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Summary
The climate modeling fraud can be understood by examining nine ‘scientific’ papers, starting with
five on climate modeling: Arrhenius [1896], Manabe and Wetherald [1967], [1975], Hansen et al
[1981] and Knutti and Hegerl [2008]. Climate sensitivity is described by Gregory et al [2020] and
Otto et al [2013]. Radiative forcing is explained by Ramaswamy et al [2019]. The process of
climate attribution is described by Herring et al [2022]. Further details may be found in the IPCC
climate assessment reports. Chapter 7 of the Working Group 1 Report ‘The Earth’s energy budget,
climate feedbacks, and climate sensitivity’ in AR6 provides a convenient starting point for further
investigation into the pseudoscience of radiative forcings, feedbacks and climate sensitivity [IPCC,
2021].
Introduction
The foundations of the modern climate fraud were established in the nineteenth century when
Tyndall speculated that changes in the atmospheric concentration of CO2 could cycle the earth
through an Ice Age. Later Arrhenius used a highly simplified ‘equilibrium air column’ to calculate
the effect of changes in the CO2 concentration on an ‘average’ surface temperature. He assumed
that he could ignore the time dependence of the solar insolation and use average values of the flux
terms coupled to a blackbody surface. By doing so he abandoned physical reality, starting with
Second Law of Thermodynamics. Such a model must create climate warming, as a mathematical
artifact of the simplifying assumptions used.
Unfortunately, the equilibrium assumption became accepted scientific dogma and was
incorporated into the first generally accepted ‘radiative convective equilibrium’ climate model
published by Manabe and Wetherald (M&W) in 1967. This model, like the one used by Arrhenius,
had to create climate warming, by definition, as a mathematical artifact of the simplifying
assumptions used. M&W then went on to build a basic general circulation climate model (GCM)
in which their 1967 climate warming artifacts were incorporated into each unit cell of the GCM.
Instead of correcting the M&W errors, the model published by Hansen et al in 1981 added three
more invalid assumptions. Melodramatic claims of anthropogenic warming became such a
lucrative source of research funds that the peer review process collapsed and was replaced by
blatant cronyism. Irrational belief in computer models replaced the Laws of Physics. Eisenhower’s
warning about the corruption of science by government funding has come true. No one questioned
the underlying assumptions used by the ‘equilibrium’ climate models. In 2008 Knutti and Hegerl
restated the equilibrium assumption in the form “When the radiation balance of the Earth is
perturbed, the global surface temperature will warm and adjust to a new equilibrium state”. Little
had changed in 40 years.
The warming artifacts created by M&W were formalized into pseudoscientific ‘radiative forcings’,
‘feedbacks’ and ‘climate sensitivity’. Radiative forcings are the changes in flux at the top of the
atmosphere (TOA). These include the initial decrease in LWIR flux produced by increases in
1
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atmospheric ‘greenhouse gas’ concentrations and the increase in reflected solar flux from an
increase in ‘aerosols’. Feedbacks change the ‘forcings’. In particular, there is a presumed ‘water
vapor feedback’. The initial increase in surface temperature produced by a ‘greenhouse gas’
forcing is also assumed to produce an increase in water vapor concentration that amplifies the
initial ‘forcing’. The forcings and feedbacks are ‘calibrated’ by using the supposed increase in
‘equilibrium surface temperature’ produced by a doubling of the atmospheric CO2 concentration
from 280 to 560 parts per million (ppm). This is the climate sensitivity.
In reality, the dominant term in the observed increase in ‘global mean temperature record’ has
been the most recent warming phase of the Atlantic Multi-decadal Oscillation (AMO) augmented
by various bias terms and adjustments (homogenization). A set of contrived ‘radiative forcings’
has been created that can be used by the climate models to create the global temperature record.
This is described by Gregory et al, 2020 and by Otto et al, 2013. The history of radiative forcing
is described by Ramaswamy et al, 2019. The climate models are then compared to each other using
the climate sensitivity that each one creates. A ‘natural baseline’ is created by removing the
contrived ‘anthropogenic forcings’ from the model. In reality, the effects of the AMO and the bias
terms are removed. This is then used to ‘attribute’ recent temperature increases to ‘anthropogenic
causes’ and create the 1.5 or 2 °C temperature limit used in the Paris Climate Accord. This
approach is also used to ‘attribute’ increases in ‘extreme weather events’ to anthropogenic causes.
This is discussed by Herring et al, 2020 (and similar prior year publications).

