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COMMENTS ON THE NCA5 OUTLINE, NCA5ZOD
Roy Clark PhD
The outline of NCA5 provided for comment consisted of 34 Chapters. Comments were submitted
through the online system for ten of these. A general comment on the entire outline was also
submitted. In addition to the online submissions, three longer comments were submitted by e mail.
These were for the general comment, and Chapters 2 and 3.
The online comments are provided first, followed by the three longer comments. The numbers for
each comment are the numbers of the comments assigned by the online submission system
The fundamental issue is that few, if any of the reviewers have any understanding of the underlying
climate physics of climate change and the outline provided failed to address the underlying climate
modeling fraud. The starting point for any realistic discussion is there is no such entity as an
equilibrium average climate that can be perturbed by an increase in atmospheric CO2
concentration. The effect of the observed increase in CO2 concentration of about 130 parts per
million (ppm) on the earth’s climate is ‘too small to measure’. In particular, the idea that the
increase in CO2 concentration can lead to an ‘increase in frequency and intensity’ of ‘extreme
weather events’ is pseudoscientific nonsense.
A complete revision of the NCA5 outline is required. The assessment should be based on
measured data and quantitative thermal engineering analysis of the surface energy transfer. The
results from the equilibrium climate models should be excluded. A separate fraud investigation
into these models is also required.
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167405 General Comment on NCA5 Draft, (NCA5ZOD_Full Report)
Roy Clark PhD
President
Ventura Photonics
Thousand Oaks
CA 91360
Please Note: This is the first part of a General Comment on the NCA5 draft, NCA5ZOD_Full
Report. This was sent as an e mail attachment to review@usgcrp.gov from Roy Clark’s Ventura
Photonics e mail address on 2/14/22.
The title of the file is RoyClark_GeneralComment_NCA5.pdf
Figures and references are given in the e mail attachment.
The first step for the Fifth National Climate Assessment (NCA5) is the quantitative determination
of the effects of an increase in the atmospheric concentration of so called ‘greenhouse gases’,
particularly CO2 on the earth’s climate. This then provides the foundation for any actions that
need to be taken.
Over the past 200 years, the atmospheric concentration of CO2 has increased by approximately
130 parts per million (ppm), from 280 to 410 ppm [Keeling, 2021]. The concentration is still
increasing and is now approaching 420 ppm. This has produced a decrease near 2 W m-2 in the
longwave IR (LWIR) flux emitted to space within the CO2 emission bands. There has also been a
similar increase in the downward LWIR flux from the lower troposphere to the surface [Harde,
2017]. At present, the annual average increase in CO2 concentration is about 2.4 ppm. This
produces an annual increase in the downward LWIR flux to the surface of approximately 0.034 W
m-2.
The earth is not in thermal equilibrium. The absorbed solar heat is stored and released over a wide
range of time scales, especially by the oceans. The peak solar flux at low zenith angles (sun almost
overhead) is near 1000 W m-2. At night and during polar winter it is zero. There are significant
time delays or phase shifts between the peak daily or seasonal solar flux and the temperature
response that are clear evidence of a non-equilibrium thermal response. For example, at mid
latitudes, peak summer temperatures occur 4 to 8 weeks after summer solstice. Such phase shifts
are not new science. They have been recorded in the weather station data for well over 100 years.
Subsurface ground temperature phase shifts were described by Fourier in 1824 [Fourier, 1824].
Since there is no equilibrium, a change in flux produces a change in the rate of heating or cooling
of the thermal reservoirs that form the climate system. A change in temperature related to CO2
has to be determined from the change in heat content or enthalpy of the thermal reservoir of interest
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over a thermal cycle with and without the change in LWIR flux from CO2. The temperature change
is the change in enthalpy divided by the local heat capacity. A change in LWIR flux cannot be
used to determine a change in temperature using the Stefan Boltzmann Law. The change in LWIR
flux has to be added to all of the time dependent flux terms. These flux terms are interactive and
cannot be separated and analyzed independently of each other. The troposphere, land and oceans
have different thermal properties and have to be analyzed separately. When this type of analysis
is performed, it is straightforward to show that any temperature increase produced by the observed
increase in LWIR flux from CO2 is too small to measure.
The maximum change in the rate of heating of the troposphere at mid latitudes produced by a
doubling of the CO2 concentration from 287 to 574 ppm is +0.08 K per day [Iacono et al, 2008].
At the standard lapse rate of -6.5 K km-1 this corresponds to a decrease in altitude of about 12
meters. Such a change in altitude is equivalent to riding down 4 floors in an elevator. The flux
that is absorbed within the spectral regions of the CO2 bands is converted to a combination heat
and gravitational potential energy and re-emitted as LWIR radiation over a wider spectral range,
mainly by the water bands. Because of molecular line broadening effects at lower altitudes, this
small heating effect does not couple to the surface and cause a measurable temperature change.
This means that the concept of radiative forcing is invalid and should not be used for climate
assessment [IPCC, 2021 Wgp1 Chap. 7; Ramaswamy et al, 2019].
Over the oceans, the penetration depth of the LWIR flux into the ocean surface is less than 100
micron [Hale and Querry, 1973]. Here it is fully coupled to the wind driven evaporation or latent
heat flux. Using long term zonal averages, within the ±30° latitude bands, the sensitivity of the
latent heat flux to the wind speed is approximately 15 W m-2/m s-1 [Yu et al, 2008]. For each
increase in wind speed of 1 meter per second, the latent heat flux increases by 15 W m-2. Near the
equator, the average wind speed is approximately is 5 ±2 m s-1 with larger variations from wind
gusts. The entire increase of 2 W m-2 in downward LWIR flux from CO2 to the surface for the last
200 years is dissipated by an increase in wind speed of about 13 centimeters per second. For
reference, a typical pet tortoise can run at about 10 cm s-1. An annual average increase in LWIR
flux of 0.034 W m-2 from CO2 is dissipated by an increase in wind speed of 2 millimeters per
second. This means that there can be no ‘climate sensitivity’ to CO2 or other greenhouse gases.
The recent warming in the global temperature record is a combination of natural warming from
the Atlantic Multi-decadal Oscillation (AMO), urban heat island effects, warming bias from
changes in the number and location of the weather stations used to create the climate average and
downright fraudulent ‘adjustments’ to the raw data hidden under the guise of ‘homogenization’
[AMO, 2020; Andrews, 2017a; 2017b; 2017c, D’Aleo, 2010; Gray et al, 2004]. The equilibrium
climate models have simply been ‘tuned’ to match the temperature record. The creation of a
‘climate sensitivity’ using for example the ‘Gregory method’ is invalid [Gregory et al, 2020; Otto
et al, 2013]. The process of ‘attribution’ used to relate the increases in CO2 concentration to
‘extreme weather events’ is also invalid [Herring et al, 2020].
Over land, the solar flux is absorbed by a thin surface layer. The heating is localized and almost
all of the stored heat is dissipated within the same diurnal cycle by a combination of net LWIR
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emission and moist convection as the surface warms and cools during the day. In the evening, the
convection essentially stops as the surface and air temperatures equalize. The surface then cools
more slowly over night by net LWIR emission. The equalization or convection transition
temperature is reset each day by the local weather system passing through. Effects such as air
compression in downslope winds or the downward air flow within a ‘blocking’ high pressure
system can produce an increase in temperature of 10 C within a few days or less. Thermal
engineering analysis of the surface temperature shows that an increase in LWIR flux to the surface
of 2 W m-2 produces an increase in surface or skin temperature of less than 0.1 C [Clark, 2013].
This is too small to measure in the normal diurnal and seasonal variation of the temperature. In
signal processing terms, it is below the noise floor. In order to reach the 1.5 C temperature rise
limit prescribed in the Paris Climate Accord, the CO2 concentration would have to increase to a
level near10000 ppm.
CO2 is also a good fertilizer. The observed increase in atmospheric CO2 has concentration has led
to an estimated 10% increase in plant growth based on the NASA vegetation index. These are
significant benefits provided by the increase in atmospheric CO2 concentration that need to be
recognized.
Based on this discussion, the observed increase in the atmospheric CO2 concentration can have no
measurable effect on the earth’s climate. Furthermore, there are major benefits to agriculture from
the enhanced plant growth produced by the increase in CO2 concentration. There is no reason to
take any action to constrain the increase in atmospheric CO2 concentration.
The concern over climate change produced by an increase in atmospheric CO2 concentration is
based on the results from so called ‘equilibrium’ climate models. Fourier’s work on the phase
shift was soon forgotten and the climate equilibrium assumption was introduced. This was used
to oversimplify the climate energy transfer processes that determine the surface temperature
[Arrhenius, 1896]. In its modern form, it is assumed that there is an exact annual planetary flux
balance between the absorbed solar flux and the LWIR flux returned to space at the top of the
atmosphere. An increase in the atmospheric concentration of CO2 (and other ‘greenhouse gases’)
produces a decrease in the LWIR flux at TOA (within the specific ‘greenhouse gas’ absorption
bands). This is assumed to be a perturbation to the earth’s energy balance. It then assumed that
the ‘global surface temperature’ will warm and ‘adjust’ to a new equilibrium state in response to
this ‘perturbation’ [Knutti and Hegerl, 2008].
The change in flux at TOA is called a ‘radiative forcing’. It is also assumed that there is a linear
relationship between the change in forcing and the change in surface temperature. This is governed
by a ‘climate sensitivity’. In addition, the radiative forcing is amplified by a ‘water vapor
feedback’. The change in ‘equilibrium’ surface temperature produced by the initial ‘forcing’
creates an increase in water vapor pressure, which in turn increases the LWIR flux and ‘amplifies’
the temperature increase. There is an extensive discussion of radiative forcings and climate
sensitivity in Chapter 7 of the Working Group 1 Report in AR6, the latest IPCC climate assessment
report [IPCC 2021]. All of this is pseudoscientific nonsense.
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Unfortunately, the equilibrium assumption became scientific dogma that was incorporated into the
early computer climate models. The first accepted climate model was published by Manabe and
Wetherald in 1967. It was nothing more than a mathematical platform for the development and
evaluation of radiative transfer and related algorithms. It created global warming, by definition as
a mathematical artifact of the simplifying assumptions used to develop the model. These are
clearly stated on the second page of the M&W paper. They introduced four fundamental scientific
errors in their model. An additional three scientific errors were added by Hansen et al in 1981.
The early results from these two groups were officially ‘sanctified’ by the Charney report in 1979
[Charney, 1979]. The reviewers concluded that a warming of 3±1.5 C from a ‘doubling’ of the
atmospheric CO2 concentration was likely. The mathematical artifacts created by these climate
‘models’ appeared reasonable based on the acceptance of the invalid equilibrium assumption, so
no further investigation was needed.
Today, the number of climate modeling groups contributing to the Coupled Model Intercomparison Project (CMIP) has increased to about 49 [Hausfather, 2019]. All of the later groups
copied the original M&W assumptions without any attempt at independent model validation. The
models are all ‘tuned’ to match a non-existent ‘equilibrium climate sensitivity’ (ECS) to CO2. No
quantitative, time dependent thermal engineering analysis of the change in surface temperature
was conducted. The fraudulent results of the CMIP models, now at the CMIP6 iteration have been
used to justify the 1.5 or 2 C temperature limit incorporated into the Paris Climate Accord. All of
this is pseudoscientific nonsense that should not be part of any climate assessment. Eisenhower’s
warming about the corruption of science by government funding has come true. Further discussion
of the evolution of the multi-trillion dollar climate fraud is provided below.
By making this ‘equilibrium assumption’ the climate modelers have abandoned physical reality
and entered the fantasy land of computerized climate fiction. Our so called ‘climate scientists’ are
no longer scientists. They have become Prophets of the Imperial Cult of the Global Warming
Apocalypse. Irrational belief in computer models has replaced the Laws of Physics. They have
claimed the Divine Right to save the world from a nonexistent problem. They are trapped in a
web of lies of their own making.
This of course raises a fundamental issue of conflict of interest. Many of the authors of NCA5
rely directly or indirectly on the continued acceptance of fraudulent equilibrium climate model
results for employment.
Are they going to risk unemployment or even jail time by telling the truth?
Who is going to tell Congress that NOAA has been lying about climate change for over 50 years?
Who is going to tell Congress that NASA has been lying about climate change for over 40 years?
Who is going to tell Congress that the National Labs are just ‘supercomputer services for hire’?
How is the multi-trillion dollar climate fraud going to be stopped by NCA5?
Based on the analysis presented here, the following specific actions need to be taken
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1) All of the equilibrium climate model results, including the IPCC reports should be rejected.
2) All of the secondary analysis of policy and economic impacts based on these equilibrium climate
model results should also be rejected.
3) The models should be shut down immediately and a thorough scientific and criminal
investigation into the climate modeling fraud should be initiated. Some of the issues that need to
be investigated include:
3.1) NOAA and its predecessor agencies have been lying about climate change for over 50 years
starting with the work of Manabe and Wetherald in 1967. Their model created global warming as
a mathematical artifact of the initial modeling assumptions.
3.2) All of the work by on radiative forcing, recently summarized by Ramaswamy et al [2019] is
also fraudulent and should be rejected. The change in LWIR flux at TOA cannot change the
surface temperature.
3.3) All of the work on ‘climate attribution’ based on climate modeling should also be discounted.
Numerous examples of this type of fraud may be found in the annual supplements to the Bulletin
of the American Meteorological Society, ‘Explaining Extreme Events of [year] from a Climate
Perspective’, edited by Herring et al.
3.4) NASA has been lying about climate change at least since the work of Hansen et al in 1981.
All of the equilibrium climate modeling work at NASA Goddard is fraudulent.
3.5) All of the equilibrium climate modeling work at DOE, including the National Labs is also
fraudulent. In particular, the entire CMIP program is just a comparison of one invalid climate
model to another. There is no validation. All of these models are ‘tuned’ to create a
pseudoscientific ‘ECS’ to match the ‘global temperature anomaly’. This is based on correlation
without any quantitative thermal engineering analysis.
3.6) The NSF should also shut down all university work on equilibrium climate models and related
topics, including all of the secondary analysis in areas such as policy and economics.
3.7) The EPA CO2 endangerment finding also needs to be reversed. The EPA failed to investigate
the fraud in the climate models it relied on to establish endangerment.
4) Methane emissions, either from natural gas operations or agricultural activities have had no
effect on climate. There is no need to regulate methane.
5) There also needs to be a complete reversal of energy and transportation policies. There is no
cost or technical justification for utility scale alternative energy, or for the use of electric vehicles.
6) A complete reversal of foreign policy related to climate change is needed. The pseudoscientific
temperature limits set in the Paris Climate Accord need to be abandoned. There is no need to save
the earth from a nonexistent problem.
7) Another aspect of the climate fraud that also requires investigation is the adjustments to the raw
weather station data made as part of the ‘homogenization’ process used to create the global climate
7
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average. While there is a need to detect and remove or possibly correct obvious errors, the
homogenization adjustments have been used to create up to half of the warming found in the global
record.
8) Where was the oversight? Both government agencies and the contractors overseeing the
National Labs failed to detect and correct the climate fraud. Why was this fraud allowed to
continue and grow for so long? The ‘flip’ from the 1970’s ‘global cooling’ scare to the 1980’s
global warming scare should have been cause for investigation.
