2017]. In addition, there is a similar increase in the downward 

LWIR from the lower troposphere to the surface that has been ignored in the normal discussion of 

‘radiative forcing’. Since the start of the Industrial Revolution about 200 years ago, the 

atmospheric concentration of CO2 has increase by approximately 140 ppm from 280 to 420 ppm. 

This has produced a decrease in LWIR flux at TOA (‘radiative forcing’) near 2 W m-2.  

 

 
Figure 5.1: a) Increase in atmospheric CO2 concentration since 1800 [Keeling 2022] and b) change in upward 

LWIR flux at TOA and downward LWIR flux to the surface as the CO2 concentration is increased from 0 to 

760 ppm [Harde, 2017]. 

 

The ‘radiative forcing’ does not magically appear at TOA. It is produced by changes in the 

absorption and emission of the LWIR flux at many different levels in the atmosphere. The upward 

emission from a given atmospheric level is modified by the absorption and emission of the layers 

above. In order to understand the atmospheric heating effects, the net LWIR flux emitted at each 

level in the atmosphere has to be divided by the local heat capacity. This provides a rate of cooling, 

usually given in K per day. The results of such a calculation for the tropical atmosphere are shown 

in Figure 5.2a [Feldman et al, 2008]. Mid latitude cooling rates are also discussed by Wijngaarden 

and Happer [2022, Fig.17]. An earlier discussion on cooling rates is given by Lacis and Oinas 

[1991] and cooling rates for CO2 were calculated by Plass [1956]. Within the troposphere, the 

tropical cooling rate is approximately 2.0 to 2.5 K per day. Most of this cooling is from LWIR 

emission by the water bands. The effect of a doubling of the CO2 concentration is to produce a 

slight warming or decrease in the rate of cooling in the troposphere of up to +0.08 K per day 

[Iacono et al, 2008]. This is shown in Figure 5.2b. At a lapse rate of -6.5 K km-1, a change in 

temperature of +0.08 K is produced by a decrease in altitude of approximately 12 meters. This is 

equivalent to riding an elevator down four floors. 

 



R. Clark Explaining the Climate Fraud VPCP 019, Jan.7 2023 

27 

 

 
Figure 5.2: a) Total (10 to 3250 cm-1) and band-averaged IR cooling rate profiles for the tropical model 

atmosphere on a log-pressure scale and b) tropospheric heating rates produced by a CO2 ‘doubling’ from 287 

to 574 ppm at mid latitude. 

 

The heat produced at each level is coupled to the local air parcel. This slight warming is dissipated 

by a combination of wideband LWIR emission and changes in gravitational potential or altitude 

of the air parcel [Clark and Rörsch, 2023]. Figure 5.3a illustrates the energy transfer processes for 

an air parcel in the troposphere (within the plane parallel atmosphere approximation). The air 

parcel is emitting LWIR radiation upwards and downwards at the local air temperature. It is also 

absorbing part of the upward LWIR flux from below and the downward LWIR flux from above. 

The air parcel is also in a turbulent convective flow field. Vertical motion changes the temperature 

of the air parcel at the local lapse rate. Figure 5.3b illustrates the dissipation of the radiative forcing 

in the troposphere. There is an initial decrease in the LWIR flux at TOA within the spectral region 

of the CO2 emission bands. This includes the main P and R bands near 650 and 700 cm-1 and the 

weaker overtone bands near 950 and 1050 cm-1. However, the reduction in flux at TOA is produced 

by local absorption at many different levels in the atmosphere as shown by the rates of cooling in 

in Figure 5.2b. The heat is coupled to the local air parcels and dissipated as wideband LWIR 

emission, mainly by the water bands. There may also be a change in altitude that changes the 

gravitational potential energy. Any change in tropospheric temperature is too small to measure. In 

addition, there can be no measurable change in the surface temperature. Nor is there change in the 

radiation balance of the earth.  

 

Figure 5.4 shows the vertical velocity profile up to 2 km altitude in the turbulent surface boundary 

layer. This is from heterodyne LIDAR measurements recorded over 10 hours at the École 

Polytechnique, south of Paris, July 10th 2005 [Gibert et al, 2007]. The change in vertical velocity 

is ±2 m s-1. At an average lapse near -6.5 K km-1, this is sufficient to overwhelm any changes in 

cooling from a ‘CO2 doubling’ as shown in Figure 5.2b.  
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Figure 5.3: a) The energy transfer processes for a local tropospheric air parcel (in a plane-parallel 

atmosphere) and b) The dissipation of the absorbed heat from a ‘CO2 doubling’ by the normal tropospheric 

energy transfer processes (schematic). The wavelength specific increase in absorption in the CO2 P and R 

bands is dissipated as small changes in broadband LWIR emission and gravitational potential energy. 