2
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Arrhenius, 1896
Arrhenius, S. (1896), “On the influence of carbonic acid in the air upon the temperature of
the ground” Philos. Trans. 41 pp. 237-276. [https://doi.org/10.1080/14786449608620846]
In order to explain the Ice Age proposed by Agassiz in 1840, Tyndall, in 1861 and 1863 speculated
that such variations in the earth’s climate could be caused by changes in the atmospheric
concentration of CO2. In 1896, Arrhenius published the first set of calculations that attempted to
determine the effects of changes in CO2 concentration on the surface temperature. Unfortunately
he started by making the equilibrium climate assumption and abandoned physical reality before he
even wrote down his first equation. The outline of his calculation is shown in Figure 1. His results
are just mathematical artifacts created by his modeling assumptions. He started by using an
average surface temperature of 15 °C and assumed fixed ‘average’ values for the solar flux and the
external heat flow to the air column and the surface. His calculation does not require the use of
any specific time period although he suggests 3 months. He does not discuss any limitations related
to the equilibrium assumption. Furthermore, he was apparently unaware of the time delays or phase
shifts between the peak solar flux and the peak surface temperature that clearly demonstrate a nonequilibrium thermal response. These were described by Fourier in 1824.
The paper makes it clear the he is assuming an equilibrium climate and trying to explain the Ice
Age cycle.
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

Additional References
Agassiz, L. (1840), Etudes sur les Glaciers, Neuchatel
Fourier, J.-B.-J. (1824), “Remarques générales sur les températures du globe terrestre et des
espaces planétaires” Annales de Chimie et de Physique 27, pp. 136–167.
[https://gallica.bnf.fr/ark:/12148/bpt6k65708960/f142.image#] English translation:
[http://fourier1824.geologist-1011.mobi/]
Tyndall, J., (1861) “On the Absorption and Radiation of Heat by Gases and Vapours, and on the
Physical Connexion of Radiation, Absorption, and Conduction” Philosophical Transactions of
the Royal Society of London 151 pp. 1-36.

3

R. Clark

Nine Papers that Reveal the Climate Fraud

VPCP 014.1 11/7/22

https://www.jstor.org/stable/pdf/108724.pdf?refreqid=excelsior%3A86f44613289e621f0b8d37d
54020bf60
Tyndall, J. (1863), “On radiation through the Earth's atmosphere” Proc. Roy Inst. Jan 23 pp. 200206.

Figure 1: The outline of the calculation used by Arrhenius to calculate changes in ‘equilibrium surface
temperature’ produced by changes in the atmospheric concentration of CO 2.
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Manabe and Wetherald, 1967
Manabe, S. and R. T. Wetherald (1967), “Thermal equilibrium of the atmosphere with a
given distribution of relative humidity” J. Atmos. Sci. 24 pp. 241-249.
[http://www.gfdl.noaa.gov/bibliography/related_files/sm6701.pdf]
The first generally accepted radiative transfer climate model, published by Manabe and Wetherald
(M&W) [1967], was also based on the equilibrium climate assumption. It was really just an
improved version of the ‘equilibrium air column’ used by Arrhenius. It provided a mathematical
platform for the development and evaluation of radiative transfer and related algorithms. The
assumptions used to build the model had to create climate warming even before the first line of
model code was written. They were clearly and honestly stated on the second page of their paper:
1) At the top of the atmosphere, the net incoming solar radiation should be equal to the net outgoing
long wave radiation.
2) No temperature discontinuity should exist
3) Free and forced convection and mixing by the large scale eddies prevent the lapse rate from
exceeding a critical lapse rate equal to 6.5 C km-1.
4) Whenever the lapse rate is subcritical, the condition of local radiative equilibrium is satisfied.
5) The heat capacity of the earth’s surface is zero.
6) The atmosphere maintains the given vertical distribution of relative humidity (new requirement).

These assumptions 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.
The model used radiative transfer and related algorithms to interactively heat an atmospheric air
column to a steady state condition. A fixed, 24 hour average solar flux was coupled to a 9 or 18
layer static air column. The surface was a blackbody surface with an adjustable reflectivity and
zero heat capacity. The known properties of H2O, CO2 and O3 were used to simulate the radiative
transfer. In order to make their model work, they used a fixed distribution of relative humidity. As
the temperature changed in the model, the water vapor concentration changed. It was determined
by definition as a fraction of the saturated vapor pressure. The model was run iteratively to an
‘equilibrium state’ in which the absorbed solar flux exactly matched the outgoing LWIR flux.
When the CO2 concentration was increased, LWIR flux absorbed by the atmospheric layers of the
model increased. The surface temperature was increased and the temperatures of the atmospheric
layers were adjusted until a new equilibrium state was reached with a higher surface temperature.
The step iteration process in the model required a year to reach equilibrium although the
calculation time was much less. The model is illustrated in Figure 2. M&W intended that such
algorithms could be used later in a much larger ‘global circulation model’. The results from such
M&W calculations have no relationship to the earth’s climate. They ignore the time dependence,
5
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evapotranspiration and thermal storage effects. At the time such calculations using the available
computer technology were a significant achievement. Unfortunately they created global warming
in their model by definition, as a result of the oversimplified input assumptions that they used.
The use of such a simple model as a mathematical platform for the development of radiative
transfer algorithms is entirely reasonable, provided that the limitations are understood and clearly
stated. Any scientist who uses a climate model that incorporates the M&W assumptions should
add the caveat ‘does not apply to planet earth’. Has anyone seen a ‘24 hour average sun’ shining
in the sky at night? Unfortunately, the climate warming artifacts created by the M&W model soon
became a lucrative source of research funds and the limitations of the M&W model were
conveniently overlooked. This is still the case today.