Normal legal practice in dealing with pyramid or Ponzi schemes is to ‘clawback’ as much of the
fraudulent funds as possible. Another important aspect of the climate fraud investigation is
therefore the determination of legal liability.
There has been no credible oversight of climate modeling activities for over 50 years. The climate
modelers have just been allowed to play computer games in an equilibrium climate fantasy land.
Indeed, where is the oversight of the activities associated with this Fifth Climate Assessment? Is
the fox guarding the henhouse? In addition to the waste of taxpayer’s money on the modeling
activities themselves, how much economic damage has been caused by ill-advised government
policy.
Is the University of California liable for the lack of climate modeling oversight at Lawrence
Livermore and Los Alamos National Labs?
Why has the data generated by monitoring programs such as ARM, Ameriflux, SURFRAD, Argo
and the TRITON, PIRATA and RAMA buoy networks not been used to show that the climate
models are invalid?
Are the climate modelers liable for the deaths of over 200 people during the 2021 winter cold spell
in Texas?
How much of the subsidies for electric vehicles and alternative energy can be recovered?
What assets can be seized?
What is liability of health professionals in promoting the climate change fraud?
The Fifth Climate Assessment should be based on measured data, not on equilibrium climate
modeling fiction. There is no ‘climate sensitivity’ to CO2.
The rest of this comment, including a detailed technical discussion with figures and references was
sent as an e mail attachment to review@usgcrp.gov. from Roy Clark’s Ventura Photonics e mail
address on 2/14/22. The file name is:
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RoyClark_GeneralComment_NCA5.pdf

2. Earth Systems Processes
Federal Coordinating Lead Author
Adam Terando, US Geological Survey
Agency Chapter Lead Authors
Renu Joseph, US Department of Energy
George Tselioudis, NASA Goddard Institute for Space Studies
Lori M. Bruhwiler, NOAA Global Monitoring Laboratory
Chapter Lead
L. Ruby Leung, DOE Pacific Northwest National Laboratory
Chapter Authors:
Benjamin Cook, NASA Goddard Institute for Space Studies
Clara Deser, National Center for Atmospheric Research
Alex Hall, University of California, Los Angeles
Benjamin D. Hamlington, NASA Jet Propulsion Laboratory
Andrew Hoell, NOAA Physical Sciences Laboratory
Forrest M. Hoffman, DOE Oak Ridge National Laboratory
Sarah Kapnick, JPMorgan Chase & Co.
Stephen Klein, DOE Lawrence Livermore National Laboratory
Vaishali Naik, NOAA Geophysical Fluid Dynamics Laboratory
Angeline G. Pendergrass, Cornell University
Claudia Tebaldi, DOE Lawrence Berkeley National Laboratory
Paul A. Ullrich, University of California, Davis
Michael F. Wehner, DOE Lawrence Berkeley National Laboratory

167406 Comment on NCA5 Chapter 2: Earth System Processes
Roy Clark PhD
President
Ventura Photonics
Thousand Oaks
CA 91360
Please Note: This is the first part of a comment on Chapter 2 that was sent as an e mail attachment
to review@usgcrp.gov from Roy Clark’s Ventura Photonics e mail address on 2/14/2022.
The title of the file is RoyClark_CommentChapter2_NCA5.pdf
Figures and references are provided in the e mail attachment.
The first step for Chapter 2 is the quantitative determination of the effects of the observed increases
in the atmospheric concentration of so called ‘greenhouse gases’, particularly CO2 on the earth’s
climate. This then provides the foundation for any actions that need to be taken.
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Over the past 200 years, the atmospheric concentration of CO2 has increased by approximately
130 parts per million (ppm), from 280 to 410 ppm. The CO2 concentration continues to increase
and is now approaching 420 ppm [Keeling, 2021]. This has produced a decrease near 2 W m -2 in
the longwave IR (LWIR) flux emitted to space within the CO2 emission bands. There has also
been a similar increase in the downward LWIR flux from the lower troposphere to the surface
[Harde, 2017]. At present, the annual average increase in CO2 concentration is about 2.4 ppm.
This produces an annual increase in the downward LWIR flux to the surface of approximately
0.034 W m-2.
To start, the earth is not in thermal equilibrium. Unlike the moon, the earth’s surface does not heat
up under solar illumination so that emitted LWIR flux matches the absorbed solar flux. The
absorbed solar heat is stored and released over a wide range of time scales, especially by the
oceans. A change in flux produces a change in the rate of heating or cooling of the thermal
reservoirs that form the climate system. A change in temperature related to CO2 has to be
determined from the change in heat content or enthalpy of the thermal reservoir of interest over a
thermal cycle with and without the change in LWIR flux from CO2. The temperature change is
the change in enthalpy divided by the local heat capacity. A change in LWIR flux cannot be used
to determine a change in temperature using the Stefan Boltzmann Law. The change in LWIR flux
has to be added to all of the time dependent flux terms. These flux terms are interactive and cannot
be separated and analyzed independently of each other. The troposphere, land and oceans have
different thermal properties and have to be analyzed separately. When this type of analysis is
performed, it is straightforward to show that any temperature increase produced by the observed
increase in LWIR flux from CO2 is too small to measure.
Starting in the nineteenth century, the climate equilibrium assumption was used to oversimplify
the climate energy transfer processes that determine the surface temperature [Arrhenius, 1896]. A
mathematical construct of 24 hour averages was substituted for the time dependent flux terms.
The idea that an increase in atmospheric CO2 concentration would produce ‘global warming’ in
an equilibrium average climate became accepted scientific dogma. The equilibrium assumption
was incorporated into the first computer climate models by Manabe and Wetherald (M&W)
[1967]. They started with an exact flux balance between a 24 hour average absorbed solar flux
and the average LWIR flux returned to space. In addition, they assumed a blackbody surface with
zero heat capacity and a fixed relative humidity distribution. They also neglected molecular line
broadening. These assumptions must create global warming, by definition, as a mathematical
artifact of the model before any computer code is even written.
In 1981, Hansen et al added 3 more scientific errors to four contained in the basic M&W model
[Hansen et al, 1981]. First, the blackbody surface was modified to include a two layer ‘slab’ ocean.
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 was less than 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
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was based on the perturbation of an equilibrium climate state by a step ‘doubling’ of the CO2
concentration followed by the transition to a new equilibrium state with a higher surface
temperature. Small changes in equilibrium LWIR flux were assumed, incorrectly, 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. Third, there was a
‘bait and switch’ change from surface temperature 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 temperature peak near 1940 produced by the warming phase of Atlantic Multidecadal Oscillation (AMO). They chose to ignore this and called it ‘noise’ (See Figure 12 below).
Since 1981, the only change to the basic equilibrium climate model has been the addition of
‘efficacies’ to the radiative forcings [Hansen et al, 2005]. The early modeling assumptions and
the resulting errors were incorporated into the later climate models, including those in the CMIP6
ensemble. There was no attempt to properly validate these models. Earlier model results were
simply accepted as correct.
In its modern form, the equilibrium assumption starts with an exact annual planetary flux balance
between the absorbed solar flux and the LWIR flux returned to space at the top of the atmosphere.
An increase in the atmospheric concentration of CO2 (and other ‘greenhouse gases’) produces a
decrease in the LWIR flux at TOA (within the specific ‘greenhouse gas’ absorption bands). This
is assumed to be a perturbation to the earth’s energy balance. It is then assumed that the ‘global
surface temperature’ will warm and ‘adjust’ to a new equilibrium state in response to this
‘perturbation’ [Knutti and Hegerl, 2008]. The change in flux at TOA is called a ‘radiative forcing’.
It is also assumed that there is a linear relationship between the change in forcing and the change
in surface temperature. This is governed by a ‘climate sensitivity’. In addition, the radiative
forcing is amplified by a ‘water vapor feedback’. The change in ‘equilibrium’ surface temperature
produced by the initial ‘forcing’ creates an increase in water vapor pressure, which in turn increases
the LWIR flux and ‘amplifies’ the temperature increase. There is an extensive discussion of
radiative forcings and climate sensitivity in Chapter 7 of the Working Group 1 Report in AR6, the
latest IPCC climate assessment report [IPCC 2021]. All of this is pseudoscientific nonsense.
The 2 W m-2 decrease in LWIR flux at the top of the atmosphere (TOA) is produced by absorption
at lower levels in the atmosphere in the P and R branches of the main CO2 band in the 600 and 750
cm-1 spectral regions. There is also a small contribution from the overtone bands in the 950 and
1050 cm-1 spectral regions [Clark, 2013]. There is no equilibrium. A doubling of the CO2
concentration from 287 to 574 ppm at mid latitudes initially produces a maximum decrease in the
rate of cooling of the troposphere near 0.08 K per day at an altitude near 2 km [Iacono et al, 2008].
This slight heating is dissipated through a combination of wideband LWIR emission, mainly from
the water bands and changes in gravitational potential (net vertical convective motion). At the
standard lapse rate of -6.5 K km-1, +0.08 K corresponds to a decrease in altitude of about 12 meters.
This is equivalent to riding down 4 floors in an elevator. The overall effect is that the absorbed
heat is re-radiated to space through the water bands. It cannot couple to the surface and produce a
11
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measureable change in temperature because of molecular line broadening effects. This means that
the concept of radiative forcing is invalid and should not be used for climate assessment [IPCC,
2021, Ramaswamy et al, 2019].
The IR radiation field in the atmosphere is produced by the absorption and emission of many
thousands of narrow lines. Each line is produced by a specific transition between two molecular
rotation-vibration states. Once the atmospheric profiles of temperature, pressure and species
concentration are specified, the radiation field may be calculated to high accuracy using radiative
transfer algorithms and the HITRAN or similar spectroscopic database [Wijngaarden and Happer,
2020]. These lines are pressure broadened and in the lower troposphere they overlap within the
main absorption/emission bands to form a quasi-continuum. Part of the upward LWIR flux is
transmitted through the gaps between the lines above. The downward flux is absorbed by the
broader lines below. Almost all of the downward LWIR flux from the troposphere to the surface
originates from within the first 2 km layer above the surface and approximately half of this flux
originates from within the first 100 m layer (see Figures 4 and 5 below). The troposphere divides
naturally into two independent thermal reservoirs. The lower tropospheric reservoir extends from
the surface to 2 km and the upper tropospheric reservoir extends from 2 km to the tropopause. The
downward LIWR flux from the stratosphere and the upper troposphere cannot couple to the surface
and influence the surface temperature [Clark, 2013].
The outgoing longwave IR radiation (OLR) emitted to space at TOA consists of the LWIR
emission from many different levels in the atmosphere. The LWIR emission from each level is
modified by the absorption and emission of the layers above. Conservation of energy requires that
the long term planetary average LWIR emission to space should be near 240 W m -2. Satellite
radiometer measurements give a value of approximately 240±100 W m-2 [CERES, 2011]. The
OLR is simply a cooling flux. The spectral distribution is not that of a blackbody. The planetary
average OLR should not be inserted into the Stefan Boltzmann equation and used to calculate an
‘effective emission temperature’ near 255 K. This is just a mathematical construct for a
hypothetical blackbody planet. Nor should this 255 K ‘emission temperature’ be combined with
an ‘average surface temperature’ of 288 K to create a fictional ‘greenhouse effect temperature’ of
33 K.
At the surface, the downward LWIR flux from the lower troposphere interacts with the upward
LWIR flux from the surface to produce a time dependent exchange energy. IR photons are
exchanged with little heat transfer. When the surface and air temperatures are similar, the net
LWIR cooling flux from the surface is limited to the emission into the LWIR transmission window,
mainly in the 800 to 1300 cm-1 spectral region. The net LWIR flux increases with decreasing
humidity and decreases with increasing cloud cover. This is the real source of the so called
‘greenhouse effect’. In order to dissipate the absorbed solar heat, the surface warms up until the
excess heat is removed by moist convection. This leads to a basic description of the surface
temperature in terms of the interaction of four flux terms with the surface thermal reservoir.
(Rainfall and freeze/thaw effects are not included here). A change in surface temperature is
produced by a change in the heat content or enthalpy of the local thermal reservoir divided by the
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local heat capacity. The four flux terms, the absorbed solar flux, the net LWIR emission, the moist
convection (evapotranspiration) and the subsurface transport are interactive and should not be
separated and analyzed independently of each other. The energy transfer processes at the land-air
and ocean-air interfaces are different and have to be considered separately [Clark, 2013].
Over the oceans, the penetration depth of the LWIR flux into the ocean surface is less than 100
micron [Hale and Querry, 1973]. Here it is fully coupled to the wind driven evaporation or latent
heat flux. Using long term zonal averages, within the ±30° latitude bands, the sensitivity of the
latent heat flux to the wind speed is approximately 15 W m-2/m s-1 [Yu et al, 2008]. The entire
increase of 2 W m-2 in downward LWIR flux from CO2 to the surface for the last 200 years is
dissipated by an increase in wind speed of about 13 centimeters per second (See Figure 8, below).
For reference, a typical pet tortoise can run at about 10 cm s-1. An annual average increase in
LWIR flux of 0.034 W m-2 from CO2 is dissipated by an increase in wind speed of 2 millimeters
per second. This means that there can be no ‘climate sensitivity’ to CO2 or other greenhouse gases.
The recent warming in the global temperature record is a combination of natural warming from
the Atlantic Multi-decadal Oscillation (AMO), urban heat island effects, warming bias from
changes in the number and location of the weather stations used to create the climate average and
downright fraudulent ‘adjustments’ to the raw data hidden under the guise of ‘homogenization’
[AMO, 2020; Andrews, 2017a; 2017b; 2017c, D’Aleo, 2010; Gray, 2004]. The equilibrium
climate models have simply been ‘tuned’ to match the temperature record. The creation of a
climate sensitivity using for example the ‘Gregory method’ is invalid [Gregory et al, 2020; Otto et
al, 2013]. The process of ‘attribution’ used to relate the increases in CO2 concentration to ‘extreme
weather events’ is also invalid [Herring et al, 2020].
Over land, the solar flux is absorbed by a thin surface layer. The heating is localized and almost
all of the stored heat is dissipated within the same diurnal cycle by a combination of net LWIR
emission and moist convection as the surface warms and cools during the day. In the evening, the
convection essentially stops as the surface and air temperatures equalize. The surface then cools
more slowly over night by net LWIR emission. The equalization or convection transition
temperature is reset each day by the local weather system passing through. Effects such as air
compression in downslope winds or the downward air flow within a ‘blocking’ high pressure
system can produce an increase in temperature of 10 C within a few days or less. Thermal
engineering analysis of the surface temperature shows that an increase in LWIR flux to the surface
of 2 W m-2 produces an increase in surface or skin temperature of less than 0.1 C [Clark, 2013].
This is too small to measure in the normal diurnal and seasonal variation of the temperature. In
signal processing terms, it is below the noise floor. In order to reach the 1.5 C temperature rise
limit prescribed in the Paris Climate Accord, the CO2 concentration would have to increase to a
level near10000 ppm.