 

 
Figure 5.4: Vertical velocity profile in the turbulent boundary layer recorded over 10 hours at the École 

Polytechnique, south of Paris, July 10th 2005 using heterodyne LIDAR. 
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6.0 A ‘CO2 DOUBLING’ CANNOT HEAT THE OCEANS 

 

6.1 Overview 

 

• The ocean surface is almost transparent to the solar flux. Approximately 90% of the solar 

flux is initially absorbed within the first 10 meter layer. 

• The diurnal temperature rise is small and the bulk ocean temperature increases until the 

water vapor pressure at the surface is sufficient for the excess absorbed solar heat to be 

removed by wind driven evaporation. 

• The penetration depth of the LWIR flux into the ocean surface is less than 100 micron (0.04 

inches). 

• The LWIR flux and the wind driven evaporation are coupled together at the surface and 

should not be analyzed separately. 

• Over the ±30° latitude bands, the sensitivity of the latent heat flux to the wind speed is at 

least 15 W m-2/m s-1. 

• The increase in downward LWIR flux to the surface produced by a CO2 doubling is near 4 

W m-2.  

• Within the ±30° latitude bands, this ‘doubling flux’ is dissipated by an increase in wind 

speed near 27 cm s-1. 

• Since the start of the Industrial Revolution about 200 years ago, the atmospheric 

concentration of CO2 has increase by approximately 140 ppm from 280 to 420 ppm.  

• This has produced a decrease in LWIR flux at TOA (‘radiative forcing’) near 2 W m-2.  

• This is dissipated by an increase in wind speed of 13 cms-1.  

• For comparison, the long term 1 variation in wind speed along the equator, measured by 

the TRITON buoy network is near 2 m s-1.  

 

The ocean surface is almost transparent to the solar flux. Approximately 90% of the solar flux is 

initially absorbed within the first 10 meter layer. The diurnal temperature rise is small and the bulk 

ocean temperature increases until the water vapor pressure at the surface is sufficient for the excess 

absorbed solar heat to be removed by wind driven evaporation. The sensible heat flux is usually 

small, less than 10 W m-2. The penetration depth of the LWIR flux into the ocean surface is less 

than 100 micron (0.04 inches) [Hale and Querry, 1973]. The LWIR flux and the wind driven 

evaporation are coupled together at the surface and should not be analyzed separately. The cooler 

water produced at the surface sinks and is replaced by warmer water from the bulk ocean below. 

This allows the evaporation to continue at night [Clark, 2013; Clark and Rörsch, 2023]. Over the 

±30° latitude bands, the sensitivity of the latent heat flux to the wind speed is at least 15 W m-2/m 

s-1 [Yu et al, 2008]. The increase in downward LWIR flux to the surface produced by a CO2 

doubling is near 4 W m-2 [Harde, 2017]. Within the ±30° latitude bands, this is dissipated by an 

increase in wind speed near 27 cm s-1. For comparison, the long term 1 variation in wind speed 
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along the equator, measured by the TRITON buoy network is near 2 m s-1 [Clark and Rörsch, 

2023]. Since the start of the Industrial Revolution about 200 years ago, the atmospheric 

concentration of CO2 has increase by approximately 140 ppm from 280 to 420 ppm. This has 

produced a decrease in LWIR flux at TOA (‘radiative forcing’) near 2 W m-2. This is dissipated 

by an increase in wind speed of 13 cms-1. The average annual increase in atmospheric CO2 

concentration at present is near 2.4 ppm. This corresponds to an annual increase of 0.034 W m-2 

in the downward LWIR flux to the surface which is dissipated by an increase in wind speed near 

2 millimeters per second. Any change in ocean temperature produced by the current annual 

increase in the atmospheric CO2 concentration is therefore too small to measure. The penetration 

depth of the LIWR flux into water is shown in Figure 6.1 and the sensitivity of the ocean latent 

heat flux to the wind speed is shown in Figure 6.2 

 

 
Figure 6.1: The penetration depth (99% absorption) of the LWIR flux into water a) below 3300 cm-1 and b) 

1200 to 200 cm-1. The locations of the main CO2 absorption bands and the overtones are indicated  

[Hale and Querry, 1973]. 

 
Figure 6.2: The sensitivity of the ocean latent heat flux to the wind speed [Yu et al, 2008]. 
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7.0 A ‘CO2 DOUBLING’ DOES NOT HEAT THE LAND SURFACE 

 

7.1 Overview 

 

• Over land, all of the flux terms are absorbed by a thin surface layer. 

• Solar heating of the surface establishes a thermal gradient with both the cooler air above 

and the subsurface ground layers below. 

• The surface-air gradient drives the evapotranspiration and the subsurface gradient conducts 

heat below the surface during the first part of the day after sunrise. Later in the day, as the 

surface cools, the subsurface gradient reverses and the stored heat is returned to the surface. 

• As the land and air temperatures equalize in the evening, the convection stops and the 

surface cools more slowly by net LWIR emission.  

• Almost all of the absorbed solar heat is dissipated within the same diurnal cycle. 