Figure 2: The 9 or 18 layer M&W model. Three separate model runs to steady state were required to
generate the three temperature distributions with different CO2 concentrations.
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Manabe and Wetherald, 1975
Manabe, S. and R. T. Wetherald (1975), “The effects of doubling the CO2 concentration in
the climate of a general circulation model” J. Atmos. Sci. 32(1) pp. 3-15.
[https://journals.ametsoc.org/view/journals/atsc/32/1/15200469_1975_032_0003_teodtc_2_0_co_2.xml?tab_body=pdf]
The 1967 M&W model created two major research ‘bandwagons’. First, the radiative transfer and
related algorithms could be ‘improved’ by using more accurate spectral data for H2O, CO2 and O3
and by adding other IR active species. This gradually led to the concept of radiative forcing as
discussed under Ramaswamy et al. below. Second, the M&W model was incorporated into a
general circulation model (GCM), which required a major long term effort.
In order to develop a so called general circulation model (GCM) for climate simulation, the 1967
M&W model had to be incorporated into the fluid dynamics equations used to describe
atmospheric and ocean flow. These are a complex set of complex partial differential equations that
have to be solved numerically. There is no analytical solution. Lorenz [1963] showed that the
solutions for such equations were inherently unstable. In weather forecasting, this means that the
GCM solutions can be accurate for projections up to about 12 days ahead. The accuracy of a
weather forecast is easy to establish by comparison of prediction to measurement. There is no
reason to expect a complex GCM climate model to have any predictive capability over the time
scales required for climate change because of these instabilities. The equilibrium assumption was
used to impose an invalid ‘solution’ to the large numbers of coupled non-linear equations in the
GCMs. The climate models were run until a stable solution was obtained where the planetary
average LWIR flux matched the planetary average absorbed solar flux. By 1975, a ‘highly
simplified’ GCM had been developed by M&W. They chose to ignore the assumptions they made
in 1967 and continued with the development of an invalid climate model. The 1967 ‘model’ was
now described as a ‘global average climate model’. Although the M&W GCM did not contain any
real climate effects such as ocean transport and the cloud cover was fixed, claims of global
warming from a ‘CO2 doubling’ were still made.
In their conclusions, M&W stated:
In evaluating these results, one should recall that the current study is based upon a model with fixed
cloudiness. The results may be altered significantly if we use a model with the capability to predict
cloudiness. Other major characteristics of the model which can affect the sensitivities of the model
climate are idealized geography, swamp ocean and no seasonal variation. Because of the various
simplifications of the model, it is advisable not to take too seriously the quantitative aspect of the
results obtained in this study.

The primitive M&W GCM had to create global warming as the CO2 concentration was increased,
by default, because the 1967 M&W assumptions were now incorporated into every ‘unit cell’ of
the GCM. The 1975 model also created a ‘hot spot’ in the upper troposphere at low and middle
7
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latitudes. This is also an artifact of the model assumptions. The temperature increases produced
by a ‘CO2 doubling’ and the ‘hot spot’ are shown in Figure 3.

Figure 3: The effect of a CO2 doubling in the 1975 M&W GCM, a) The increase in surface air temperature
and b) the tropospheric ‘hot spot’ near 10 km altitude at low and middle latitudes.

Additional References
Lorenz, E.N. (1963), “Deterministic nonperiodic flow” Journal of the Atmospheric Sciences
20(2) pp. 130-141. [https://doi.org/10.1175/1520-0469(1963)020<0130:DNF>2.0.CO;2]
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Hansen et al, 1981
Hansen, J.; D. Johnson, A. Lacis, S. Lebedeff, P. Lee, D. Rind and G. Russell (1981),
“Climate impact of increasing carbon dioxide” Science 213 pp. 957-956.
[https://pubs.giss.nasa.gov/docs/1981/1981_Hansen_ha04600x.pdf]
Instead of correcting the underlying errors related to the equilibrium assumption used by M&W,
Hansen et al added three more invalid assumptions. First, a ‘slab’ ocean was added to the M&W
model. However, there was no consideration of surface energy transfer effects. In particular, wind
driven evaporation was ignored and the LWIR flux was assumed to heat the ocean even though
the penetration depth of the LWIR flux is only 100 micron. The ‘ocean’ basically added heat
capacity and a time delay to the model. This provided the pseudoscientific foundation for ‘climate
sensitivity’. Second, a prescribed mathematical ritual of ‘radiative forcing’ was introduced. This
was based on the perturbation of an equilibrium climate state by a ‘doubling’ of the CO 2
concentration followed by the transition to a new equilibrium state with a higher surface
temperature. Small changes in equilibrium LWIR flux were assumed to be capable of changing
the surface temperature including the oceans. No thermal engineering calculations of the change
in surface temperature were performed to validate the model. The changes in ‘equilibrium flux’
are shown in Figure 4 and calculated changes in ‘equilibrium temperature’ are shown in Figure 5.
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 thermometer located in a ventilated enclosure at eye level above the ground. There
was no change to the model. The output was just renamed. The weather station record that was
presented by Hansen et al also included the well-defined Atlantic Multi-decadal Oscillation
(AMO) peak near 1940. This is shown in Figure 6. They chose to ignore this and called it ‘noise’.
Since 1981, the only change to the basic equilibrium climate model was the addition of ‘efficacies’
to the radiative forcings by Hansen et al [2005].