There are also significant time delays or phase shifts between the peak daily or seasonal solar flux
and the temperature response that are clear evidence of a non-equilibrium thermal response. For
example, at mid latitudes, peak temperatures occur 4 to 8 weeks after summer solstice. Such phase
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shifts are not new science. They have been recorded in the weather station data for well over 100
years. Seasonal subsurface ground temperature phase shifts were described by Fourier in 1824
[Fourier, 1824].
The simplifying assumptions used to simulate the climate energy transfer process used in the
equilibrium climate models mean that such models are fraudulent, by definition, before any
computer code is even written. Another issue that needs to be addressed that the models contain
very large numbers of coupled non-linear equations. The numerical solutions to these equations
are unstable and the errors increase with time [Lorenz, 1963]. It is well known that weather
forecasting models become unreliable by about 12 days ahead. There is no reason to expect that
the climate models have any predictive capabilities over climate time scales. The CMIP
‘ensemble’ is just a collection of quasi-stable pseudo random number generators that are all ‘tuned’
to create the same temperature record using the same pseudoscientific assumptions about radiative
forcings and climate sensitivities. The fact that all of these models have a similar climate
sensitivity to CO2 is clear evidence of the climate fraud [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. These are produced by different energy transfer
processes. 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 temperatures derived
from these oscillations.
The discussion of ‘Earth System Processes’ in NCA5 should be based on measured data and
quantitative climate energy transfer analysis. Results based directly or indirectly on the output of
equilibrium climate models such as the CMIP5/6 ‘ensembles’ should not be included. Radiative
forcing, feedbacks, climate sensitivities and the 2 or 1.5 C temperature limit in the Paris Climate
Accord are pseudoscientific nonsense.
This of course raises a fundamental issue of conflict of interest. Many of the authors of this climate
assessment rely directly or indirectly on the continued acceptance of fraudulent equilibrium
climate model results for employment.
Are they going to risk unemployment or even jail time by telling the truth?
What is the oversight mechanism for managing these issues in the NCA5 review process?
How is this massive fraud going to be dismantled?
The NCA5 climate assessment should be based on valid, measured climate data. No equilibrium
climate model results should be used. Furthermore, all of the secondary analysis based on the
impacts of the fraudulent results from these equilibrium climate models should be discounted.
These are part of the pyramid of climate fraud.
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The NCA5 review process requires oversight procedures that allow the conflicts of interest related
to the climate modeling fraud to be resolved.
The rest of this comment, including a detailed technical discussion with figures and references was
sent as an e mail attachment to review@usgcrp.gov from Roy Clark’s Ventura Photonics e mail
address on 2/14/22. The file name is:
RoyClark_CommentChapter2_NCA5.pdf
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3. Climate Trends
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16407 Comment on NCA5 Chapter 3: Climate Trends
Roy Clark PhD
President
Ventura Photonics
Thousand Oaks
CA 91360
Please Note: This is the first part of a comment on Chapter 3 that was sent as an e mail attachment
to review@usgcrp.gov from Roy Clark’s Ventura Photonics e mail address on 2/14/2022.
The title of the file is RoyClark_CommentChapter3_NCA5.pdf
Figures and references are provided in the e mail attachment.
The first step for Chapter 3 is the quantitative determination of the effects of the observed increases
in the atmospheric concentration of so called ‘greenhouse gases’, particularly CO2 on the earth’s
climate. This then provides the foundation for any actions that need to be taken.
Over the past 200 years, the atmospheric concentration of CO2 has increased by approximately
130 parts per million (ppm), from 280 to 410 ppm. The concentration is still increasing and is now
approaching 420 ppm [Keeling, 2021]. This has produced a decrease near 2 W m-2 in the longwave
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IR (LWIR) flux emitted to space within the CO2 emission bands. There has also been a similar
increase in the downward LWIR flux from the lower troposphere to the surface [Harde, 2017]. At
present, the annual average increase in CO2 concentration is about 2.4 ppm. This produces an
annual increase in the downward LWIR flux to the surface of approximately 0.034 W m-2.
The short answer of course is that the observed increase in the atmospheric CO2 concentration over
the last 200 years has had no effect on the earth’s climate. The climate models used to create the
illusion of a connection between CO2 and ‘anthropogenic climate change’ are completely
fraudulent, based on the underlying assumptions used to build the models. The fundamental error,
introduced in the nineteenth century is the equilibrium assumption [Arrhenius, 1896]. In its
modern form, the equilibrium assumption starts with a contrived annual planetary flux balance
between the absorbed solar flux and the LWIR flux returned to space at the top of the atmosphere.
An increase in the atmospheric concentration of CO2 and other ‘greenhouse gases’ produces a
decrease in the LWIR flux at the top of the atmosphere (TOA) within the specific ‘greenhouse gas’
emission bands. This is assumed to perturb the earth’s energy balance. It then assumed that the
‘global surface temperature’ will warm and ‘adjust’ to a new equilibrium state in response to this
‘perturbation’ [Knutti and Hegerl, 2008]. In reality, the slight heating produced in the troposphere
is just re-radiated to space, mainly by the water bands. There is no surface heating. The change
in flux at TOA is called a ‘radiative forcing’. It is also assumed that there is a linear relationship
between the change in forcing and the change in surface temperature. This is governed by a
‘climate sensitivity’. In addition, the radiative forcing is amplified by a ‘water vapor feedback’.
The change in ‘equilibrium’ surface temperature produced by the initial ‘forcing’ creates an
increase in water vapor pressure, which in turn increases the LWIR flux and ‘amplifies’ the
temperature increase. There is an extensive discussion of radiative forcings and climate sensitivity
in Chapter 7 of the Working Group 1 Report in AR6, the latest IPCC climate assessment report
[IPCC 2021]. All of this is pseudoscientific nonsense.
Unfortunately, the equilibrium assumption became scientific dogma that was incorporated into the
early computer climate models. The first accepted climate model was published by Manabe and
Wetherald (M&W) in 1967. This was nothing more than a mathematical platform for the
development and evaluation of radiative transfer and related algorithms. It created global
warming, by definition as a mathematical artifact of the simplifying assumptions used to develop
the model. These are clearly stated on the second page of the M&W paper. They introduced four
fundamental scientific errors into their model. An additional three scientific errors were added by
Hansen et al in 1981. The early results from these two climate modeling groups were officially
‘sanctified’ by the Charney report in 1979. The reviewers concluded that a warming of 3±1.5 C
from a ‘doubling’ of the atmospheric CO2 concentration was likely. The mathematical artifacts
created by these climate ‘models’ appeared reasonable based on the acceptance of the invalid
equilibrium assumption, so no further investigation was needed. The only other change to the
basic climate model assumptions has been the addition of radiative forcing ‘efficacies’ [Hansen et
al, 2005].
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Today, the number of climate modeling groups contributing to the Coupled Model Intercomparison Project (CMIP) has increased to about 49 [Hausfather, 2019]. This is the main source
of climate modeling data for the IPCC Sixth climate Assessment Report [IPCC, 2021]. All of the
later groups copied the original M&W assumptions without any attempt at independent model
validation. No quantitative, time dependent thermal engineering analysis of the change in surface
temperature was conducted. The fraudulent results of the CMIP models, now at the CMIP6
iteration have been used to justify the 1.5 or 2 C temperature limit incorporated into the Paris
Climate Accord. All of this is pseudoscientific nonsense that should not be part of any climate
assessment. Eisenhower’s warming about the corruption of science by government funding has
come true.
By making this ‘equilibrium assumption’ the climate modelers have abandoned physical reality
and entered the fantasy land of computerized climate fiction. Our so called ‘climate scientists’ are
no longer scientists. They have become Prophets of the Imperial Cult of the Global Warming
Apocalypse. Irrational belief in computer models has replaced the Laws of Physics. They have
claimed the Divine Right to save the world from a nonexistent problem. They are trapped in a
web of lies of their own making. They have isolated themselves inside a cocoon of lies and have
obstinately refused to let physical reality intervene. The peer review process in climate ‘science’
has collapsed and been replaced by blatant cronyism. The evidence for a non-equilibrium climate
has been ignored.
This of course raises a fundamental issue of conflict of interest. Many of the authors of NCA5
rely directly or indirectly on the continued acceptance of fraudulent equilibrium climate model
results for employment. Are they going to risk unemployment or even jail time by telling the
truth? Where is the oversight mechanism in the NCA5 review process that can identify and resolve
these conflicts?
The earth is not in thermal equilibrium. The absorbed solar heat is stored and released over a wide
range of time scales, especially by the oceans. The peak solar flux at low zenith angles (sun almost
overhead) is near 1000 W m-2. At night and during polar winter it is zero. There are significant
time delays or phase shifts between the peak daily or seasonal solar flux and the temperature
response that are clear evidence of a non-equilibrium thermal response. For example, at mid
latitudes, peak surface air temperatures occur 4 to 8 weeks after summer solstice. Such phase
shifts are not new science. They have been recorded in the weather station data for well over 100
years. Subsurface ground temperature phase shifts were described by Fourier in 1824 [Fourier,
1824]. This evidence for a non-equilibrium climate was established over 10 years before the
equilibrium assumption was first introduced by Pouillet in 1836.
There has been a fundamental misunderstanding over equilibrium, energy balance and rates of
heating and cooling in climate science for almost 200 years. Thermal equilibrium specifically
means that the rate of heating equals the rate of cooling. This is the case for the lunar surface
under solar illumination. The LWIR flux emitted by the lunar surface nearly matches the absorbed
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solar flux. There is almost no time delay between the change in solar flux and the change in lunar
surface temperature.
On earth, the absorbed solar heat is stored and released over a wide range of time scales, especially
by the oceans. A change in flux produces a change in the rate of heating or cooling of the thermal
reservoirs that form the climate system. A change in temperature from CO2 has to be determined
from the change in heat content or enthalpy of the thermal reservoir of interest over a thermal cycle
with and without the change in LWIR flux from CO2. The temperature change is the change in
enthalpy divided by the local heat capacity. A change in LWIR flux cannot be used to determine
a change in temperature using the Stefan Boltzmann Law. The change in LWIR flux has to be
added to all of the time dependent flux terms. These flux terms are interactive and cannot be
separated and analyzed independently of each other. The troposphere, land and oceans have
different thermal properties and have to be analyzed separately. When this type of thermal
engineering analysis is performed, it is straightforward to show that any temperature increase
produced by the observed increase in LWIR flux from CO2 is too small to measure.
The 2 W m-2 decrease in LWIR flux at the top of the atmosphere (TOA) is produced by absorption
at lower levels in the atmosphere in the P and R branches of the main CO2 band in the 600 and 750
cm-1 spectral regions [Clark, 2013, Wijngaarden and Happer, 2020]. There is also a small
contribution from the overtone bands in the 950 and 1050 cm-1 spectral regions. There is no
equilibrium. A doubling of the CO2 concentration from 287 to 574 ppm at mid latitudes initially
produces a maximum decrease in the rate of cooling of the local air parcel near 0.08 K per day
[Iacono et al, 2008]. This slight heating is dissipated through a combination of wideband LWIR
emission, mainly from the water bands and changes in gravitational potential (net vertical
convective motion). At the standard lapse rate of -6.5 K km-1, +0.08 K corresponds to a decrease
in altitude of about 12 meters. This is equivalent to riding down 4 floors in an elevator. The
overall effect is that the absorbed heat is re-radiated to space through the water bands. It cannot
couple to the surface and produce a measureable change in temperature because of molecular line
broadening effects. This means that the concept of radiative forcing is invalid and should not be
used for climate assessment [IPCC, 2021, Ramaswamy et al, 2019]. This is considered in more
detail in the General Comment by Roy Clark PhD submitted as an e mail attachment to
review@usgcrp.gov on 2/14/2022. Please see the discussion related to Figures 3 and 4. The file
name is R.Clark_GeneralComment_NCA5.pdf.
The IR radiation field in the atmosphere is produced by the absorption and emission of many
thousands of narrow lines. Each line is produced by a specific transition between two molecular
rotation-vibration states. Once the atmospheric conditions such as the temperature profile and
species concentrations are specified, the radiation field may be calculated to high accuracy using
radiative transfer algorithms and the HITRAN or similar spectroscopic database [Wijngaarden and
Happer, 2020]. These lines are pressure broadened and in the lower troposphere they overlap
within the main absorption emission bands to form a quasi-continuum. Part of the upward LWIR
flux is transmitted through the gaps between the lines above. The downward flux is absorbed by
the broader lines below. Almost all of the downward LWIR flux from the troposphere to the
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surface originates from within the first 2 km layer above the surface and approximately half of this
flux originates from within the first 100 m layer. The troposphere divides naturally into two
independent thermal reservoirs. The lower tropospheric reservoir extends from the surface to 2
km and the upper tropospheric reservoir extends from 2 km to the tropopause. The downward
LIWR flux from the stratosphere and the upper troposphere cannot couple to the surface and
influence the surface temperature [Clark, 2013].
The outgoing longwave IR radiation (OLR) emitted to space at TOA consists of the LWIR
emission from many different levels in the atmosphere. The LWIR emission from each level is
modified by the absorption and emission of the layers above. Conservation of energy requires that
the long term planetary average LWIR emission to space should be near 240 W m-2 [Taylor, 2006].
Satellite radiometer measurements give a value of approximately 240±100 W m-2 [CERES, 2012].
The OLR is simply a cooling flux. The spectral distribution is not that of a blackbody. The
planetary average OLR should not be inserted into the Stefan Boltzmann equation and used to
calculate an ‘effective emission temperature’ near 255 K. This is just a mathematical construct for
a hypothetical blackbody planet. Nor should this 255 K ‘effective emission temperature’ be
combined with an ‘average surface temperature’ of 288 K to create a fictional ‘greenhouse effect
temperature’ of 33 K.
At the surface, the downward LWIR flux from the lower troposphere interacts with the upward
LWIR flux from the surface to produce a time dependent exchange energy. Photons are exchanged
with little heat transfer. When the surface and air temperatures are similar, the net LWIR cooling
flux from the surface is limited to the emission into the LWIR transmission window, mainly in the
800 to 1300 cm-1 spectral region. The net LWIR flux increases with decreasing humidity and
decreases with increasing cloud cover. This is the real source of the so called ‘greenhouse effect’.
In order to dissipate the absorbed solar heat, the surface warms up until the excess heat is removed
by moist convection. This leads to a basic description of the surface temperature in terms of the
time dependent interaction of four flux terms with the surface thermal reservoir. (Rainfall and
freeze/thaw effects are not included here). A change in surface temperature is produced by a
change in the heat content or enthalpy of the local thermal reservoir divided by the local heat
capacity. The four flux terms, the absorbed solar flux, the net LWIR emission, the moist
convection (evapotranspiration) and the subsurface transport are interactive and should not be
separated and analyzed independently of each other. The energy transfer processes at the land-air
and ocean-air interfaces are different and have to be considered separately [Clark, 2013].