• This convection transition temperature is reset each day by the local weather system 

passing through.  

• There are also characteristic phase shifts or time delays between the peak solar flux and the 

temperature response. 

• The day to day variation in the convection transition temperature is sufficiently large that 

any change from a ‘CO2 doubling’ is too small to measure.  

• This was demonstrated using the maximum and minimum daily air temperatures recorded 

in 2008 at the ‘Grasslands’ site, an advanced AmeriFlux monitoring station located in 

Limestone Canyon Regional Park, near Irvine, S. California. 

• This site showed temperature ‘spikes’ related to the on shore - off shore transition from 

ocean to desert flow conditions. 

• A simple thermal model was used to simulate the temperatures using the daily minimum 

temperatures as the transition temperature.  

• The LWIR flux was changed by up to 20 W m-2 to simulate an increase in CO2 

concentration up to 8500 ppm. 

• For a ‘CO2 doubling’ the maximum annual average temperature increase was 0.3 C.  

• The 1.5 or 2 °C temperature limit incorporated into the Paris Climate Accord derived from 

radiative forcing is pseudoscientific nonsense. 

 

Over land, all of the flux terms are absorbed by a thin surface layer. The surface temperature 

initially increases after sunrise as the solar flux is absorbed. This establishes a thermal gradient 

with both the cooler air above and the subsurface ground layers below. The surface-air gradient 

drives the evapotranspiration and the subsurface gradient conducts heat below the surface during 

the first part of the day after sunrise. Later in the day, as the surface cools, the subsurface gradient 

reverses and the stored heat is returned to the surface. As the land and air temperatures equalize in 
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the evening, the convection stops and the surface cools more slowly by net LWIR emission. This 

convection transition temperature is reset each day by the local weather system passing through. 

Almost all of the absorbed solar heat is dissipated within the same diurnal cycle. The heat transfer 

is localized. The diurnal temperature change is limited to a shallow depth, typically 0.5 to 2 m, and 

the seasonal temperature variations may extend to 5 m below the surface [Clark and Rörsch, 2023; 

Clark, 2013]. There are also characteristic phase shifts or time delays between the peak solar flux 

and the temperature response. These are not a new discovery. The subsurface seasonal phase shift 

was described by Fourier in 1824 [Fourier, 1824]. The soil temperatures at depths from 0.5 to 80 

cm and the 2 m air temperature recorded at a monitoring site at O’Neill, Neb., August 13, 1953 

are shown in Figure 7.1 [Lettau and Davidson 1957]. The surface temperature phase shift, t, is 

indicated. Below the surface, the temperature rise decreases and the phase shift increases with the 

depth. At the surface, the temperature rise is 22 °C. The surface air temperature rise at 1.5 m above 

the surface is 15 °C. There is almost no measurable diurnal phase shift below 50 cm depth. These 

phase shifts are clear evidence on a non-equilibrium thermal response.  

 

 
 

Figure 7.1: 2 m air temperature and subsurface temperatures measured at O’Neill, Neb., August 13, 1953. 

 

Figure 7.1 illustrates the change in temperatures during a single diurnal cycle. The day to day 

variation in the convection transition temperature is sufficiently large that any change from a ‘CO2 

doubling’ is too small to measure. To demonstrate this, a simple thermal model was used to 

simulate the 2008 temperature record measured at the ‘Grasslands’ site, an advanced AmeriFlux 

monitoring station located in Limestone Canyon Regional Park, near Irvine, S. California [Clark 

and Rörsch, 2023; Clark, 2013]. The LWIR flux in the model was changed to simulate the increase 

in atmospheric CO2 concentration. The maximum and minimum daily air temperatures and the 8 

day satellite average min/max skin (surface) temperatures are shown in Figure 7.2. The various 

temperature spikes through the year are caused by the transition from coastal onshore winds to 

desert offshore winds with a decrease in humidity and an increase in air temperatures from 

downslope wind effects. The heating is caused by air compression as the dry air descends ~1 km 

from the desert to the coast. The minimum surface and air temperatures are similar, but the 

maximum surface temperature is higher than the maximum air temperature. The surface 
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temperature also increases with the air temperature, although the surface temperatures are 8 day 

averages that do not change as fast as the air temperatures. This illustrates the role of the convection 

transition temperature in changing the surface temperature. When the transition to offshore flow 

occurs, the minimum air temperature increases and more heat remains stored in the surface thermal 

reservoir. 

 

 
Figure 7.2: Daily maximum and minimum air temperatures and 8 day average surface temperatures for 2008 

Grasslands data set. Some of the temperature spikes caused by downslope wind effects are indicated by the 

arrows. 