Figure 4: Discussion of the effects of a hypothetical ‘CO 2 doubling’ from 300 to 600 ppm on an equilibrium
average climate from Hansen et al, 1981.
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Figure 5: Effects of various ‘forcing agents’ on surface temperature calculated using an equilibrium average
climate model artificially constrained by an exact flux balance at TOA.

Figure 6: The global mean temperature, 5 year running average from Hansen et al, 1981 with the Keeling
curve (CO2 concentration) overlaid. The broad peak centered near 1940 is the AMO.

Additional References
AMO (2021), Atlantic Multi-decadal Oscillation time series,
[https://psl.noaa.gov/data/correlation/amon.us.long.data]
Hansen, J. et al. (45 authors) (2005), “Efficacy of climate forcings” J. Geophys. Res. 110
D18104 pp. 1-45. [https://doi.org/10.1029/2005JD005776]
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Knutti and Hegerl, 2008
Knutti, R. and G. C. Hegerl (2008), “The equilibrium sensitivity of the Earth’s temperature
to radiation changes” Nature Geoscience 1 pp. 735-743.
[https://www.nature.com/articles/ngeo337]
This review paper starts
When the radiation balance of the Earth is perturbed, the global surface temperature will
warm and adjust to a new equilibrium state.

This is a just restatement of the equilibrium assumption made by M&W in 1967. Nothing changed
in over 40 years. There is no quantitative discussion of the surface energy transfer processes that
determine the surface temperature. Instead, the response of a hypothetical ‘equilibrium climate’ to
a ‘radiative forcing’ produced by a ‘CO2 doubling;’ is discussed using a similar argument to that
used by Hansen in 1981. The authors have made the fundamental error of attributing the observed
global warming to a contrived set of ‘radiative forcings’. The effects of ocean oscillations, urban
heat islands, the weather station sampling bias and ‘homogenization adjustments’ have been
ignored. In particular, the natural warming of the oceans, especially the Atlantic Multi-decadal
Oscillation (AMO) has been attributed incorrectly to ‘radiative forcing’. This is discussed in more
detail under Otto et al. below.
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Gregory et al, 2020
Gregory, J. M.; T. Andrews, P. Ceppi, T. Mauritsen and M. J. Webb (2020), “How
accurately can the climate sensitivity to CO2 be estimated from historical climate change?”
Climate Dynamics 54 pp. 129-157. [https://doi.org/10.1007/s00382-019-04991-y]
Since none of the observed ‘climate change’ can be attributed to changes in the atmospheric CO 2
concentration, the climate sensitivity is ‘too small to measure’. However, pseudoscientific
concepts of radiative forcings, feedbacks and climate sensitivity have been used by the IPCC since
it was founded in 1988. The climate modelers who have contributed to the IPCC reports have been
playing computer games in an equilibrium climate fantasy land for over 30 years. The equilibrium
climate sensitivity (ECS) range for the first IPCC assessment report in 1990 was 1.9 to 5.2 K. In
the fifth assessment report in 2013 it was 2.1 to 4.7 K. This paper describes computer games related
mainly to the CMIP5 ‘model ensemble’.
The authors start by assuming that the ‘observed climate record’ meaning the processed or
homogenized HadCRT4 data set [Morice et al, 2012] can be explained by ‘radiative forcing’
mainly from a combination of infra-red ‘forcings’ by greenhouse gases and by adjustable volcanic
aerosol ‘forcings’. This is a similar argument to the one used earlier by Hansen et al in 1981 (see
Figures 4 and 5). Little has changed in 40 years. The infrared ‘forcings’ reduce the OLR flux at
TOA within the specific spectral region of each ‘greenhouse gas’ emission. However, any
tropospheric heating effects are dissipated by a combination of wideband LWIR emission to space
and changes in gravitational potential produced by turbulent tropospheric convection. An LWIR
forcing by a greenhouse gas cannot change the surface temperature, not does it change the
‘radiation balance’ of the earth (See Figure 17 below). At the ocean surface, any increase in
downward LWIR flux is coupled to the much larger and more variable wind driven latent heat flux
and cannot produce a measurable increase in ocean temperature. Over land, the day to day
variations in the minimum surface and surface air temperatures produced by the weather related
changes to the convection transition temperature are too large for the increase in downward LWIR
from CO2 to produce a measurable change in surface temperature [Clark and Rörsch, 2022].
Volcanic aerosols are assumed to scatter sunlight and produce cooling. These are used as a ‘tuning
knob’ to make the climate models match the climate record. However, the small volcanic (sulfate)
aerosol particles do not simply attenuate the solar radiation. When the particle size is similar to the
wavelength of the light, there is a strong, narrow angle forward scatter component that contributes
to the diffuse solar scattering. Almost half of the attenuated solar flux reaches the surface as diffuse
scatter. This is shown in Figure 7 [Dutton and Bodhaine, 2001]. Since the pseudoscientific LWIR
‘greenhouse gas’ forcings do not change the surface temperature, there is no reason to expect that
the changes in volcanic aerosols used to ‘tune’ the models should have a significant effect on
surface temperatures.
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Figure 7: Changes in direct and diffuse solar flux produced by volcanic aerosols, recorded at the Mauna Loa
Solar Observatory [Dutton and Bodhaine, 2001].