Over the oceans, the penetration depth of the LWIR flux into the ocean surface is less than 100
micron [Hale and Querry, 1973]. Here it is fully coupled to the wind driven evaporation or latent
heat flux. Using long term zonal averages, within the ±30° latitude bands, the sensitivity of the
latent heat flux to the wind speed is approximately 15 W m-2/m s-1 [Yu et al, 2008]. The entire
increase of 2 W m-2 in downward LWIR flux from CO2 to the surface for the last 200 years is
dissipated by an increase in wind speed of about 13 centimeters per second. For reference, a typical
pet tortoise can run at about 10 cm s-1. An annual average increase in LWIR flux of 0.034 W m-2
from CO2 is dissipated by an increase in wind speed of 2 millimeters per second. This means that
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there can be no ‘climate sensitivity’ to CO2 or other greenhouse gases [Gregory et al, 2020, Zelinka
et al, 2020]. Nor can the observed or projected increase in atmospheric CO2 concentration have
any effect on so called ‘extreme weather events’ [Herring et al, 2020].
Over land, the solar flux is absorbed by a thin surface layer. The heating is localized and almost
all of the stored heat is dissipated within the same diurnal cycle by a combination of net LWIR
emission and moist convection as the surface warms and cools during the day. In the evening, the
convection essentially stops as the surface and air temperatures equalize. The surface then cools
more slowly over night by net LWIR emission. The equalization or convection transition
temperature is reset each day by the local weather system passing through. Effects such as air
compression in downslope winds or the downward air flow within a ‘blocking’ high pressure
system can produce an increase in temperature of 10 C within a few days or less. Thermal
engineering analysis of the surface temperature based on data from an weather station in S.
California shows that an increase in LWIR flux to the surface of 2 W m-2 produces an increase in
surface or skin temperature of less than 0.1 C [Clark, 2013]. This is too small to measure in the
normal diurnal and seasonal variation of the temperature. In signal processing terms, it is below
the noise floor. In order to reach the 1.5 C temperature rise limit prescribed in the Paris Climate
Accord, the CO2 concentration would have to increase to a level near10000 ppm.
Another issue that needs to be addressed that the climate models contain very large numbers of
coupled non-linear equations. The numerical solutions to these equations are unstable and the
errors increase with time [Lorenz, 1963]. It is well known that weather forecasting models become
unreliable by about 12 days ahead. There is no reason to expect that the climate models have any
predictive capabilities over climate time scales. The CMIP ‘ensemble’ is just a collection of quasistable pseudo random number generators that are all ‘tuned’ to create the same temperature record
using the same pseudoscientific assumptions about radiative forcings and climate sensitivities.
The fact that all of these models have a similar climate sensitivity to CO2 is clear evidence of the
climate fraud [Andrews, 2019; 2012; Hausfather, 2019; Zelinka et al, 2020]. A realistic climate
model should not show any ‘climate sensitivity’ to CO2.
The recent warming in the global temperature record is a combination of natural warming from
the Atlantic Multi-decadal Oscillation (AMO), urban heat island effects, warming bias from
changes to the number and location of the weather stations used to create the climate average and
downright fraudulent ‘adjustments’ to the raw data hidden under the guise of ‘homogenization’
[AMO, 2020; Andrews, 2017a; 2017b; 2017c, D’Aleo, 2010; Gray, 2004]. The equilibrium
climate models have simply been ‘tuned’ to match the temperature record. The creation of a
climate sensitivity using for example the ‘Gregory method’ is invalid [Gregory et al, 2020; Otto et
al, 2013]]. The process of ‘attribution’ used to relate the increases in CO2 concentration to
‘extreme weather events’ is also invalid [Herring et al, 2020]. There are no radiative forcings,
feedbacks or climate sensitivities in a non-equilibrium climate [Zelinka et al, 2020; Andrews et al,
2019; 2012; Hausfather, 2019].
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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. These are produced by different energy transfer
processes. 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 ocean temperature changes
derived from these oscillations.
One of the more egregious parts of the climate fraud is the ‘attribution’ of ‘extreme weather events’
to the increase in atmospheric CO2 concentration. A good place to start the NCA5 ‘climate trend’
assessment is a review of the ‘Extreme Weather’ supplements to the Bulletin of the American
Meteorological Society edited by Herring et al [2020 and prior years]. Any ‘attribution’ based on
equilibrium climate model results including the various CMIP ensembles is fraudulent.
One of the principal recommendations of NCA5 should be a scientific and criminal investigation
into the equilibrium climate modeling fraud, including radiative forcing, climate sensitivity and
the ‘attribution’ of extreme weather events [Ramaswamy et al, 2019, Gregory et al, 2020, Herring
et al, 2020, Otto, 2013]. Why have the climate modelers ignored reality for so long?
The NCA5 review process requires oversight procedures that allow the conflicts of interest related
to the climate modeling fraud to be resolved.
The rest of this comment, including a detailed technical discussion with figures and references was
sent as an e mail attachment to review@usgcrp.gov from Roy Clark’s Ventura Photonics e mail
address on 2/14/22. The file name is:
RoyClark_CommentChapter3_NCA5.pdf
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167410 Comment on NCA5 Chapter 4: Water
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The assessment of the influence of ‘climate change’ on the water resources of the United States
requires the quantitative determination of the effects on these water resources of the observed
increase in the atmospheric concentration of CO2 and other ‘greenhouse gases’.
Over the past 200 years, the atmospheric concentration of CO2 has increased by approximately
130 parts per million (ppm), from 280 to 410 ppm. The concentration is still increasing and is now
approaching 420 ppm [Keeling, 2021]. This has produced a decrease near 2 W m-2 in the longwave
IR (LWIR) flux emitted to space within the CO2 emission bands. There has also been a similar
increase in the downward LWIR flux from the lower troposphere to the surface [Harde, 2017]. At
present, the annual average increase in CO2 concentration is about 2.4 ppm. This produces an
annual increase in the downward LWIR flux to the surface of approximately 0.034 W m-2.
Over the oceans, the penetration depth of the LWIR flux into the ocean surface is less than 100
micron [Hale and Querry, 1973]. Here it is fully coupled to the wind driven evaporation or latent
heat flux. Using long term zonal averages, within the ±30° latitude bands, the sensitivity of the
latent heat flux to the wind speed is approximately 15 W m-2/m s-1 [Yu et al, 2008]. For each
increase in wind speed of 1 meter per second, the latent heat flux increases by 15 W m-2. Near the
equator, the average wind speed is approximately is 5 ±2 m s-1, with higher wind gusts. The entire
23

Roy Clark PhD

Comments on the NCA5 Draft Outline

February 2022

increase of 2 W m-2 in downward LWIR flux from CO2 to the surface for the last 200 years is
dissipated by an increase in wind speed of about 13 centimeters per second. For reference, a typical
pet tortoise can run at about 10 cm s-1. An annual average increase in LWIR flux of 0.034 W m-2
from CO2 is dissipated by an increase in wind speed of 2 millimeters per second. This means that
there can be no ‘climate sensitivity’ to CO2 or other greenhouse gases.
The maximum change in the rate of heating of the troposphere at mid latitudes produced by a
doubling of the CO2 concentration from 287 to 574 ppm is 0.08 K per day [Iacono et al, 2008]. At
the standard lapse rate of -6.5 K km-1 this is equivalent to a decrease in altitude of about 12 meters.
This change in altitude is produced by riding down 4 floors in an elevator. The flux that is absorbed
within the spectral regions of the CO2 bands is converted to a combination heat and gravitational
potential energy and re-emitted as LWIR radiation over a wider spectral range, mainly by the water
bands. Because of molecular line broadening effects at lower altitudes, this small heating effect
does not couple to the surface and cause a measurable temperature change. This means that the
concept of radiative forcing is invalid and should not be used for climate assessment [Ramaswamy
et al, 2019].
The whole discussion of radiative forcings, feedbacks and climate sensitivities contained in
Chapter 7 of the Working Group 1 Report of the Sixth IPCC climate Assessment Report is
pseudoscientific nonsense [IPCC, 2021]. It is based on a fundamental misunderstanding of the
nature of the climate energy transfer process that determine the earth’s climate, specifically the
use of an equilibrium climate assumption. The LWIR component of the ‘radiative forcings’ cannot
heat the oceans and cause any climate change. The recent warming in the global temperature
record is a combination of natural warming from the Atlantic Multi-decadal Oscillation (AMO),
urban heat island effects, warming bias from changes in the number and location of the weather
stations used to create the climate average and downright fraudulent ‘adjustments’ to the raw data
hidden under the guise of ‘homogenization’ [AMO, 2020; Andrews, 2017a; 2017b; 2017c, Clark,
2013; D’Aleo, 2010; Gray et al, 2004]. The equilibrium climate models have simply been ‘tuned’
to match the temperature record. The creation of a climate sensitivity using, for example the
‘Gregory method’ is invalid [Gregory et al, 2020; Otto et al, 2013]. The process of ‘attribution’
used to relate the increases in CO2 concentration to ‘extreme weather events’ is also invalid
[Herring et al, 2020].
This is discussed in more detail in the general comment and the comments on Chapters 2 and 3
submitted by Roy Clark PhD. Detailed technical comments were submitted as e mail attachments.
Please consult these for further information, figures and references. The ID Numbers of the online
submissions and e mail attachment file names are:
167405 RoyClark_GeneralComment_NCA5.pdf
167406 RoyClark_CommentChap.2_NCA5.pdf
167407 RoyClark_CommentChap.3_NCA5.pdf
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By making the ‘equilibrium assumption’ the climate modelers have abandoned physical reality
and entered the fantasy land of computerized climate fiction. This started with the first generally
accepted climate model by Manabe and Wetherald [1967]. Their simplifying assumptions created
four fundamental scientific errors in their model. Hansen et al [1981] added three more. The fraud
continues today with the equilibrium climate sensitivities found in the CMIP6 climate model
ensemble [Zelinka et al, 2020]. Our so called ‘climate scientists’ are no longer scientists. They
have become Prophets of the Imperial Cult of the Global Warming Apocalypse. Irrational belief
in computer models has replaced the Laws of Physics. They have claimed the Divine Right to
save the world from a nonexistent problem. They are trapped in a web of lies of their own making.
Any discussion of the water resources of the United States should be based on historical data.
Invalid ‘predictions’ from climate models such as the CMIP5/6 ‘ensembles’ should not be used.
The continued increase in the atmospheric concentration of CO2 (and CH4) will have no
measurable effect on the earth’s climate including rainfall, sea level rise and ‘extreme weather
events’.
Along the west coast of the US, the major driver of the rainfall is the Pacific Decadal Oscillation,
(PDO). This determines the ocean surface temperature in the Gulf of Alaska which is the region
of formation of the winter storms that move into the US. A higher PDO index means higher surface
temperatures in the NW Pacific Ocean and increased ocean evaporation. The rainfall is also
influenced by so called ‘atmospheric rivers’ or ‘pineapple express’ [Dettinger, 2004]. As the low
pressure winter storms move down the west coast, they can pull in moisture from the Pacific
Ocean. This process is also influenced by the El Nino Southern Oscillation (ENSO). These are
changes in temperature in the central equatorial Pacific Ocean. The ENSO is a wind driven process
related to the Southern Oscillation Index (SOI). A major ENSO temperature peak involves a
decrease in wind speed of about 2 m s-1 and a corresponding decrease in evaporation or latent heat
flux of approximately 40 W m-2. This is over 1000 times larger than the average annual increase
in downward LWIR flux to the surface from CO2. The maximum ocean surface temperature in
the equatorial pacific warm pool is near 30 C. The ENSO produces a change in the size and
location of the warm pool. It does not change the maximum temperature. The annual rainfall in
the Western States is highly variable. Short term variations should not be used to claim (‘cherry
pick’) any effect from CO2. Correlation is not proof. For example, there were major floods in the
Sacramento, CA region in 1861/62.
Along the east coast of the US, a major factor in the rainfall is the Atlantic Multi-decadal
Oscillation. This is the average surface temperature of the N. Atlantic basin. This is a quasiperiodic oscillation that currently has a nominal 60 year period. The present warming phase started
in about 1980 and a major factor in water planning will probably be the expected transition of the
AMO from its warming to its cooling phase. Such oscillations have been documented since 1567
using tree ring analysis [Gray et al, 2004]. They have nothing to do with CO2.
As the various weather systems that form over the oceans come ashore, the bulk air temperature is
still related to the ocean surface temperature along the off shore path of the weather system. This
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is the main source of ‘climate change’ in the land based weather station record. During the 1970s
there was a ‘global cooling scare’ that was created by a misinterpretation of the cooling phase of
the AMO from 1940 to about 1970 [Douglas, 1975]. Similarly, the start of the subsequent warming
phase was used to ramp up the global warming scare [Jones et al, 1986].
The use of fraudulent climate models to ‘predict’ climate change raises a fundamental issue of
conflict of interest. Many of the authors of NCA5 rely directly or indirectly on the continued
acceptance of fraudulent equilibrium climate model results for employment.
Are they going to risk unemployment or even jail time by telling the truth?
What is the oversight process used in the NCA5 assessment to resolve these conflicts?
While there are major issues with the water resources of the United States, such as groundwater
depletion, there can be no measurable effect from any observed or projected increase in the
atmospheric concentration of CO2 or other ‘greenhouse gases’.
The ‘attribution’ of increases in the ‘frequency and intensity’ of ‘extreme weather events’ from
any increase in atmospheric concentration of ‘greenhouse gases’ is based on fraudulent
equilibrium climate model results [Herring, 2020].
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The first step for Chapter 5 is the quantitative determination of the effects of the observed increases
in the atmospheric concentration of so called ‘greenhouse gases’, particularly CO2 on the earth’s
climate. This then provides the foundation for any actions that need to be taken.
Over the past 200 years, the atmospheric concentration of CO2 has increased by approximately
130 parts per million (ppm), from 280 to 410 ppm. The concentration is still increasing and is now
approaching 420 ppm [Keeling, 2021]. This has produced a decrease near 2 W m-2 in the longwave
IR (LWIR) flux emitted to space within the CO2 emission bands. There has also been a similar
increase in the downward LWIR flux from the lower troposphere to the surface [Harde, 2017]. At
present, the annual average increase in CO2 concentration is about 2.4 ppm. This produces an
annual increase in the downward LWIR flux to the surface of approximately 0.034 W m-2.
A quantitative thermal engineering analysis of the effects of these CO2 induced LWIR flux changes
on temperatures in the troposphere, and on land and ocean thermal reservoirs shows that there can
be no measurable effect on the earth’s climate [Clark, 2013]. The results from equilibrium climate
models such as the CMIP5/6 ‘ensembles’ are fraudulent and should not be used for climate
assessment. The fundamental climate modeling error is the assumption of an equilibrium average
climate that can be perturbed by CO2 [Knutti and Hegerl, 2008]. Since there is no equilibrium, a
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change in flux produces a change in the rate of heating or cooling. A change in LWIR flux cannot
be used directly to calculate a change in ‘surface temperature’.
A ‘doubling’ of the CO2 concentration from 287 to 574 ppm at mid latitudes produces a maximum
increase in the tropospheric heating rate of 0.08 K per day at an altitude near 2 km. [Iacono et al,
2008]. The heat that is released is coupled to the local air parcel and dissipated though a
combination of broadband LWIR emission, mainly by the water bands, and changes in
gravitational potential (net vertical motion). At an average lapse rate of -6.5 K km-1, this ‘forcing’
for a ‘CO2 doubling’ corresponds to a change in altitude of about 12 meters. This is equivalent to
riding an elevator down about 4 floors. Because of molecular line broadening effects, the
‘radiative forcing’ for a change in LWIR flux at TOA cannot couple to the surface and cause any
temperature change. The concept of ‘radiative forcing’ should not be used in the analysis of
‘climate change’ [IPCC, 2021, Wgp 1 Chapter 7; Ramaswamy et al, 2019].