 

The effect of an increase in CO2 concentration on the diurnal temperature cycle was investigated 

by using the minimum air temperatures from the Grasslands 2008 data set shown in Figure 7.2 as 

convection transition temperatures in a simple thermal model of the diurnal cycle. This is described 

in detail by Clark and Rörsch [2023]. The effect of an increase in CO2 concentration from 280 to 

approximately 8500 ppm was simulated by increasing the downward LWIR flux to the surface 

from 0 to 20 W m-2. The calculated changes in surface and air temperatures are shown in Figure 

7.3. The maximum observed increase is in the minimum surface temperature. However, for a 

conventional CO2 ‘doubling’ to 560 ppm, this increase is only 0.3 °C. Even at a CO2 concentration 

of approximately 8500 ppm, the increase in surface temperature is only 1.3 °C. The increases in 

surface air temperature are less. The increase in air temperature for a CO2 doubling is less than 0.1 

°C. At 8500 ppm, the air temperature increase is near 0.4 °C. This means that the 1.5 or 2 °C 

temperature limit incorporated into the Paris Climate Accord derived from radiative forcing is 

pseudoscientific nonsense. 
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Figure 7.3: Calculated changes in 2008 Grasslands annual average temperatures for increases in the 

atmospheric CO2 concentrations from 280 to 400, 560, 760, 1500 and 8500 ppm. 
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8.0 THE ENERGY BUDGET OF THE EARTH 

 

8.1 Overview 

 

• The climate models use a contrived set of time dependent ‘radiative forcings’ or changes 

in flux at the top of the atmosphere (TOA) to calculate the global mean temperature record.  

• It is assumed that the net effect of these ‘forcings’ is to perturb the radiation balance of the 

earth.  

• The ‘global surface temperature’ is then assumed to ‘adjust’ and restore the radiation 

balance at TOA.  

• Starting with Nimbus 6 in 1975, satellite observations have been used to establish a 

radiation budget for the earth (ERB). 

• The complexities of the climate energy transfer have been reduced to three numbers, an 

average incident solar flux at TOA or total solar insolation (TSI), an average absorbed solar 

flux, usually determined by the difference between the reflected solar flux and the TSI, and 

the average outgoing longwave radiation (OLR). 

• There has been an extensive discussion over many years about the precise value of any 

imbalance in the earth’s radiation budget and the associated errors. 

• In reality, the radiative forcing produced by an increase in greenhouse gas concentration 

does not change the energy balance of the earth and the related increase in downward 

LWIR flux to the surface cannot heat the oceans or the land surface.  

• Similarly, there can be no ‘CO2 signal’ in the global mean average temperature record. 

• The earth has been warming since the end of the Maunder minimum or Little Ice Age 

(LIA).  

• The solar heating of the oceans has slightly exceeded the surface cooling and there has 

been a gradual accumulation of heat in the oceans. This is a normal and natural part of the 

longer term variation in the solar insolation. 

 

The climate models use a contrived set of time dependent ‘radiative forcings’ or changes in flux 

at the top of the atmosphere (TOA) to calculate the global mean temperature record [IPCC, 2021; 

2013]. It is assumed that the net effect of these ‘forcings’ is to perturb the radiation balance of the 

earth [Knutti and Hegerl, 2008]. The ‘global surface temperature’ is then assumed to ‘adjust’ and 

restore the radiation balance at TOA. Radiative transfer calculations show that an increase in the 

atmospheric concentration of a greenhouse gas such as CO2 produces an initial decrease in LWIR 

flux at TOA [Wijngaarden and Happer, 2022; Harde, 2017]. This decrease in flux occurs within 

the wavelength specific spectral region of the greenhouse gas LWIR emission. The surface 

temperature is presumed to increase until the ‘radiation balance’ is restored at TOA.  
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Starting with Nimbus 6 in 1975, dedicated satellite observations have been used to establish a 

radiation budget for the earth (ERB). The complexities of the climate energy transfer have been 

reduced to three numbers, an average incident solar flux at TOA or total solar insolation (TSI), an 

average absorbed solar flux, usually determined by the difference between the reflected solar flux 

and the TSI, and the average outgoing longwave radiation (OLR). The reflected solar flux is often 

converted to an albedo or reflectivity. Early work on ERB is described by Kyle et al [1993]. Further 

details are provided by Kandel and Viollier [2010]. Dewitte and Clerbaux [2017] give the TSI at 

solar minimum as 1362 W m-2 with an albedo of 29.8% and a mean OLR of 238 W m-2.  

 

There has been an extensive discussion over many years about the precise value of any imbalance 

in the earth’s radiation budget and the associated errors. This is driven in part by the claims of 

climate warming created by the climate models. In reality, the radiative forcing produced by an 

increase in greenhouse gas concentration does not change the energy balance of the earth and the 

related increase in downward LWIR flux to the surface cannot heat the oceans or the land surface. 