The authors use their climate models to play games with fictional climate feedbacks and forcings.
The main change since Hansen’s work in 1981 is that the computer technology has improved
significantly. It is still a case of GIGO - Garbage In, Gospel Out. The radiative forcings used for
CMIP5 and two of the models used in the climate simulations are shown in Figure 8. This is Figure
1 in Gregory et al. The evolution of the ‘greenhouse gas’ forcings from 1860 are plotted using the
red dotted line. This is reduced by ‘anthropogenic aerosols’ to the black dotted line. The solid
black line is the total forcing used in the model ‘tuned’ using ‘volcanic’ aerosols to match the
temperature record. The green and red lines are the total forcings used in other more recent models.
The initial ‘greenhouse gas’ forcings are the decrease in LWIR flux at TOA. These cannot couple
to the climate system and produce a measurable change in surface temperature. Nor do the LWIR
forcings change the energy balance of the earth. The heat released in the troposphere by the
absorption of the LWIR flux is simply returned to space as wideband LWIR emission.
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Figure 8: Radiative forcings from the Fifth IPCC Climate Assessment and the forcings used in the two more
recent models. The timing of the volcanic eruptions used to create the volcanic aerosol forcings is also
indicated [Gregory et al, Figure 1].

Additional References
Clark R. and A. Rorsch, 2022, Finding Simplicity in a Complex World, the Role of the duirnal
Temperature Cycle in Climate Energy Transfer and Climate Change, Amazon (In press).
Dutton, E. G and B. A. Bodhaine (2001), “Solar Irradiance Anomalies Caused by Clear-Sky
Transmission Variations above Mauna Loa: 1958–99” J. Climate 14(15) pp. 3255-3362 (2001).
[https://journals.ametsoc.org/view/journals/clim/14/15/15200442_2001_014_3255_siacbc_2.0.co_2.xml]
HadCRUT4 (2020)
[https://www.metoffice.gov.uk/hadobs/hadcrut4/data/current/time_series/HadCRUT.4.6.0.0.annu
al_ns_avg.txt]
IPCC, Climate Change 2013: The Physical Science Basis. Contribution of Working Group I to the
Fifth Assessment Report of the Intergovernmental Panel on Climate Change [Stocker, T.F., D.
Qin, G.-K. Plattner, M. Tignor, S.K. Allen, J. Boschung, A. Nauels, Y. Xia, V. Bex and P.M.
Midgley (eds.)]. Cambridge University Press, Cambridge, United Kingdom and New York, NY,
USA, (2014)1535 pp. ISBN 9781107661820. [https://www.ipcc.ch/report/ar5/wg1/]
Morice, C. P.; J. J. Kennedy,N. A. Rayner and P. D. Jones (2012) “Quantifying uncertainties in
global and regional temperature change using an ensemble of observational estimates: The
HadCRUT4 data set” J. Geophysical Res. Atmospheres 117 D08101 pp. 1-22.
[https://doi.org/10.1029/2011JD017187]
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Otto et al, 2013
Otto, A., F. E. L. Otto, O. Boucher, J. Church, G. Hegerl, P. M. Forster, N. P. Gillett, J.
Gregory, G. C. Johnson, R. Knutti, N. Lewis, U. Lohmann, J. Marotzke, G. Myhre, D.
Shindell, B. Stevens and M. R. Allen (2013), “Energy budget constraints on climate
response” Nature Geoscience, 6 (6). pp. 415 - 416. ISSN 1752-0894.
[http://eprints.whiterose.ac.uk/76064/7/ngeo1836(1)_with_coversheet.pdf]
Ibid, Supplementary Material. [https://staticcontent.springer.com/esm/art%3A10.1038%2Fngeo1836/MediaObjects/41561_2013_BFngeo18
36_MOESM299_ESM.pdf]
Otto et al start by accepting all of the invalid assumptions related to the pseudoscience of radiative
forcing, feedbacks and climate sensitivities. They set out to create an equilibrium climate
sensitivity (ECS) and a transient climate response (TCR) from the ‘global mean temperature
series’, in this case HadCRUT4, using the ‘mean radiative forcings’ created by the CMIP5/RCP4.5
climate model ‘ensemble’. The ‘radiative forcings’ have been adjusted and the models have been
‘tuned’ so that they create something resembling the HadCRUT4 data series.
The ECS and TCR are defined as:
ECS = F2xT/(F - Q)
TCR = F2xT/F

Eqn.(1)
Eqn.(2)

Here, F2x is the radiative forcing produced a doubling of the atmospheric CO2 concentration, set
in this case to 3.44 W m-2 for a doubling from ‘preindustrial levels’, 280 to 560 ppm, F is the
change in radiative forcing (W m-2), T (°C) is the change in global mean temperature and Q is
the change in the ‘earth system heat content’, also given in W m-2. The change in temperature is
taken from the HadCRUT4 global temperature anomaly and the radiative forcings are taken from
the CMIP5 /RCP4.5 model ensemble. The change in heat content is dominated by ocean heat
uptake. The decadal temperature and forcing estimates are shown in Figures 9a and 9b. The 1910
AMO cycle minimum and the 1940 maximum are indicated. The contribution of the increase in
downward LWIR flux from greenhouse gases to the ‘radiative forcing’ shown in Figure 9b cannot
couple below the ocean surface and cause any measurable change in ocean temperature. This is
the ‘greenhouse gas’ forcing shown in Figure 8 and below in Figure 14f.
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Figure 9: a) Decadal mean temperature estimates derived from the HadCRUT4 global mean temperature
series b) decadal mean forcing with standard errors from the CMIP5 /RCP4.5 ensemble. Data from Otto et al
[2013].