Over the oceans, the penetration depth of the LWIR flux into the ocean surface is less than 100
micron [Hale and Querry, 1973]. Here it is fully coupled to the wind driven evaporation or latent
heat flux. Using long term zonal averages, within the ±30° latitude bands, the sensitivity of the
latent heat flux to the wind speed is approximately 15 W m-2/m s-1 [Yu et al, 2008]. For each
increase in wind speed of 1 meter per second, the latent heat flux increases by 15 W m-2. Near the
equator, the average wind speed is approximately is 5 ±2 m s-1. The entire increase of 2 W m-2 in
downward LWIR flux from CO2 to the surface for the last 200 years is dissipated by an increase
in wind speed of about 13 centimeters per second. For reference, a typical pet tortoise can run at
about 10 cm s-1. An annual average increase in LWIR flux of 0.034 W m-2 from CO2 is dissipated
by an increase in wind speed of 2 millimeters per second. This means that there can be no ‘climate
sensitivity’ to CO2 or other greenhouse gases [Zelinka et al, 2020]. The use of the so called
‘Gregory method’ to determine ‘climate sensitivity’ is invalid [Gregory et al, 2020]
This is discussed in more detail the general comment and the comments on Chapters 2 and 3
submitted by Roy Clark PhD. Detailed technical comments were submitted as e mail attachments.
Please consult these for further information. The ID Numbers of the online submissions and e
mail attachment file names are:
167405 RoyClark_GeneralComment_NCA5.pdf
167406 RoyClark_CommentChap.2_NCA5.pdf
167407 RoyClark_CommentChap.3_NCA5.pdf
The fundamental error that was made when the first computer climate models were developed in
the 1960s was the use equilibrium climate assumption. The time dependence of the various climate
energy transfer flux terms was replaced by average values. Physical reality was abandoned in
favor of mathematical simplicity. The four simplifying assumptions used by Manabe and
Wetherald in their 1967 model created climate warming by definition as the atmospheric CO2
concentration was increased. Later, Hansen’s group at NASA Goddard added another three errors
[Hansen et al, 1981]. All of the rest of the climate modeling groups simply copied the early
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equilibrium climate models without any attempt at independent model validation. Today there are
at least 49 modeling groups around the world participating in CMIP6. All are generating
fraudulent ‘climate change’ data [Hausfather, 2019].
The increase in atmospheric CO2 concentration has had no effect on so called ‘extreme weather
events’ or any other climate variables. Good examples of these fraudulent ‘attributions’ can be
found in the ‘Extreme Weather’ supplements to the Bulletin of the American Meteorological
Society edited by Herring et al [2020 and prior years]. Any ‘attribution’ based on equilibrium
climate model results including the various CMIP ensembles is fraudulent.
The recent warming in the global temperature record is a combination of natural warming from
the Atlantic Multi-decadal Oscillation (AMO), urban heat island effects, warming bias from
changes in the number and location of the weather stations used to create the climate average and
downright fraudulent ‘adjustments’ to the raw data hidden under the guise of ‘homogenization’.
The equilibrium climate models have simply been ‘tuned’ to match the temperature record.
The discussion of radiative forcing, feedbacks and climate sensitivity presented in Chapter 7 of
the Working Group 1 Report in AR6, the latest IPCC climate assessment report is pseudoscientific
nonsense [IPCC, 2021].
By making the ‘equilibrium assumption’ the climate modelers have abandoned physical reality
and entered the fantasy land of computerized climate fiction. Our so called ‘climate scientists’ are
no longer scientists. They have become prophets of the Imperial Cult of the Global Warming
Apocalypse. Irrational belief in computer models has replaced the Laws of Physics. They have
claimed the Divine Right to save the world from a nonexistent problem. They are trapped in a
web of lies of their own making. So are all of the other ‘scientists’ and ‘analysists’ that have
exploited the climate fraud for their own benefit. The result is the multi-trillion dollar climate
fraud that we have today. It is just a pyramid or Ponzi scheme build on the foundation of fraudulent
climate model results.
There is no cost or technical justification for any form of utility scale ‘alternative energy’. The
impact of ‘decarbonization’ or ‘net zero’ energy policy can only be described as economic suicide
for the United States. The enormous costs and waste of raw materials associated with these
policies are totally unacceptable and will not be tolerated by the citizens of the United States once
they are properly identified and revealed.
The major challenge is going to be a complete reversal of US energy policy and the full
reconstruction of the US electrical power grid using modern fossil fuel and nuclear generating
plants.
Some of the main changes include:
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1) The US electrical power grid needs to be restored and renovated using a combination of modern
fossil fueled and nuclear plants. A reliable (dispatchable) and low cost electrical power generation
and distribution system is essential for the prosperity of the US.
2) All of the costs associated with providing the ‘spinning reserve’ needed for wind and solar
power should be added to the cost of the electricity delivered by these sources. So should all of
the costs associated with the additional transmission lines needed to deliver the electrical power
from the solar and wind farms. There should be no subsidies for the use of alternative energy. As
far as possible, the subsidies already paid out should be recovered.
3) There should be no subsidies for electric vehicles. As far as possible, all subsidies already paid
out should be recovered. Let the electric vehicle manufacturers compete in a free market.
4) The EPA ‘endangerment finding’ for CO2 is based on completely fraudulent climate models
and should be reversed.
5) All automotive emissions and mileage regulations justified using fraudulent climate model
results should be rescinded.
6) In addition to CO2, methane should not be regulated.
7) Most energy efficiency regulations are no longer required.
8) All government funded energy related activities justified by the use of results from fraudulent
equilibrium climate models should be stopped including all university and government research.
This of course raises a fundamental issue of conflict of interest. Many of the authors of NCA5
rely directly or indirectly on the continued acceptance of fraudulent equilibrium climate model
results for employment or research funding.
Are they going to risk unemployment or even jail time by telling the truth?
Who is going to tell Congress that the EPA ‘Endangerment Finding’ is fraudulent?
Who is going to tell Congress that the US energy policy is based on fraudulent climate model data?
Who is going to tell Congress that DOE has been lying about ‘climate change’ for 45 years?
How are the American People going to react when they realize the extent of the fraud?
How is the multi-trillion dollar climate fraud going to be stopped by NCA5?
The data generated by the fraudulent climate models has been used as the foundation of a massive,
multi-trillion dollar pyramid or Ponzi scheme. The issues of legal liability and the recovery of
funds (‘clawback’) also need to be addressed.
Who is responsible for the complete lack of oversight of the climate modeling activities over the
last 50 years?
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Why was there no ‘due diligence’ in the use of climate models results for the development of
energy policy?
Why did the EPA fail to find the fraud in the equilibrium climate models?
What is the liability of the Consortia that operate the National Labs?
Is it time to shut down the National Labs and the non-nuclear parts of DOE?
What assets can be seized and sold to pay for the reconstruction of the US power grid?
Who is going to pay for the removal of the wind and solar farms and the disposal or recycling the
materials removed?
Can the climate modelers and the energy policy makers at NASA, NOAA, EPA and DOE/National
Labs be charged with murder for the deaths of over 200 people in the 2021 Texas freeze?
Will ‘decarbonization’ be recognized as a form of genocide?
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The first step for Chapter 11 is the quantitative determination of the effects of the observed
increases in the atmospheric concentration of so called ‘greenhouse gases’, particularly CO2 on
US Agriculture, Food Systems and Rural Communities. This then provides the foundation for any
actions that need to be taken.
Over the past 200 years, the atmospheric concentration of CO2 has increased by approximately
130 parts per million (ppm), from 280 to 410 ppm [Keeling, 2021]. The concentration is still
increasing and is now approaching 420 ppm. This has produced a decrease near 2 W m -2 in the
longwave IR (LWIR) flux emitted to space within the CO2 emission bands. There has also been a
similar increase in the downward LWIR flux from the lower troposphere to the surface [Harde,
2017]. At present, the annual average increase in CO2 concentration is about 2.4 ppm. This
produces an annual increase in the downward LWIR flux to the surface of approximately 0.034 W
m-2.
A quantitative thermal engineering analysis of the effects of these CO2 induced LWIR flux changes
on temperatures in the troposphere, and on land and ocean thermal reservoirs shows that there can
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be no measurable effect on the earth’s climate [Clark, 2013]. The results from climate models
such as the CMIP5/6 ‘ensembles’ are fraudulent and should not be used for climate assessment.
The fundamental error is the assumption of an equilibrium average climate that can be perturbed
by CO2 [Knutti and Hegerl, 2008].
This is discussed in more detail the general comment and the comments on Chapters 2 and 3
submitted by Roy Clark PhD. Detailed technical comments were submitted as e mail attachments.
Please consult these for further information, figures and references. The ID Numbers of the online
submissions and e mail attachment file names are:
167405 RoyClark_GeneralComment_NCA5.pdf
167406 RoyClark_CommentChap.2_NCA5.pdf
167407 RoyClark_CommentChap.3_NCA5.pdf
The US climate is largely determined by quasi-periodic ocean oscillations. On the west coast,
these include the Pacific Decadal Oscillation (PDO) and the El Nino Southern oscillation (ENSO).
On the east coast, the main driver is the Atlantic Multi-decadal Oscillation (AMO). The recent
warming phase of the AMO has been fraudulently attributed to CO2 induced climate change
[Gregory 2020]. In addition, it has been assumed, incorrectly that ‘radiative forcings’ can heat the
oceans [Ramaswamy, 2019]. The AMO is now in transition to its cooling phase. If historical
trends continue, this will last for the next 30 years. The general effects of these oscillations on the
US climate and agriculture are well known and should be part of NCA5. In addition, the warming
produced by air compression in downslope winds and blocking high pressure systems has been
fraudulently attributed CO2.
The earth’s climate has been cooling for the last 6000 year as the earth starts the long, slow
transition into the next Ice Age. During the medieval warming period, Greenland was farmed by
Norsemen for about 500 years. At its peak, the population in S. Greenland has been estimated to
be between 6000 and 10000. The present ‘modern warming’ is likely to end soon. When will this
climate cooling start to influence agricultural productivity in the northern part of the US?
The starting point for any discussion of the effects of climate change on agriculture is that there
has been no ‘climate change’ from CO2. The use of climate models to ‘attribute’ increases in
‘extreme weather events’ to CO2 is completely fraudulent [Herring, 2020]. This also means that
any increase in methane concentration has had no effect on climate. Instead, since CO2 is a good
plant fertilizer, there has been a major benefit from increased plant growth. In 20 years, from 2000
to 2020 the NASA vegetation index has increased by 10%. This has included a reduction of
700000 sq. km in the area of the Sahara Desert. An increase in CO2 concentration also helps to
make plants more drought resistant. These beneficial effects of an increased CO2 concentration
should be a significant part of the discussion in this chapter.
Farming is an international business and US farmers are in worldwide competition for the sale of
their products. The imposition of onerous and expensive climate change regulations based on data
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from completely fraudulent climate models has to be stopped. How are these regulations going to
be reversed? There is no need to control CO2 or methane. This should be a major focus of this
chapter.
Before the industrial revolution, farming was a very labor intensive undertaking and a large
fraction of the US population was employed in agriculture. Today, most of the historical
agricultural labor force has been displaced by mechanization and this trend is continuing. The use
of robots to replace farm labor in work such as harvesting fruits and vegetables is likely to increase.
The decline in rural population is the natural consequence of technological innovation. There is
no reason to expect that rural communities in their present form should be ‘sustainable’. It is up
to the individual to adapt to these changes. This is a normal part of human evolution.
Another more recent change is the shift to working from home or remote sites that has accelerated
as a result of the COVID pandemic. This could lead to the ‘gentrification’ of rural communities,
increases in housing costs etc. This migration from urban to rural locations has already started.
The idea that climate change could be caused by increases in atmospheric ‘greenhouse gas’
concentrations was based on the mathematical artifacts produced by the invalid equilibrium
climate assumption. This fundamental error was built into the original climate models by the work
of Manabe and Wetherald [1967, 1975]. There is an extensive discussion of radiative forcings and
climate sensitivity in Chapter 7 of the Working Group 1 Report in AR6, the latest IPCC climate
assessment report [IPCC 2021]. All of this is pseudoscientific nonsense. The invalid climate
modeling assumptions made in 1967 have grown into a massive multi-trillion dollar pyramid fraud
or ‘Ponzi’ scheme.
All of the secondary ‘climate change’ modeling activities in areas such as economic impacts
undertaken by the USDA should be stopped immediately. A thorough review of the additional
assumptions derived from ‘social science’ is also needed. The weather patterns of the US have no
concept of ‘social justice’. How many of the assumptions underlying ‘social science impacts’
belong in the same category of ‘pseudoscientific nonsense’ as radiative forcing and climate
sensitivity?
There are also questions of legal liability that need to be considered.
How much money has been wasted by USDA on ‘climate change’ related activities?
Can USDA recover these funds from the agencies responsible for the fraudulent climate modeling
results, including NASA, NOAA, DOE and the DOE National Labs?
Who is liable for the increase in costs to farmers created by arbitrary and capricious regulations
designed to control the non-existent problem of climate change?
How are the rural wind and solar farms going to be removed and disposed of?
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How are any financial impacts to farmers going to be addressed?
There are also major issues with conflict of interest. The climate modelers have allowed
themselves to be trapped in a web of lies of their own making. They are no longer scientists. They
have become Prophets of the Imperial Cult of the Global Warming Apocalypse. Many of the
authors of NCA5 rely directly or indirectly on the continued acceptance of fraudulent equilibrium
climate model results for employment. Are they going to risk unemployment or even jail time by
telling the truth? Most of these issues are related to agencies more directly involved in climate
modeling such as NOAA, NASA, DOE and EPA. However, social ‘scientists’ with little
understanding of US agricultural practices and no understanding of climate change should not be
allowed to interfere with US Agriculture or influence USDA policies.
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The assessment of the influence of ‘climate change’ on the air quality of the United States requires
the quantitative determination of the effects on air quality of the observed increase in the
atmospheric concentration of CO2 and other ‘greenhouse gases’.
Over the past 200 years, the atmospheric concentration of CO2 has increased by approximately
130 parts per million (ppm), from 280 to 410 ppm. The concentration is now approaching 420
ppm. This has produced a decrease near 2 W m-2 in the longwave IR (LWIR) flux emitted to space
within the CO2 emission bands. There has also been a similar increase in the downward LWIR
flux from the lower troposphere to the surface [Harde, 2017]. At present, the annual average
increase in CO2 concentration is about 2.4 ppm. This produces an annual increase in the downward
LWIR flux to the surface of approximately 0.034 W m-2.
Quantitative thermal engineering analysis of the effects of these CO2 induced LWIR flux changes
on temperatures in the troposphere, and on land and ocean thermal reservoirs shows that there can
be no measurable effect on the earth’s climate [Clark, 2013]. The results from equilibrium climate
models such as the CMIP5/6 ‘ensembles’ are fraudulent and should not be used for climate
assessment. The fundamental climate modeling error is the assumption of an equilibrium average
climate that can be perturbed by CO2 [Knutti and Hegerl, 2008]. Since there is no equilibrium, a
change in flux produces a change in the rate of heating or cooling of a specific thermal reservoir.