Similarly, there can be no ‘CO2 signal’ in the global mean average temperature record. This is 

discussed in detail in the four related articles: 

 

4.0 The Role of the AMO in Setting the Surface Temperature 

5.0 A ‘CO2 Doubling’ does not Change the Energy Balance of the Earth  

6.0 A ‘CO2 Doubling’ does not Heat the Oceans 

7.0 A ‘CO2 Doubling’ does not Heat the Land Surface 

 

The First Law of Thermodynamics, conservation of energy, requires that any planetary imbalance 

between the absorbed solar insolation and the OLR at TOA be accounted for as a change in the 

energy stored by the climate system. At the surface, the downward LWIR flux from the lower 

troposphere to the surface establishes an exchange energy with the upward LWIR flux from the 

surface. This reduces the net LWIR cooling flux that can be emitted by the surface. In order to 

dissipate the excess absorbed solar heat, the surface warms up so that this heat is removed by moist 

convection. The energy transfer processes at the ocean-air and land-air interfaces are different and 

have to be analyzed separately. Over the oceans, the bulk ocean temperature increases until the 

excess surface heat is removed by wind driven evaporation (moist convection). This is a mass 

transport process that is coupled to the rotation or angular momentum of the earth. This produces 

the trade winds that in turn drive the ocean gyre circulation. There is no requirement for an exact 

flux balance between the solar heating and the cooling of the oceans. This produces characteristic, 

quasi-periodic oscillations in ocean surface temperature that have major effects on the earth’s 

climate [Clark, 2013; Clark and Rörsch, 2023]. These oscillations are part of the ocean gyre 

circulation system. This provides a natural ‘noise floor’ for the surface temperature.  

 

There are five major ocean gyres in the N. and S. Atlantic Ocean, the N. and S. Pacific Ocean and 

in the Indian Ocean. The ocean gyre circulation and the four main ocean oscillations, the Atlantic 

Multi-Decadal Oscillation (AMO), the El Niño Southern Oscillation (ENSO), the Indian Ocean 

Dipole (IOD) and the Pacific Decadal Oscillation (PDO) are illustrated in Figure 8.1 [AMO, 2022; 

ENSO. 2022; IOD, 2022; PDO, 2022]. Since there is no exact energy balance at the surface, there 
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is no reason to expect an exact energy balance at the top of the atmosphere. The change in OLR 

with surface temperature has been estimated to be in the range 2.9 to 2.2 W m-2 K-1 [Dewitte and 

Clerbaux, 2018; Koll and Cronin, 2018]. However, the normal global variation in the OLR is 

approximately 240 ±100 W m-2 (see Figure 8.2b). 

 

 

 
Figure 8.1: The ocean gyre circulation and the four main ocean oscillations (schematic). 

 

Because of molecular line broadening effects, the troposphere splits naturally into two thermal 

reservoirs. The lower thermal reservoir extends to 2 km in altitude and is the source of almost all 

of the downward LWIR flux to the surface within the main absorption emission bands. The upper 

thermal reservoir extends from 2 km up to the tropopause. This functions as the cold reservoir of 

the heat engine. The molecular line broadening effects decouple the downward LWIR flux from 

the atmospheric emission contribution to the OLR. As the air rises through the troposphere, 

internal molecular energy is converted to gravitational potential energy. The air continues to cool 

by net LWIR emission, mainly from the water bands. As the air cools, the density increases, the 
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air sinks and the gravitational potential energy is converted back to heat [Clark, 2013; Clark and 

Rörsch, 2023]. 

 

The OLR consists of four main cooling channels, the emission from the water bands in the middle 

to upper troposphere, the emission from the CO2 bands in the stratosphere, cloud top emission and 

surface emission through the LWIR transmission window. There are also smaller contributions to 

the OLR from other greenhouse gases including methane, CH4, ozone, O3 and nitrous oxide, N2O. 

The IR radiation field in the atmosphere can be calculated to high accuracy using radiative transfer 

algorithms and the HITRAN database [Wijngaarden and Happer, 2022]. However, in order to 

understand the atmospheric heating effects, it is not sufficient to calculate the change in flux at 

TOA (‘radiative forcings’). Instead, the radiative transfer calculations have to be expanded and the 

net cooling flux at each calculation level has to be calculated and converted to a rate of cooling 

[Feldman et al, 2008; Iacono et al 2008].  

 

Figure 8.2a shows the reflected solar flux and Figure 8.2b shows the net LWIR emission recorded 

March 18 th 2011 by the CERES instruments on the NASA Aqua satellite [CERES, 2011]. The 

scale for the reflected solar flux is from 50 to 750 W m-2. The higher intensity reflections (white) 

are from cloud tops and ice or snow. The scale for the LWIR flux is from 150 to 350 W m-2. The 

high intensity emission (yellow) is from cloud free land surfaces. The low intensity LWIR 

emission (white) is from cloud tops and ice or snow.  