Using the data from Figure 9 and estimates of Q from various sources, Otto et al assume that
their net radiative forcing estimates are responsible for the observed heating effects, including the
oceans, and that the temperature response to the change in LWIR flux is linear. Plots of T vs (FQ) and T vs F are therefore presumed to be linear with a slope that changes with the value of
ECS or TCR. The results generated by Otto et al are shown in Figure 10. Using the data for 2000
to 2010, they give an ECS of 2.0 C with a 5-95% confidence interval of 1.2 to 3.9 °C and a TCS
of 1.3 °C with a confidence level of 0.9 to 2.0 °C.

Figure 10: Estimates of ECS and TCR from Otto et al [2013]

In reality, the dominant term in the climate record is the Atlantic Multi-decadal Oscillation (AMO).
The correlation coefficient between the two data sets is 0.8. This is illustrated in Figure 11a. The
influence of the AMO extends over large areas of N. America, Western Europe and parts of Africa.
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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
[Clark and Rörsch, 2022]. Figure 11b shows a tree ring construction of the AMO from 1567 [Gray,
2004, Gray.NOAA, 2021]. 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.

Figure 11: 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 equilibrium climate sensitivities found in the CMIP5 and CMIP6 climate model ensembles
are shown in Figure 12 [IPCC, 2013. Chapter 9; Zelinka et al, 2020, Hausfather, 2019]. These are
of course, pseudoscientific nonsense.
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Figure 12: Pseudoscientific equilibrium climate sensitivity (ECS) for a doubling of the CO 2 concentration
from 280 to 560 ppm for selected CMIP5 and CMIP6 climate models.
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Ramaswamy et al, 2019
Ramaswamy, V.; W. Collins, J. Haywood, J. Lean, N. Mahowald, G. Myhre, V. Naik, K. P.
Shine, B. Soden, G. Stenchikov and T. Storelvmo (2019), “Radiative Forcing of Climate:
The Historical Evolution of the Radiative Forcing Concept, the Forcing Agents and their
Quantification, and Applications” Meteorological Monographs Volume 59 Chapter 14.
[https://doi.org/10.1175/AMSMONOGRAPHS-D-19-0001.1]
The invalid equilibrium assumption and related model simplifications introduced by M&W created
climate warming as a mathematical artifact in their 1967 model. If an increase in CO2 concentration
could produce an increase in surface temperature in this model then so could any other greenhouse
gas. Gradually this led to the concept of radiative forcing that could be used to justify spectroscopic
studies and radiative transfer calculations for almost any IR active ‘greenhouse’ species found in
the atmosphere. In addition, radiative forcing was extended to include changes in the reflected
solar flux, for example from aerosols of various kinds. However, the LWIR forcings alone could
only produce a slight warming effect through changes in blackbody radiation at the surface. To
make the climate models work, the initial ‘forcing’ had to be amplified using a ‘water vapor
feedback’ and adjusted using aerosols to produce cooling. In particular ‘volcanic’ aerosols were
used for ‘fine tuning’.
Ramaswamy et al trace the introduction of radiative forcing to the work of Ramanathan on
chlorofluorocarbons in 1975 [Ramanathan, 1975]. Here he claims that an increase in
chlorofluorocarbons and chlorocarbons ‘may lead to an appreciable increase in the global surface
temperature if the atmospheric concentration of these compounds reaches 2 parts per billion’.
However, this is based on a ‘global energy balance’ argument. Only the initial decrease in the
LWIR flux at TOA is considered. There are no thermal engineering calculations. The rates of
heating of the troposphere and the coupling of the downward LWIR flux at the surface to the ocean
latent heat flux are ignored.
The changes in surface temperature estimated by Hansen et al in 1981 for a variety of ‘forcing
agents’ are shown above in Figure 5. Little has changed in 40 years. The radiative forcings and
their time evolution from 1750 to 2011 used in the Fifth Climate Assessment are shown in Figure
13 (Ramaswamy et al, Figures 14 and 31). The changes in surface temperature anomaly calculated
by the CMIP3 and CMIP5 models are shown in Figure 14 (Ramaswamy Figure 33). Figure 14a
shows the model results using all the forcings as shown in Figure 14b. For comparison, the global
mean temperature records are also shown in Figure 14a. The CMIP3 results used for the fourth
IPCC climate assessment (2007) are plotted as the thin blue line. The CMIP5 results are the thin
yellow line. Figure 14c shows the temperatures calculated using just the presumed ‘natural’
forcings shown in Figure 14d. Figure 14e shows the temperatures attributed to just the ‘greenhouse
gas’ (GHG) forcings shown in Figure 14f. The individual forcings used to create Figures 14b, d
and e are shown in Figure 13. The 1910 AMO minimum and the 1940 AMO maximum can be
seen in the temperature record shown in Figures 14a, b and c (see Figure 9a).
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Figure 13: Radiative forcing components and their time evolution from IPCC AR5 WG1 Chapter 8. The red
arrow indicates the ‘greenhouse gas’ forcings in 2011. The red dotted line is the ocean latent heat flux cooling
of 2 W m-2 produced by an increase of 13 cm s-1 in the wind speed in the ±30° latitude band.
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Figure 14: Changes in the ‘surface temperature anomaly’ calculated by the CMIP3 and CMIP5 models. a)
shows the model results using all the forcings as shown in b). For comparison, the global mean temperature
records are also shown in a), c) and e). The CMIP3 results used for the fourth IPCC climate assessment
(2007) are plotted as the thin blue line. The CMIP5 results are the thin yellow line, c) shows the temperature
anomalies calculated using just the presumed ‘natural’ forcings as shown in d), e) shows the temperature
anomalies attributed to just the ‘greenhouse gas’ (GHG) forcings as shown in f.