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A change in LWIR flux cannot be used directly to calculate a change in ‘surface temperature’
based on the Stefan Boltzmann equation. .
A ‘doubling’ of the CO2 concentration from 287 to 574 ppm at mid latitudes produces a maximum
increase in the tropospheric heating rate of 0.08 K per day at an altitude near 2 km. [Iacono et al,
2008]. The heat that is released is coupled to the local air parcel and dissipated though a
combination of broadband LWIR emission, mainly by the water bands, and changes in
gravitational potential (net vertical motion). At an average lapse rate of -6.5 K km-1, this ‘forcing’
for a ‘CO2 doubling’ corresponds to a change in altitude of about 12 meters. This is equivalent to
riding an elevator down about 4 floors. Because of molecular line broadening effects, the
‘radiative forcing’ for a change in LWIR flux at TOA cannot couple to the surface and cause any
temperature change. The concept of ‘radiative forcing’ should not be used in the analysis of
‘climate change’ [Ramaswamy et al, 2019].
Over the oceans, the penetration depth of the LWIR flux into the ocean surface is less than 100
micron [Hale and Querry, 1973]. Here it is fully coupled to the wind driven evaporation or latent
heat flux. Using long term zonal averages, within the ±30° latitude bands, the sensitivity of the
latent heat flux to the wind speed is approximately 15 W m-2/m s-1 [Yu et al, 2008]. For each
increase in wind speed of 1 meter per second, the latent heat flux increases by 15 W m-2. Near the
equator, the average wind speed is approximately is 5 ±2 m s-1. The entire increase of 2 W m-2 in
downward LWIR flux from CO2 to the surface for the last 200 years is dissipated by an increase
in wind speed of about 13 centimeters per second. For reference, a typical pet tortoise can run at
about 10 cm s-1. An annual average increase in LWIR flux of 0.034 W m-2 from CO2 is dissipated
by an increase in wind speed of 2 millimeters per second. This means that there can be no ‘climate
sensitivity’ to CO2 or other greenhouse gases [Zelinka et al, 2020]. The use of the so called
‘Gregory method’ to determine ‘climate sensitivity’ is invalid [Gregory et al, 2020].
The climate change fraud is discussed in more detail the general comment and the comments on
Chapters 2 and 3 by Roy Clark PhD. Detailed technical comments were submitted as e mail
attachments. Please consult these for further information, figures and references. The ID Numbers
of the online submissions and e mail attachment file names are:
167405 RoyClark_GeneralComment_NCA5.pdf
167406 RoyClark_CommentChap.2_NCA5.pdf
167407 RoyClark_CommentChap.3_NCA5.pdf
Any discussion on air quality should be based exclusively on the measured data. The results from
‘equilibrium’ climate models such as the CMIP5/6 ‘ensembles’ should not be used. There is no
connection between forest fires and ‘climate change’. The fundamental error is that the real source
of heat – air compression - related to downslope winds and the downward air flow within high
pressure ‘domes’ has been ignored.
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Rainfall in the western US is highly variable from year to year although there has been no long
term trend in precipitation record over 100 years. Almost all of the rainfall occurs in the winter
months as low pressure systems that form in the Gulf of Alaska move down the west coast. The
moisture contained in these storms depends on the ocean surface temperature in the region of
formation. This is determined by the Pacific Decadal Oscillation (PDO). A positive index means
higher temperatures in the Gulf of Alaska. In addition, under the right conditions these storms can
‘pull in’ additional moisture from the central Pacific Ocean. This produces the so called
‘atmospheric rivers’ or ‘pineapple express’, [Dettinger, 2004]. This is nothing new. There was
major flooding in the Sacramento region in 1861/1862 from two major atmospheric rivers.
During the summer, there is normally little rainfall, except for some ‘monsoon’ thunderstorms
when moist air intrudes from the south. This means that the vegetation dries out and becomes a
fire risk. This happens every year. Fire hazards are enhanced when a high pressure dome forms
over the Great Basin region. This produces an offshore flow of dry air that descends about 1 km
from the desert plateau to the ocean. The lapse rate for dry air is 9.8 K km-1. This creates the
downslope winds known as Santa Ana winds in S. California and diablo winds in N. California.
The air temperature can increase by 10 C literally overnight. The strong dry winds will finish
drying out the vegetation in a few hours. Any ignition source can start a major fire. The
encroachment of housing developments into canyon areas with high fire risks increases the risk of
ignition from human sources and the amount of fire damage that can be caused by houses that are
not constructed to resist fire.
None of this has anything to do with any increase in the atmospheric concentration of CO2. These
winds were known to the first European settlers of the region.
There are other issues as well, such as totally incompetent forest management that has allowed the
fuel to grow to dangerous levels.
In addition, the EPA endangerment finding for CO2 is based on fraudulent ‘equilibrium’ climate
model results and should be rescinded.
The climate models used to create the illusion of a connection between CO2 and ‘anthropogenic
climate change’ are completely fraudulent, based on the underlying assumptions used to build the
models [Herring, 2020]. The fundamental error, introduced in the nineteenth century is the
equilibrium assumption [Arrhenius, 1896]. In its modern form, the equilibrium assumption starts
with a contrived exact annual planetary flux balance between the absorbed solar flux and the LWIR
flux returned to space at the top of the atmosphere. An increase in the atmospheric concentration
of CO2 (and other ‘greenhouse gases’) produces a decrease in the LWIR flux at TOA (within the
specific ‘greenhouse gas’ emission bands). This is assumed to be a perturbation to the earth’s
energy balance. It then assumed that the ‘global surface temperature’ will warm and ‘adjust’ to a
new equilibrium state in response to this ‘perturbation’ [Knutti and Hegerl, 2008]. The change in
flux at TOA is called a ‘radiative forcing’. It is also assumed that there is a linear relationship
between the change in forcing and the change in surface temperature. This is governed by a
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‘climate sensitivity’. In addition, the radiative forcing is amplified by a ‘water vapor feedback’.
The change in ‘equilibrium’ surface temperature produced by the initial ‘forcing’ creates an
increase in water vapor pressure, which in turn increases the LWIR flux and ‘amplifies’ the
temperature increase. There is an extensive discussion of radiative forcings and climate sensitivity
in Chapter 7 of the Working Group 1 Report in AR6, the latest IPCC climate assessment report
[IPCC 2021]. All of this is pseudoscientific nonsense.
Unfortunately, the equilibrium assumption became accepted scientific dogma that was
incorporated into the early computer climate models. The first accepted climate model was
published by Manabe and Wetherald (M&W) in 1967. It was nothing more than a mathematical
platform for the development and evaluation of radiative transfer and related algorithms. It created
global warming, by definition as a mathematical artifact of the simplifying assumptions used to
develop the model. These are clearly stated on the second page of the M&W paper. They
introduced four fundamental scientific errors into their model. An additional three scientific errors
were added by Hansen et al in 1981. The early results from these two groups were officially
‘sanctified’ by the Charney report in 1979. The reviewers concluded that a warming of 3±1.5 C
from a ‘doubling’ of the atmospheric CO2 concentration was likely. The mathematical artifacts
created by these climate ‘models’ appeared reasonable based on the acceptance of the invalid
equilibrium assumption, so no further investigation was needed. The only other change to the
basic climate model assumptions was the addition of radiative forcing ‘efficacies’ [Hansen et al,
2005]
Today, the number of climate modeling groups contributing to the Coupled Model Intercomparison Project (CMIP) has increased to about 49 [Hausfather, 2019]. This is the main source
of climate modeling data for the IPCC Sixth climate Assessment Report [IPCC, 2021]. All of the
later groups copied the original M&W assumptions without any attempt at independent model
validation. No quantitative, time dependent thermal engineering analysis of the change in surface
temperature was conducted. The fraudulent results of the CMIP models, now at the CMIP6
iteration have been used to justify the 1.5 or 2 C temperature limit incorporated into the Paris
Climate Accord. All of this is pseudoscientific nonsense that should not be part of any climate
assessment. Eisenhower’s warming about the corruption of science by government funding has
come true.
By making this ‘equilibrium assumption’ the climate modelers have abandoned physical reality
and entered the fantasy land of computerized climate fiction. Our so called ‘climate scientists’ are
no longer scientists. They have become Prophets of the Imperial Cult of the Global Warming
Apocalypse. Irrational belief in computer models has replaced the Laws of Physics. They have
claimed the Divine Right to save the world from a nonexistent problem. They are trapped in a
web of lies of their own making. They have isolated themselves inside a cocoon of lies and have
obstinately refused to let physical reality intervene. The peer review process in climate ‘science’
has collapsed and been replaced by blatant cronyism. The evidence for a non-equilibrium climate
has been ignored.
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This of course raises a fundamental issue of conflict of interest. Many of the authors of NCA5
rely directly or indirectly on the continued acceptance of fraudulent equilibrium climate model
results for employment or research funding.
Are they going to risk unemployment or even jail time by telling the truth?
Why are the authors of NCA5 claiming any effect from CO2?
Do any of these authors understand the implications of the equilibrium assumption?
Have any of the authors of NCA5 even read the pertinent climate literature?
Where is the oversight mechanism in the NCA5 review process that can identify and resolve these
conflicts?
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The first step for Chapter 15 is the quantitative determination of the effects of the observed
increases in the atmospheric concentration of so called ‘greenhouse gases’, particularly CO2 on
the earth’s climate. This then provides the foundation for any actions on Human Health that need
to be taken.
Over the past 200 years, the atmospheric concentration of CO2 has increased by approximately
130 parts per million (ppm), from 280 to 410 ppm. The concentration still increasing and is now
approaching 420 ppm. This has produced a decrease near 2 W m-2 in the longwave IR (LWIR)
flux emitted to space within the CO2 emission bands. There has also been a similar increase in the
downward LWIR flux from the lower troposphere to the surface. At present, the annual average
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increase in CO2 concentration is about 2.4 ppm. This produces an annual increase in the downward
LWIR flux to the surface of approximately 0.034 W m-2.
Quantitative thermal engineering analysis of the effects of these CO2 induced LWIR flux changes
on temperatures in the troposphere and on the land and ocean thermal reservoirs shows that there
can be no measurable effect on the earth’s climate. The results from climate models such as the
CMIP5/6 ‘ensembles’ are fraudulent and should not be used for climate assessment. The
underlying modeling error is the assumption of an equilibrium average climate that can be
perturbed by CO2.
This is discussed in more detail in the general comment and the comments on Chapters 2 and 3
submitted by Roy Clark PhD. Detailed technical comments were submitted as e mail attachments.
Please consult these for further information, figures and references. The ID Numbers of the online
submissions and e mail attachment file names are:
167405 RoyClark_GeneralComment_NCA5.pdf
167406 RoyClark_CommentChap.2_NCA5.pdf
167407 RoyClark_CommentChap.3_NCA5.pdf
The starting point for any discussion of the effects of climate change on Human Health is that the
whole discussion of radiative forcings, feedbacks and climate sensitivities contained in Chapter 7
of the Working Group 1 Report of the Sixth IPCC Climate Assessment Report is pseudoscientific
nonsense. So is the 1.5 or 2 C temperature limit in the Paris Climate Accord.

The primary error that was made in climate science, starting back in the nineteenth century was
the equilibrium climate assumption. The time dependence of the climate energy transfer was
replaced by long term averages. This leads to the incorrect idea that the surface temperature of the
earth is controlled by the long wave IR (LWIR) flux. It is not. Moist convection
(evapotranspiration) and subsurface thermal transport are also important. Physical reality has been
abandoned in favor of mathematical simplicity. Has anyone ever seen a 24 hour average sun
shining in the sky at night? The equilibrium assumption became accepted as scientific dogma and
was incorporated into the first computer models. The first generally accepted climate model,
published by Manabe and Wetherald in 1967 created global warming, by definition as a
mathematical artifact of the simplifying assumptions used in the model. This model became the
foundation of all of the subsequent ‘equilibrium’ climate models that are in use today.
These models are based on the assumption that there is an equilibrium climate that is ‘perturbed’
by an increase in ‘greenhouse gases’. The decrease in LWIR flux emitted at the top of the
atmosphere (TOA) produced by an increase in atmospheric ‘greenhouse’ absorption at lower
altitudes creates an ‘energy imbalance’. The surface temperature is supposed to magically warm
up to compensate for this. The change in flux at TOA is called a ‘radiative forcing’. In reality,
these changes in flux are sufficiently small that they have no measurable effect on the temperature
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of the troposphere (lower atmosphere) and cannot couple to the surface to produce any warming.
Furthermore, there is no equilibrium, so a change in flux produces a change in the rate of heating
or cooling, not a change in temperature.
At mid latitudes, a ‘doubling’ of the CO2 concentration from 287 to 574 ppm produces a maximum
rate of warming in the troposphere of approximately 0.08 C per day. (See Figures 3 and 4 in the
RC General Comment). This is overwhelmed by convection. As an air parcel ascends 1 km in
altitude, it cools by about 6.5 C. A +0.08 C increase corresponds to a decrease in altitude of just
over 12 meters or four floors in a typical building. The climate change ‘disaster’ in NCA5 may be
experienced by riding an elevator down 4 floors.
Furthermore, the penetration depth of the downward LWIR flux from the lower troposphere into
the ocean surface is 100 micron or less. About the width of a human hair. Here it is coupled to
the ocean wind driven surface evaporation or latent heat flux. Within the ±30°latitude bands, the
average sensitivity of the latent heat flux to the wind speed is about 15 W m-2. This means that all
of the 2 W m-2 of downward LWIR flux the increase in CO2 concentration over the last 200 years
is dissipated by an increase in wind speed of 13 centimeters per second. For reference, a typical
pet tortoise can run at about 10 centimeters per second. The 0.034 W m-2 annual increase in LWIR
flux is dissipated by a 2 mm per second increase in wind speed. Hurricane winds start at 75 miles
an hour. That is almost 34 meters per second. The LWIR component of the ‘radiative forcings’
cannot couple below the ocean surface and cause any kind of climate change.
The earth’s climate is always changing. Short term climate change is caused by ocean oscillations.
There is no requirement for an exact flux balance between the solar heating and the surface cooling
of the oceans. There are four main quasi-periodic ocean oscillations, the Atlantic Multi-decadal
Oscillation (AMO), the Pacific Decadal Oscillation (PDO), the El Nino Southern Oscillation
(ENSO) and the Indian Ocean Dipole (IOD). (See Figure 8 in the RC General Comment). The
dominant term in the global temperature record is the 60 year AMO cycle. Using tree ring analysis,
the AMO has been measured back to 1567, long before the CO2 concentration started to increase.
The latest warming phase of the AMO is the major source of the climate warming used to create
the ‘climate sensitivity’ to CO2 found in the climate models. (See Figures 9 and 10 in the RC
General Comment). There are also a lot of rather dubious ‘adjustments’ to the real data as well.
About half of the global warming is added later during ‘homogenization’.