 

 
 

Figure 8.2: a) reflected solar radiation and b) LWIR emission, CERES images, March 18 2011 

 

Figures 8.3 and 8.4 show the net radiation budget. Near equinox in March and September, there is 

a wide band centered on the equator where the net radiation is positive. This region extends over 

a nominal ±35° latitude range. More solar heat is absorbed than is radiated back to space by the 

OLR. This band shifts north and south with the seasons and at solstice it extends from the equator 

to 70° N or 70° S [Kandel and Viollier, 2010, CERES, 2004]. In addition, the maps are projections 

of a spherical surface. The surface area of a sphere decreases as the latitude increases. This has to 

be included in the quantitative analysis of the earth’s radiation budget. 

 

The earth has been warming since the end of the Maunder minimum or Little Ice Age (LIA) 

[Akasofu, 2010]. The solar heating of the oceans has slightly exceeded the surface cooling and 
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there has been a gradual accumulation of heat in the oceans [NOAA, 2022]. This is a normal and 

natural part of the longer term variation in the solar insolation. Earlier warming periods include 

the Minoan, Roman and medieval warming periods. However, over the longer term, the earth has 

been cooling for the last 6000 years as the long, slow transition into the next Ice Age begins. The 

small changes in LWIR flux produced by the observed increase in atmospheric CO2 concentration 

have had no measurable effect on the earth’s climate [Clark and Rörsch, 2023].  

 

 
Figure 8.3: Zonal mean TOA radiation balance, CERES Terra 5 year mean values 

 

 

 
Figure 8.4: Spatially resolved CERES Terra monthly average net radiation balance at TOA for March, June, 

September and December 2000. 
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9.0 THE ATTRIBUTION OF ‘CLIMATE CHANGE’ TO HUMAN CAUSES 

 

9.1 Overview 

 

• The climate models use a contrived set of time dependent ‘radiative forcings’ or changes 

in flux at the top of the atmosphere (TOA) to calculate the ‘global mean temperature 

record’.  

• It is assumed that the net effect of these ‘forcings’ is to perturb the radiation balance of the 

earth.  

• The climate models are run with a set of radiative forcings that include ‘anthropogenic 

factors’ such as greenhouse gas forcings. They are then rerun with a reduced set of radiative 

forcings’ that has ‘natural factors’ only.  

• This process is used to ‘attribute’ the warming found in the ‘global mean temperature 

record to human causes. 

• In reality, there is no ‘CO2 signal’ in the global mean temperature record.  

• The dominant term in the global mean temperature record is the Atlantic Multi-decadal 

Oscillation (AMO). There is also a long term temperature recovery from the Little Ice Age 

(LIA). The remainder of the warming in the recent record is from various bias terms and 

adjustments. 

• The use of a contrived set of time dependent ‘radiative forcings’ to create the ‘global mean 

temperature record’ is not new. NCA4, NCA3 and IPCC AR5 WG1 copied work from 

Jones et al [2013] and Huber and Knutti [2012].  

• These in turn were based on the fraudulent results from CMIP3 and CMIP5 model runs. 

• An earlier version of this process of ‘attribution’ can be found in Hansen et al [1993].  

• The fraudulent concept that an increase the atmospheric concentration of CO2 could heat 

the oceans can be found in Figures 1 and 5 of Hansen et al, 1981.  

• The use of radiative forcings to create a spurious ‘climate sensitivity’ to CO2 have led to 

absurd claims that increases in the atmospheric CO2 concentration can cause increases in 

every imaginable form of ‘extreme weather event’.  

• One of the more egregious examples of this is the annual supplement to the Bulletin of the 

American Meteorological Society ‘Explaining Extreme Events of [Year] from a Climate 

Perspective’ [Herring et al, 2022]. The series has been published annually since 2012. 

 

As discussed in Section 1.0, the ‘equilibrium’ climate models are ‘tuned’ using a contrived set of 

‘radiative forcings’ to create a global mean temperature record that resembles the HadCRUT4 or 

similar record.  

 

The basic warming argument used in the climate models was conveniently summarized by Knutti 

and Hegerl [2008].  
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“When the radiation balance of the Earth is perturbed, the global surface 

temperature will warm and adjust to a new equilibrium state”. 

 

In reality, there is no ‘equilibrium state’. The radiative forcing from an increase in ‘greenhouse 

gas’ concentration does not change the energy balance of the earth, nor can it cause a change in 

surface temperature. There is no ‘CO2 signal’ in the global mean temperature record. This is 

illustrated in Figure 9.1 (repeated from Figure 1.4). The dominant term in the global mean 

temperature record is the Atlantic Multi-decadal Oscillation (AMO). This is illustrated in Figure 

9.1a. The red boxes indicate the positive warming phases of the AMO. The temperature recovery 

from the Maunder minimum or Little Ice Age (LIA) is also shown [Akasofu, 2010]. The remainder 

of the warming in the recent record is from various bias terms and adjustments.  