The use of a contrived set of ‘radiative forcings’ to calculate the surface temperature anomaly is
pseudoscientific nonsense. An increase in atmospheric ‘greenhouse gas concentration’ reduces the
outgoing LWIR radiation (OLR) at the top of the atmosphere within a spectral emission region
specific to each IR active species. In addition there is a similar wavelength specific increase in
downward LWIR flux to the surface. However, the ‘radiative forcing’ does not magically appear
at the top of the atmosphere. It is produced by small changes in absorption at many different levels
in the atmosphere. In addition, the IR radiation field in the atmosphere consists of many thousands
of individual molecular lines that are broadened by molecular collisions [Wijngaarden and Happer,
2022; Clark, 2013; 2011]. The linewidth decreases with altitude as the pressure and collision
frequency decrease. Some of the upward LWIR flux can pass through the gaps between these
narrower lines above and continue to space without additional absorption/emission. The downward
flux is absorbed by the broader lines below. This is illustrated schematically in Figure 15a for a
single molecular line. Almost all of the downward LWIR flux that reaches the surface originates
from within the first 2 km layer of the troposphere. Approximately half of this downward flux
originates from the first 100 m layer. This is shown in Figure 15b. The LWIR emission to space
from the molecular emission bands is decoupled from the downward LWIR flux to the surface.
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Figure 15: a) Transition from absorption-emission to free photon flux as the linewidth decreases with
altitude. Single H2O line near 231 cm-1. b) Cumulative fraction of the downward flux at the surface vs.
altitude for surface temperatures of 272 and 300 K, each with 20 and 70% relative humidity (RH). Almost all
of the downward flux reaching the surface originates from within the first 2 km layer.

In order to understand the atmospheric heating effects, the net absorbed flux at each level in the
atmosphere has to be divided by the local heat capacity of the air parcel to give a heating rate
usually with units of degrees per day. The observed changes in atmospheric CO2 concentration
since 1800 are shown in Figure 16a [Keeling, 2022] and the changes in total upward and downward
flux are shown in Figure 16b [Harde, 2017]. The changes in tropospheric heating rates for a
‘doubling’ of the CO2 concentration are shown in Figure 17a. The maximum heating effect, really
a decrease in the cooling rate, is +0.08 K per day [Iacono et al, 2008]. 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, 2022]. It does not produce a measurable change in the surface temperature. Not does
it change the radiation balance of the earth. The dissipation by wideband emission is illustrated
schematically in Figure 17b. 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.

Figure 16: a) the measured increase in atmospheric CO2 concentration from 1800 (Keeling curve) and b)
calculated changes in atmospheric LWIR flux produced by an increase in atmospheric CO 2 concentration
from 35 to 760 ppm.
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Figure 17: a) Tropospheric heating rates produced by a CO2 ‘doubling’ from 287 to 574 ppm at mid latitude.
b) The dissipation of the absorbed heat from a ‘CO 2 doubling’ by the normal tropospheric energy transfer
processes (schematic). The wavelength specific increase in absorption in the CO 2 P and R bands is dissipated
as small changes in broadband LWIR emission and gravitational potential energy.

During the day over land, there is a turbulent boundary layer near the surface produced as the
warm, moist air rises from the surface and mixes with the cooler air above. There is both upward
and downward motion related to convective plumes. Figure 18 shows variations in vertical velocity
that reach ±2 m s-1 in the surface boundary layer up to 2 km in altitude reported by Gibert et al
[2007]. This is from heterodyne LIDAR measurements recorded over 10 hours at the École
Polytechnique, south of Paris, July 10th 2005. At 2 m s-1, a 1 km change in altitude occurs in
approximately 10 minutes. The change in temperature depends on the local lapse rate. The upper
limit is set by the lapse rate for dry air, -9.8 K km-1. Any small changes in tropospheric temperature,
such as the +0.08 K per day heating produced by a CO2 doubling are too small to measure when
they are coupled to this turbulent boundary layer.