The 2.5 C ENSO peak in the equatorial Pacific Ocean surface temperature in 2016 required a
change in wind speed of approximately 2 m s-1 and a change in latent heat flux of about 40 W m-2
over about 6 months. (See Figure 3 in the RC comment on Chapter 3). How does an increase in
downward LWIR flux of 0.017 W m-2 from CO2 over the same time period change anything?
One of the more egregious climate modeling errors is the ‘attribution’ of every imaginable form
climate change to CO2. There is another heat source in the troposphere that has been conveniently
ignored. This is air compression. When dry air descends through the troposphere it warms by
almost 10 C per kilometer. There are two effects. Warming from downslope winds and the
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warming produced by downward air flow in a high pressure system. Downslope wind have
different names in different places. In S. California they are called Santa Ana winds. In N.
California they are called diablo winds. In the Rocky Mountains they are called Chinook winds.
This is called weather, not climate. The wind will dry out the vegetation very rapidly. Under these
conditions wildfires will start easily and spread rapidly. Human activity is the dominant ignition
source.
When a blocking high pressure dome forms, the air warms up and produces a heat wave. Since
the air is dry, there is reduced surface evaporation which increases the diurnal temperature rise.
When the high pressure system moves out, the temperature drops. On the night of June 28/29
2021, in Portland OR, the weather station temperature dropped 52 F from 116 to 64 F as a high
pressure dome moved out. How does a 0.034 W m-2 per year increase in LWIR flux from CO2
change a high pressure dome? Please see the discussion starting on page 15 in the RC comment
on Chapter 3.
Science, including climate and medical science is based on evidence. Fourier described the
evidence for a non-equilibrium climate in 1824, twelve years before the equilibrium climate
hypothesis was first proposed. He successfully explained the seasonal time delay or phase shift
between the solar flux and the subsurface temperature response. Similar diurnal and seasonal
phase shifts are found in the weather station data. Seasonal phase shifts have been recorded for
well over 100 years (See Figure 7 in the RC General Comment). This is sufficient scientific
evidence to invalidate the equilibrium climate assumption, without the need to examine any
climate model code.
There is no evidence to link the observed increases in atmospheric CO2 concentration to climate
change. The earth’s weather patterns are highly variable and short term variations can be ‘cherry
picked’ to create any desired trend.
There is no connection between ‘extreme weather events’ or wildfires and the small increase in
downward LWIR flux to the surface of 0.034 W m-2 per year produced by the 2.4 ppm per year
average increase in atmospheric CO2 concentration.
The starting point in the treatment plan for mental health issues related to climate change is to
explain very clearly that there is no connection between CO2 and climate change.
Can lying to children about ‘climate change’ be considered child abuse?
There is no need to ‘mitigate’ so called ‘greenhouse gas emissions’ to solve a non-existent
problem. This includes both CO2 and methane.
Human health issues have not been changed by the observed increase in the atmospheric CO2
concentration. Nor will they be changed because of future increases in the atmospheric
concentration of CO2 or those of other ‘greenhouse gases’.
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This raises fundamental issues of conflict of interest and legal liability.
The authors of this chapter appear to have accepted the fraudulent results of the equilibrium climate
models without question.
The outline of this chapter shows a complete lack of understanding the climate energy transfer
processes that determine the earth’s weather patterns, including adiabatic compression related to
downslope winds and high pressure domes and the wind driven ocean evaporation effects related
to ocean oscillations.
How many of the authors of this chapter rely directly or indirectly on the continued acceptance of
the climate change fraud for employment of research funding?
Are they going to risk unemployment or even jail time by telling the truth about ‘climate change’?
Who is liable for the mental health issues created by fraudulent claims of ‘climate change’ and
‘extreme weather’?
How many of the authors of this chapter are going to need to modify or retract papers or reports
based on fraudulent claims of ‘climate change’?
How much research funding could be subject to ‘clawback’?
Anyone involved in the medical profession or related areas that requires a license in order to
practice should be very careful about any health effects claims related to ‘climate change’.
Can you lose your license?
Does your malpractice insurance include a rider for ‘climate change fraud’?
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17. Climate Effects on US International Interests
Federal Coordinating Lead Author
Alice Alpert, US Department of State
(Farhan Akhtar, Temporary Federal Coordinating Lead Author)
Chapter Lead
Molly Hellmuth, ICF
Chapter Authors
Caitlin A. Corner-Dolloff, US Agency for International Development
Geoffrey D. Dabelko, Ohio University
Tufa Dinku, International Research Institute for Climate and Society (IRI), Columbia University
Jay L. Koh, Lightsmith Group
Doug Mason, Millennium Challenge Corporation
Roger S. Pulwarty, National Oceanic and Atmospheric Administration
Lawrence I. Sperling, US Department of the Interior

167415 Comment on NCA5, Chapter17: Climate Effects on US International Interests
Roy Clark PhD
President
Ventura Photonics
Thousand Oaks
CA 91360
The first step for Chapter 17 is the quantitative determination of the effects of the observed
increases in the atmospheric concentration of so called ‘greenhouse gases’, particularly CO2 on
the earth’s climate. This then provides the foundation for any actions on US International Interests
that need to be taken.
Over the past 200 years, the atmospheric concentration of CO2 has increased by approximately
130 parts per million (ppm), from 280 to 410 ppm. The concentration still increasing and is now
approaching 420 ppm. This has produced a decrease near 2 W m-2 in the longwave IR (LWIR)
flux emitted to space within the CO2 emission bands. There has also been a similar increase in the
downward LWIR flux from the lower troposphere to the surface. At present, the annual average
increase in CO2 concentration is about 2.4 ppm. This produces an annual increase in the downward
LWIR flux to the surface of approximately 0.034 W m-2.
Quantitative thermal engineering analysis of the effects of these CO2 induced LWIR flux changes
on temperatures in the troposphere, and on land and ocean thermal reservoirs shows that there can
be no measurable effect on the earth’s climate. The results from climate models such as the
CMIP5/6 ‘ensembles’ are fraudulent and should not be used for climate assessment. The
fundamental error is the assumption of an equilibrium average climate that can be perturbed by
CO2.
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This is discussed in more detail in the general comment and the comments on Chapters 2 and 3
submitted by Roy Clark PhD. Detailed technical comments were submitted as e mail attachments.
Please consult these for further information, figures and references. The ID Numbers of the online
submissions and e mail attachment file names are:
167405 RoyClark_GeneralComment_NCA5.pdf
167406 RoyClark_CommentChap.2_NCA5.pdf
167407 RoyClark_CommentChap.3_NCA5.pdf
The starting point for any discussion of the effects of climate change on US International Interests
is that the 1.5 or 2 C temperature limit in the Paris Climate Accord is pseudoscientific nonsense.
There is no climate crisis. In order to produce an increase in surface temperature near 1.5 C, the
atmospheric CO2 concentration would have to increase to about 10,000 ppm. Both national and
international policy on ‘climate change’ need to be fundamentally altered. The excessive influence
of unelected officials at the United Nations on the United States needs to be stopped. The IPCC
should be shut down and those responsible for the climate fraud should face the legal consequences
of their actions.
The current ‘Net Zero’ energy policy is economic and political suicide. The economic impact and
the human suffering caused by ‘decarbonization’ is becoming more evident in many parts of the
world with massive price increases, unemployment and major disruptions from blackouts.
It is simply impossible to replace fossil fuel use by ‘renewable energy’.
The world is waking up to this fraud. What is going to happen when the ‘climate change’ Ponzi
scheme collapses?
Two of the main policy concerns for the US should be the dominance of Russia in the supply of
natural gas to Europe and China’s control of about 90% of the world’s supply of the lithium used
to make the batteries needed for computers.
In reality, we do not need electric vehicles or utility scale alternative energy, so the need for lithium
and other strategic materials for batteries should diminish significantly.
The US should also stop trying to impose ‘alternative energy’ on developing countries. There is
no reason why modern coal fired electrical power plants should not be used to provide the base for
the electrical power grid in these countries. How many people are suffering from lung damage
because they still have to cook over open (dung) fires?
When it is understood and accepted that there is no need to control CO2 (or methane) in the
atmosphere, then it should be straightforward to change US International Policy. However, this
still leaves a major question: How did we get into this mess in the first place and how do we
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recognize and avoid these problems in the future? There are at least three separate parts to the
climate fraud.
First, starting the late 1950s, melodramatic prophecies of the global warming apocalypse became
such a good source of research funding that the process of hypothesis and discovery in climate
science stopped. The warming of the earth’s climate by CO2 became accepted as scientific dogma
that was never seriously challenged. Research also became more expensive. Isotope ratio studies
required advanced mass spectrometers. The climate models needed the largest and fastest
computers available, and the personnel to operate them. The first generally accepted computer
climate model was published by Manabe and Wetherald (M&W) in 1967. It was nothing more
than a mathematical platform for the development and evaluation of radiative transfer and related
algorithms. It created global warming as a mathematical artifact of the simplifying assumptions
used to construct the model. These assumptions led to four fundamental scientific errors.
Hansen’s group at NASA Goddard added more assumptions and another three scientific errors in
1981. These models were copied without question or validation by later climate modeling groups.
The modeling errors are still there. Today, the number of groups contributing to the Coupled
Model Inter-comparison Project (CMIP) has increased to about 49. The models are all ‘tuned’ to
match a non-existent ‘equilibrium climate sensitivity’ (ECS) to CO2. The CMIP6 computer model
‘ensemble’ was used to generate the fraudulent data used by the IPCC in their Sixth Climate
Assessment. The CMIP5 model ‘ensemble’ was used to create the warming artifacts incorporated
into the 1.5 or 2 C limit used as the basis for the Paris Climate Accord.
Second, there was institutional fraud related to ‘mission creep’ within various government
agencies. NASA was established to put a man on the moon. There was no provision to shut it
down after that mission was accomplished. Similarly, the Atomic Energy Commission was
established to develop nuclear energy for military and commercial applications. As resources
diminished, the government scientists looked for other jobs. Some created them using the climate
apocalypse. The oversight process at these government agencies failed to detect the fraud. Some
of this was hidden by the creation of the Department of Energy in 1977.
Third, there was a deliberated decision by various outside interests, including environmentalists
and politicians to exploit the climate apocalypse to further their own causes. Some
environmentalists wanted to disrupt the energy supply to reduce human population. Various left
wing political groups wanted to disrupt the energy supply to promote their revolutionary beliefs.
More mainstream politicians then realized they could use the climate apocalypse to buy votes and
increase taxes.
The peer review process in climate science has collapsed and been replaced by blatant cronyism.
The climate modelers have been playing computer games in a climate equilibrium fantasy land for
over 50 years. Here they use their ‘advanced’ climate models to create the sacred spaghetti plots
of global warming. This is GIGO: garbage in, gospel out. The model ‘predictions’ are fed directly
to government agencies and the IPCC with minimal outside scrutiny. There is no climate science
involved. Irrational belief in computer models has replaced the Laws of Physics. The Imperial
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Cult of the Global Warming Apocalypse has claimed the Divine Right to save the world from a
non-existent problem.
Gradually a vast secondary industry of policy analysts, economists, geologists, geographers,
ecologists, psychologists, sociologists and other assorted ‘experts’ was created and funded to study
every aspect of this nonexistent global warming apocalypse problem. This led to the development
of government policies to limit the use of fossil fuels and encourage the use of ‘alternative energy’.
There is now a vast industrial and financial ‘climate change’ complex based on nothing more than
fraudulent climate model results. NCR5 is part of this a massive pyramid or Ponzi scheme built
on the invalid hypothesis of an equilibrium average climate.
Eisenhower’s warming about the corruption of science by government funding has come true.
The starting point for the more technical part of U. S. International Interests is that the whole
discussion of radiative forcings, feedbacks and climate sensitivities contained in Chapter 7 of the
Working Group 1 Report of the Sixth IPCC climate Assessment Report is pseudoscientific
nonsense. All of this has to be rejected and large areas of policy have to be fundamentally changed.
This of course raises fundamental issues of conflict of interest and legal liability.
Many of the authors of NCA5 rely directly or indirectly on the continued acceptance of fraudulent
equilibrium climate model results for employment or research funding.
Are they going to risk unemployment or even jail time by telling the truth?
Who is going to tell Congress that the EPA ‘Endangerment Finding’ is fraudulent?
Who is going to tell Congress that the US energy policy is based on fraudulent climate model data?
Who is going to tell Congress that NOAA has been lying about ‘climate change’ for over 50 years,
DOE has been lying about ‘climate change’ for 45 years and NASA has been lying about ‘climate
change’ for 40 years?
How are the American People going to react when they realize the extent of the fraud?
How is the multi-trillion dollar climate fraud going to be stopped?
The data generated by the fraudulent climate models has been used as the foundation of a massive,
multi-trillion dollar pyramid or Ponzi scheme. The issues of legal liability and the recovery of
funds (‘clawback’) also need to be addressed.
Who is responsible for the complete lack of oversight of climate modeling activities over the last
50 years?
Why was there no ‘due diligence’ in the use of climate models results for the development of
energy policy?
Why did the EPA fail to find the fraud in the equilibrium climate models when it created its
endangerment finding?
What is the liability of the Consortia that operate the National Labs?
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Is it time to shut down the National Labs and the non-nuclear parts of DOE?
Is it time to shut down NASA?
Should NOAA remain at the Department of Commerce?
What is liability of the Universities for fraudulent research?
What assets can be seized and sold to pay for the reconstruction of the US power grid?
Who is going to pay for the removal of the wind and solar farms and the disposal or recycling the
materials removed?
Can the climate modelers and the energy policy makers at NASA, NOAA, EPA and DOE/National
Labs be charged with murder for the deaths of over 200 people in the 2021 Texas freeze?
Will the ‘climate change’ profits taken by the banking industry for commissions on carbon credits
and other activities be ‘clawed back’?
Will ‘decarbonization’ be recognized as a form of genocide?
How will a judge and jury react when they are presented with the evidence of the Ponzi scheme?
(Do you remember Bernie Madoff?)
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167416 Comment on NCA5 Chapter 32: Mitigation
Roy Clark PhD
President
Ventura Photonics
Thousand Oaks
CA 91360
The first step for Chapter 32 is the quantitative determination of the effects of the observed
increases in the atmospheric concentration of so called ‘greenhouse gases’, particularly CO2 on
the earth’s climate. This then provides the foundation for any actions that need to be taken.
Over the past 200 years, the atmospheric concentration of CO2 has increased by approximately
130 parts per million (ppm), from 280 to 410 ppm. The concentration still increasing and is now
approaching 420 ppm [Keeling, 20201]. This has produced a decrease near 2 W m -2 in the
longwave IR (LWIR) flux emitted to space within the CO2 emission bands. There has also been a
similar increase in the downward LWIR flux from the lower troposphere to the surface [Harde,
2017]. At present, the annual average increase in CO2 concentration is about 2.4 ppm. This
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produces an annual increase in the downward LWIR flux to the surface of approximately 0.034 W
m-2.
A quantitative thermal engineering analysis of the effects of these CO2 induced LWIR flux changes
on temperatures in the troposphere, and on the land and ocean thermal reservoirs shows that there
has been no measurable effect on the earth’s climate [Clark, 2013]. The results from climate
models such as the CMIP5/6 ‘ensembles’ are fraudulent and should not be used for climate
assessment. The fundamental climate modeling error is the assumption of an equilibrium average
climate that can be perturbed by CO2 [Knutti and Hegerl, 2008].