 

The climate modelers have chosen to ignore physical reality and claim that the contrived set of 

radiative forcings shown in Figure 9.1b have caused the observed warming in the ‘global mean 

temperature record’. The ‘human factors’ in the forcings, mainly from increase in greenhouse gas 

concentration can then be set to set to zero in the model. This is the blue line showing the fraudulent 

temperature record produced by ‘natural factors’ shown in Figure 9.1a. The greenhouse gas 

radiative forcings shown in Figure 9.1b cannot couple to the climate system in a way that can cause 

a measurable increase in temperature. In the troposphere, the maximum change produced by a 

‘CO2 doubling’ is a slight decrease in the rate of cooling, or a warming rate of +0.08 K per day. 

Any related temperature changes are too small to measure. Over the oceans, within the ±30° 

latitude bands, a 2 W m-2 increase in downward LWIR flux to the surface from the observed 

increase of 140 ppm in the CO2 concentration is dissipated by the increase in latent heat flux 

produced an increase in wind speed of 13 cm s-1. Any temperature changes from this are too small 

to measure. This is discussed in more detail above in Articles 1.0 and 4.0 through 7.0.   

 
Figure 9.1: a) The global mean temperature record and ‘natural’ forcings from Figure 1.1b with the warming 

phases of the AMO, the temperature recovery from the Little Ice age (LIA) and the bias and adjustments to 

the global record indicated and b) the radiative forcings from Figure 1.1c showing the CO2 and other GHG 

forcings and the 2 W m-2 latent heat flux produced by an increase of 13 cm s-1 in the wind speed in the ±30° 
latitude bands. (This is a repeat of Figure 1.2). 

 

Figure 9.1a without the added annotation is from figure 1b of Terando et al [2020]. They simply 

copied both figure 1a and 1b from figure 3.1 of the Fourth National Climate Assessment [NCA4, 
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2017]. The original sources of these figures were Jones et al [2013], figures 4 and 7 and Huber and 

Knutti [2012], figure 3.  

 

Jones, G. S.; P. A. Stott and N. Christidis (2013), “Attribution of observed historical near surface 

temperature variations to anthropogenic and natural causes using CMIP5 simulations” J. 

Geophys. Res. Atmos. 118(10) pp. 4001-4024. [https://doi.org/10.1002/jgrd.50239] 

Huber, M. and R. Knutti (2012), “Anthropogenic and natural warming inferred from changes in 

Earth’s energy balance” Nature Geoscience 5, pp. 31–36. [https://doi.org/10.1038/ngeo1327] 

 

Both of these papers fraudulently attribute temperature increases in the ‘global mean temperature 

record’ to ‘human factors’ by zeroing out the contrived radiative forcings from ‘human factors’.  

The figures from these papers were also used in the IPCC AR5 WG1 report [2013] figures 10.1 

and 10.7, NCA3 Appendix 4 [2014] figures 14, 15 and 16. Table 2 in Jones et al provides a list of 

23 modeling centers worldwide that generated the fraudulent data as part of the CMIP3 and CMIP5 

modeling efforts. These groups included NASA Goddard, NCAR and NOAA GFDL in the USA. 

These ‘attribution’ arguments have been copied from prior modeling work. An earlier version of 

Figure 9.1 can be found in Hansen et al [1993]. This is shown in Figure 9.2. In all of these 

‘attribution’ studies, the obvious 1940 peak in the temperature record has been ignored.  

 

 

 
Figure 9.2: Earlier ‘attribution’ of greenhouse gas radiative forcing to increases in the global mean 

temperature record, adapted from Hansen et al, 1993. The 1940 AMO peak is indicated. S1, S2 and S3 

indicate climate models with different ‘climate sensitivities’ to a CO2 doubling.  

 

The fraudulent concept that an increase the atmospheric concentration of CO2 could heat the 

oceans can be found in Figures 1 and 5 of Hansen et al, 1981. These are shown in Figure 9.3. They 

also illustrate the manipulation of a contrived set of radiative forcings to make the model match 

the data. When the radiative forcing from CO2 did not produce the desired temperature changes, a 

set of ‘volcanic forcings’ were used to ‘adjust’ the data and when this did not work, ‘solar forcings’ 

were added. The 1940 AMO peak is clearly visible in the temperature plots. There are also other, 

smaller temperature fluctuations. There was no attempt to investigate the energy transfer properties 

of the air-surface interface to try and find out the cause of the 1940 AMO peak and the other 

features in the temperature plot. The ‘equilibrium’ climate modelers start from the a-priori 

https://doi.org/10.1038/ngeo1327


R. Clark Explaining the Climate Fraud VPCP 019, Jan.7 2023 

47 

 

assumption that an increase in the atmospheric concentration of CO2 must cause an increase in the 

‘global mean temperature’. They are not scientists, they are disciples of the Imperial Cult of the 

Global Warming Apocalypse. 

 

 
Figure 1: Dependence of CO2 warming on ocean heat capacity. Heat is rapidly mixed in the upper 

100 m of the ocean and diffused to 1000 m with diffusion coefficient k. The CO2 abundance from 

(25) is 293 ppm in 1880, 335 ppm in 1980 and 373 ppm in 2000. Climate model equilibrium 

sensitivity is 2.8 °C for doubled CO2. 