Figure 18: 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.

At the ocean surface, the penetration depth of the LWIR flux is less than 100 micron [Hale and
Querry, 1973]. Here it is fully coupled to the wind driven evaporation or latent heat flux. Figure
19 shows the long term zonal average sensitivity of the latent heat flux to the wind speed. This is
calculated from the long term zonal average ocean latent heat flux and wind speed data given by
Yu et al [2008]. Over the ±30° latitude bands, the sensitivity is at least 15 W m-2/m s-1. As shown
above in Figure 16b, the increase in downward LWIR flux to the surface produced by the observed
140 ppm increase in atmospheric CO2 concentration is approximately 2 W m-2. Within the ±30°
latitude bands, this is dissipated by an increase in wind speed near 13 cm s-1. For comparison, the
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long term 1 variation in wind speed along the equator, measured by the TRITON buoy network
is near 2 m s-1 [Clark and Rorsch, 2022]. At present, 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 downward LWIR flux from CO2 is therefore too small to measure.

Figure 19: The sensitivity of the ocean latent heat flux to the wind speed.

A decrease in LWIR flux at TOA, or ‘radiative forcing’ produced by an increase in the atmospheric
concentration of CO2 or other greenhouse gas cannot heat the surface and cause any kind of climate
change. The small amount of heat released in the troposphere is coupled to the turbulent convective
motion and converted to wideband LWIR emission back to space. The assumption that such a
radiative forcing can change the energy balance of the earth is simply wrong.
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Herring et al, 2022 (and Prior Years)
Herring, S. C.; N. Christidis, A. Hoell and P. A. Stott (2022), “Explaining Extreme Events
of 2020 from a Climate Perspective” Bull. Amer. Meteor. Soc. 101 (1), pp. S1–S128,
[https://doi.org/10.1175/BAMS-ExplainingExtremeEvents2020.1] (and prior years in this series)
For the last decade, the Bulletin of the American Meteorological Society has published an annual
supplement “Explaining Extreme Events of [year] from a Climate Perspective” [Herring et al,
2022 (and prior years)]. While some of the papers in these supplements properly attribute various
‘extreme weather events’ to natural causes, the majority use the results from fraudulent
‘equilibrium’ climate models to ‘attribute’ these events to ‘anthropogenic’ causes. The BAMS
publication guidelines for the supplement 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 CMIP5 and CMIP6 model ensembles and similar climate models are used without question
to ‘explain’ the observed ‘extreme weather events’ for the year of interest. The authors and editors
of the supplement have failed to properly investigate the real, weather related causes of these
events and rely on the pseudoscience of forcings, feedbacks and climate sensitivity. In most cases,
the models are simply run with and without ‘anthropogenic’ forcings. This is illustrated above in
Figure 14. Here it is assumed that all of the increase in ‘global mean temperature’ in the climate
record can be explained using ‘radiative forcings’. The real causes of the temperature increase
related to ocean oscillations, weather station bias effects and ‘adjustments’ to the raw data are
ignored.
At present, the average annual increase in the atmospheric CO2 concentration is near 2.4 ppm.
Using the results from Harde [2017] and Yu et al (2008) (see Figures 15b and 18), this produces
an annual increase in the downward LWIR flux from the lower troposphere to the surface of
approximately 0.034 W m-2. Over the oceans, within the ±30° latitude bands, this is dissipated by
an increase in wind speed near 2 millimeters per second. It is impossible for these small changes
in LWIR flux to have any impact on the earth’s weather.
One of the most common errors is to attribute warming to anthropogenic causes when it is really
related to downslope winds or blocking high pressure systems. No thermal engineering analysis of
the energy transfer processes that determine the surface temperature is presented. For example, the
changes in ocean heat content related the ENSO are approximately 1000 times larger than the
increase in downward LWIR flux from CO2 over the same time period [Clark and Rörsch, 2022].
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Conclusions
The multi-trillion dollar climate fraud that we have today started in the nineteenth century with the
oversimplification of the energy transfer processes that determine the surface temperature. It was
assumed that the time dependence of the solar insolation could be ignored and that average values
of the flux terms coupled to a blackbody surface were sufficient to calculate changes in surface
temperature. These ideas became scientific dogma that was incorporated into the early computer
climate models. Physical reality was abandoned in favor of mathematical simplicity. The climate
models had to create climate warming by definition, before any computer code was even written,
based on the simplifying assumptions used. An elaborate facade of fraudulent forcings, feedbacks
and climate sensitivity has been constructed to make the climate models appear to match the
‘global climate record’. The fictitious ‘anthropogenic forcings’ are then set to zero to create an
imaginary ‘natural baseline’. This approach has been used to ‘attribute’ natural and relatively
normal weather changes to ‘extreme weather events’ caused at least in part by ‘anthropogenic
warming’. The climate modelers have been playing computer games in an equilibrium climate
fantasy land for over 50 years.
It is time to shut down the ‘equilibrium’ climate models. In addition to the scientific fraud there
are major legal and political issues that need to be addressed that are outside of the scope of this
technical review.
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