Figure 5: Global temperature trend obtained from climate model with sensitivity 2.8 °C for doubled 

CO2. The results (a) are based on a 100 m mixed layer for heat capacity; those in (b) include 

diffusion of heat into the thermocline to 1000 m. The forcings by CO2, volcanoes and sun are based 

on Broecker (25), Lamb (27) and Hoyt (48). Mean T is zero for observations and model. 
 

Figure 9.3: The heating of the oceans by a ‘CO2 doubling’ as claimed by Hansen et al [1981].  

 

The use of radiative forcings to create a spurious ‘climate sensitivity’ to CO2 have led to absurd 

claims that increases in the atmospheric CO2 concentration can cause increases in every imaginable 

form of ‘extreme weather event’. One of the more egregious examples of this is the annual 

supplement to the Bulletin of the American Meteorological Society ‘Explaining Extreme Events 

of [Year] from a Climate Perspective’ [Herring et al, 2022]. The series has been published annually 

since 2012. The BAMS publication guidelines clearly state:  
 

‘Each paper will start with a 30 word capsule summary that includes, if possible, how 

anthropogenic climate change contributed to the magnitude and/or likelihood of the event’.  
 

The climate sensitivities created in CMIP5 and CMIP6 model ensembles and other in climate 

models are used without question to ‘explain’ the observed ‘extreme weather events’ for the year 

of interest. Natural climate changes related for example to ocean oscillations, downslope winds 

and blocking high pressure systems have to be ‘enhanced’ by the pseudoscience of radiative 

forcings. 
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10.0 LORENZ INSTABILITIES 

 

10.1 Overview 

 

• The climate models require the numerical solution to very large numbers of coupled non-

linear equations.  

• In 1963 Lorenz discovered that the solutions to even a simple set of three equations 

describing two dimensional fluid flow were unstable.  

• The practical limit to a weather forecasting model is about 12 days before the instabilities 

become too large.  

• The large scale climate models in use today have no predictive capabilities.  

• They are ‘tuned’ to give the desired result. 

 

In 1963, Lorenz was evaluating a simple model of three coupled non-linear equations that 

described two dimensional convective flow. He discovered that the solutions to these equations 

were unstable and sensitive to small changes in the starting variables [Lorenz, 1963]. This is 

illustrated in Figure 10.1. He later established that weather forecasting predictions were limited to 

approximately 12 days ahead before the model instabilities became dominant [Lorenz, 1973].  

 

The large scale climate models used today require the solution of a very large number of coupled 

non-linear equations. There is no reason to expect such models to have any predictive capabilities. 

They are inherently unstable and have to be ‘tuned’ to give the desired results. In fact, they can be 

‘tuned’ to give any desired result. All of the climate models used in the CMIP5 and CMIP6 

ensembles have been tuned based on the pseudoscience of radiative forcing to create the global 

surface temperature anomaly. The fact that all of these models have a similar climate sensitivity 

to CO2 is clear evidence of the climate fraud [IPCC, 2013; Hausfather, 2019; Zelinka et al, 2020]. 

A realistic climate model should not show any ‘climate sensitivity’ to CO2.  

 

The basic requirement of any climate model is that it should predict the measured variables of the 

climate system. This means the measured minimum weather station temperature and the delta T 

or change from minimum to maximum MSAT. Any weather station bias terms should be 

incorporated into the model. The measured data should not be changed. Since the dominant term 

in the climate record is the AMO, the climate models should be capable of predicting the ocean 

oscillations and global ocean temperatures derived from these oscillations. Figure 10.2 shows 

global ocean temperatures from 1979 to 2021 and 68 model ‘predictions’ from 13 different CMIP6 

models [Spencer, 2021]. The models have clearly failed. The ‘predicted’ ocean surface 

temperatures are too large. This is to be expected, based on consideration of Lorenz instabilities 

and model ‘tuning’. Such models may perhaps best be described as quasi-stable pseudo-random 

number generators, all tuned to the same temperature series. The pseudo-random number 

generators used in Monte Carlo calculations give exactly the same random number sequence for 

each model run until the seeds used in the generator are changed. Here, the models are unstable 

because of the underlying Lorenz instabilities related to rounding errors and other modeling 
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effects. Two model runs for exactly the same model conditions run on the same computer will give 

different results. The spread between the maximum and minimum model results increases from 

approximately 0.6 C to 1.6 C over time span of the model runs. This is characteristic of Lorenz 

instabilities.  

 

 
Figure 10.1: The solution to even a simple system of 3 coupled partial differential equations is unstable. Data 

from Reference 1. 

 

 
Figure 10.2: Global sea surface temperatures (60° N to 60°S), 1979 to 2021, CMIP6 models compared to 

ERSSTv5 observations (thick black line). The model results diverge from the measured data. The increase in 

noise with time is characteristic of Lorenz instabilities.  
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