A ‘doubling’ of the CO2 concentration from from 287 to 574 ppm at mid latitude produces a
maximum increase in the tropospheric heating rate of 0.08 K per day at an altitude near 2 km. This
is shown in Figure 3 [Iacono et al, 2008]. The heat that is released is coupled to the local air parcel
and dissipated though a combination of broadband LWIR emission, mainly by the water bands,
and changes in gravitational potential. At an average lapse rate of -6.5 K km-1, this ‘forcing’ for a
‘CO2 doubling’ corresponds to a change in altitude of about 12 meters. This is equivalent to riding
an elevator down about 4 floors. The ‘radiative forcing’ for a change in LWIR flux at TOA cannot
couple to the surface and cause any temperature change.
This is discussed in more detail in the general comment and the comments on Chapters 2 and 3
submitted by Roy Clark PhD. Detailed technical comments were submitted as e mail attachments.
Please consult these for further information, figures and references. The ID Numbers of the online
submissions and e mail attachment file names are:
167405 RoyClark_GeneralComment_NCA5.pdf
167406 RoyClark_CommentChap.2_NCA5.pdf
167407 RoyClark_CommentChap.3_NCA5.pdf
The equilibrium assumption was incorporated into the first computer climate models that were
developed in the 1960s. The time dependence of the various climate energy transfer flux terms
was replaced by average values. Physical reality was abandoned in favor of mathematical
simplicity. The four simplifying assumptions used by Manabe and Wetherald in their 1967 model
created climate warming by definition as the atmospheric CO2 concentration was increased. All
of the rest of the climate modeling groups simply copied M&W without any attempt at independent
model validation. Today there are at least 49 modeling groups around the world, all generating
fraudulent ‘climate change’ data [Hausfather, 2019].
The increase in atmospheric CO2 concentration has had no effect on so called ‘extreme weather
events’ or any other climate variable. A good place to start the NCA5 assessment in this area is a
review of the ‘Extreme Weather’ supplements to the Bulletin of the American Meteorological
Society edited by Herring et al [2020 and prior years]. Any ‘attribution’ based on equilibrium
climate model results including the various CMIP ‘ensembles’ is fraudulent. The effect of ocean
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oscillations and air compression heating in downslope winds and blocking high pressure ‘domes’
has largely been ignored.
The recent warming in the global temperature record is a combination of natural warming from
the Atlantic Multi-decadal Oscillation (AMO), urban heat island effects, warming bias from
changes in the number and location of the weather stations used to create the climate average and
downright fraudulent ‘adjustments’ to the raw data hidden under the guise of ‘homogenization’.
The equilibrium climate models have simply been ‘tuned’ to match the temperature record. The
‘equilibrium climate sensitivities’ created by these models are fraudulent [Hausfather, 2019,
Zelinka, 2020]. The discussion of radiative forcing, feedbacks and climate sensitivity presented
in Chapter 7 of the Working Group 1 Report in AR6, the latest IPCC climate assessment report is
pseudoscientific nonsense [IPCC, 2021, Gregory, 2020, Ramaswamy, 2019].
By making the ‘equilibrium assumption’ the climate modelers have abandoned physical reality
and entered the fantasy land of computerized climate fiction. Our so called ‘climate scientists’ are
no longer scientists. They have become prophets of the Imperial Cult of the Global Warming
Apocalypse. Irrational belief in computer models has replaced the Laws of Physics. They have
claimed the Divine Right to save the world from a nonexistent problem. They are trapped in a
web of lies of their own making. So are all of the other ‘scientists’ and ‘analysists’ that have
exploited the climate fraud for their own benefit. The result is the multi-trillion dollar climate
fraud that we have today. It is just a pyramid or Ponzi scheme build on the foundation of fraudulent
equilibrium climate model results.
There is no cost or technical justification for any form of utility scale ‘alternative energy’. There
are no ‘climate changes’ from increases in the atmospheric concentration of CO2 or methane that
need to be mitigated. The impact of ‘decarbonization’ or ‘net zero’ energy policy can only be
described as economic suicide for the US. The enormous costs associated with these policies are
totally unacceptable and will not be tolerated by the US population once they are properly
identified and revealed. The ‘imbalance’ between supply and demand is caused by
‘decarbonization’. The major challenge is going to be a complete reversal of US energy policy.
Some of the main changes include:
1) The US electrical power grid needs to be restored and renovated using a combination of modern
fossil fueled and nuclear plants. A reliable (dispatchable) and low cost electrical power generation
and distribution system is essential for the prosperity of the US.
2) All of the costs associated with providing the ‘spinning reserve’ needed for wind and solar
power should be added to the cost of the electricity delivered by these sources. So should all of
the costs associated with the additional transmission lines needed to deliver the electrical power
from the solar and wind farms. There should be no subsidies for the use of alternative energy
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3) There should be no subsidies for electric vehicles. As far as possible, all subsidies already paid
out should be recovered. Let the electric cars manufacturers compete in a free automotive market.
4) The fire hazards associated with the large scale use of lithium batteries has largely been ignored.
5) The EPA ‘endangerment finding’ for CO2 is based on fraudulent climate models and should be
reversed.
6) All automotive emissions and mileage regulations justified using fraudulent climate model
results should be rescinded.
7) In addition to CO2, methane should not be regulated.
9) Energy efficiency regulations are no longer required.
10) Biofuels are not needed.
11) Hydrogen fuel is an explosion waiting to happen.
12) All government funded activities justified by the use of results from fraudulent equilibrium
climate should be stopped including all university and government research.
This of course raises a fundamental issue of conflict of interest. Many of the authors of this climate
assessment rely directly or indirectly on the continued acceptance of fraudulent equilibrium
climate model results for employment.
Are they going to risk unemployment or even jail time by telling the truth?
Who is going to tell Congress that the EPA ‘Endangerment Finding’ is fraudulent?
Who is going to tell Congress that the US energy policy is based on fraudulent model data?
Who is going to tell Congress that NOAA (and predecessor agencies) have been lying about
‘climate change’ for over 50 years?
How are the American People going to react when they realize the extent of the fraud?
How is the multi-trillion dollar climate fraud going to be stopped by NCA5?
How are the issues of conflict of interest going to be resolved?
The data generated by the fraudulent climate models has been used as the foundation of a massive,
multi-trillion dollar pyramid or Ponzi scheme. The issues of legal liability and the recovery of
funds (‘clawback’) also need to be addressed.
Who is responsible for the complete lack of oversight of the climate modeling activities over the
last 50 years?
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Why was there no ‘due diligence’ in the use of climate models results for the development of
energy policy?
What is the liability of the Consortia that operate the National Labs?
Is it time to shut down the National Labs and the non-nuclear parts of DOE?
What assets can be seized and sold to pay for the reconstruction of the US power grid?
To what extent are the universities liable for the damage caused by fraudulent climate and related
research conducted on their campuses
Who is going to pay for the removal of the wind and solar farms and the disposal or recycling the
materials removed?
Can the climate modelers and the energy policy makers at NASA, NOAA, EPA and DOE/National
Labs be charged with murder for the deaths of over 200 people in the 2021 Texas freeze?
Will ‘decarbonization’ be recognized as a form of genocide?
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Please Note: This comment was sent as an e mail attachment to review@usgcrp.gov. from Roy
Clark’s Ventura Photonics e mail address on 2/14/22.
The title of the file is R.Clark_GeneralComment_NCA5.pdf
The first part of the comment was also submitted through the online review and comment system.
Figures and references are given in the e mail version.
The first step for the Fifth National Climate Assessment (NCA5) is the quantitative determination
of the effects of an increase in the atmospheric concentration of so called ‘greenhouse gases’,
particularly CO2 on the earth’s climate. This then provides the foundation for any actions that
need to be taken.
Over the past 200 years, the atmospheric concentration of CO2 has increased by approximately
130 parts per million (ppm), from 280 to 410 ppm [Keeling, 2021]. The concentration is still
increasing and is now approaching 420 ppm. This has produced a decrease near 2 W m-2 in the
longwave IR (LWIR) flux emitted to space within the CO2 emission bands. There has also been a
similar increase in the downward LWIR flux from the lower troposphere to the surface [Harde,
2017]. At present, the annual average increase in CO2 concentration is about 2.4 ppm. This
produces an annual increase in the downward LWIR flux to the surface of approximately 0.034 W
m-2.
The earth is not in thermal equilibrium. The absorbed solar heat is stored and released over a wide
range of time scales, especially by the oceans. The peak solar flux at low zenith angles (sun almost
overhead) is near 1000 W m-2. At night and during polar winter it is zero. There are significant
time delays or phase shifts between the peak daily or seasonal solar flux and the temperature
response that are clear evidence of a non-equilibrium thermal response. For example, at mid
latitudes, peak summer temperatures occur 4 to 8 weeks after summer solstice. Such phase shifts
are not new science. They have been recorded in the weather station data for well over 100 years.
Subsurface ground temperature phase shifts were described by Fourier in 1824 [Fourier, 1824].
Since there is no equilibrium, a change in flux produces a change in the rate of heating or cooling
of the thermal reservoirs that form the climate system. A change in temperature related to CO2
has to be determined from the change in heat content or enthalpy of the thermal reservoir of interest
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over a thermal cycle with and without the change in LWIR flux from CO2. The temperature change
is the change in enthalpy divided by the local heat capacity. A change in LWIR flux cannot be
used to determine a change in temperature using the Stefan Boltzmann Law. The change in LWIR
flux has to be added to all of the time dependent flux terms. These flux terms are interactive and
cannot be separated and analyzed independently of each other. The troposphere, land and oceans
have different thermal properties and have to be analyzed separately. When this type of analysis
is performed, it is straightforward to show that any temperature increase produced by the observed
increase in LWIR flux from CO2 is too small to measure.
The maximum change in the rate of heating of the troposphere at mid latitudes produced by a
doubling of the CO2 concentration from 287 to 574 ppm is +0.08 K per day [Iacono et al, 2008].
At the standard lapse rate of -6.5 K km-1 this corresponds to a decrease in altitude of about 12
meters. Such a change in altitude is equivalent to riding down 4 floors in an elevator. The flux
that is absorbed within the spectral regions of the CO2 bands is converted to a combination heat
and gravitational potential energy and re-emitted as LWIR radiation over a wider spectral range,
mainly by the water bands. Because of molecular line broadening effects at lower altitudes, this
small heating effect does not couple to the surface and cause a measurable temperature change.
This means that the concept of radiative forcing is invalid and should not be used for climate
assessment [IPCC, 2021 Wgp1 Chap. 7; Ramaswamy et al, 2019].
Over the oceans, the penetration depth of the LWIR flux into the ocean surface is less than 100
micron [Hale and Querry, 1973]. Here it is fully coupled to the wind driven evaporation or latent
heat flux. Using long term zonal averages, within the ±30° latitude bands, the sensitivity of the
latent heat flux to the wind speed is approximately 15 W m-2/m s-1 [Yu et al, 2008]. For each
increase in wind speed of 1 meter per second, the latent heat flux increases by 15 W m-2. Near the
equator, the average wind speed is approximately is 5 ±2 m s-1 with larger variations from wind
gusts. The entire increase of 2 W m-2 in downward LWIR flux from CO2 to the surface for the last
200 years is dissipated by an increase in wind speed of about 13 centimeters per second. For
reference, a typical pet tortoise can run at about 10 cm s-1. An annual average increase in LWIR
flux of 0.034 W m-2 from CO2 is dissipated by an increase in wind speed of 2 millimeters per
second. This means that there can be no ‘climate sensitivity’ to CO2 or other greenhouse gases.
The recent warming in the global temperature record is a combination of natural warming from
the Atlantic Multi-decadal Oscillation (AMO), urban heat island effects, warming bias from
changes in the number and location of the weather stations used to create the climate average and
downright fraudulent ‘adjustments’ to the raw data hidden under the guise of ‘homogenization’
[AMO, 2020; Andrews, 2017a; 2017b; 2017c, D’Aleo, 2010; Gray et al, 2004]. The equilibrium
climate models have simply been ‘tuned’ to match the temperature record. The creation of a
‘climate sensitivity’ using for example the ‘Gregory method’ is invalid [Gregory et al, 2020; Otto
et al, 2013]. The process of ‘attribution’ used to relate the increases in CO2 concentration to
‘extreme weather events’ is also invalid [Herring et al, 2020].
Over land, the solar flux is absorbed by a thin surface layer. The heating is localized and almost
all of the stored heat is dissipated within the same diurnal cycle by a combination of net LWIR
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emission and moist convection as the surface warms and cools during the day. In the evening, the
convection essentially stops as the surface and air temperatures equalize. The surface then cools
more slowly over night by net LWIR emission. The equalization or convection transition
temperature is reset each day by the local weather system passing through. Effects such as air
compression in downslope winds or the downward air flow within a ‘blocking’ high pressure
system can produce an increase in temperature of 10 C within a few days or less. Thermal
engineering analysis of the surface temperature shows that an increase in LWIR flux to the surface
of 2 W m-2 produces an increase in surface or skin temperature of less than 0.1 C [Clark, 2013].
This is too small to measure in the normal diurnal and seasonal variation of the temperature. In
signal processing terms, it is below the noise floor. In order to reach the 1.5 C temperature rise
limit prescribed in the Paris Climate Accord, the CO2 concentration would have to increase to a
level near10000 ppm.
CO2 is also a good fertilizer. The observed increase in atmospheric CO2 has concentration has led
to an estimated 10% increase in plant growth based on the NASA vegetation index. These are
significant benefits provided by the increase in atmospheric CO2 concentration that need to be
recognized.
Based on this discussion, the observed increase in the atmospheric CO2 concentration can have no
measurable effect on the earth’s climate. Furthermore, there are major benefits to agriculture from
the enhanced plant growth produced by the increase in CO2 concentration. There is no reason to
take any action to constrain the increase in atmospheric CO2 concentration.
The concern over climate change produced by an increase in atmospheric CO2 concentration is
based on the results from so called ‘equilibrium’ climate models. Fourier’s work on the phase
shift was soon forgotten and the climate equilibrium assumption was introduced. This was used
to oversimplify the climate energy transfer processes that determine the surface temperature
[Arrhenius, 1896]. In its modern form, it is assumed that there is an exact annual planetary flux
balance between the absorbed solar flux and the LWIR flux returned to space at the top of the
atmosphere. An increase in the atmospheric concentration of CO2 (and other ‘greenhouse gases’)
produces a decrease in the LWIR flux at TOA (within the specific ‘greenhouse gas’ absorption
bands). This is assumed to be a perturbation to the earth’s energy balance. It then assumed that
the ‘global surface temperature’ will warm and ‘adjust’ to a new equilibrium state in response to
this ‘perturbation’ [Knutti and Hegerl, 2008].
The change in flux at TOA is called a ‘radiative forcing’. It is also assumed that there is a linear
relationship between the change in forcing and the change in surface temperature. This is governed
by a ‘climate sensitivity’. In addition, the radiative forcing is amplified by a ‘water vapor
feedback’. The change in ‘equilibrium’ surface temperature produced by the initial ‘forcing’
creates an increase in water vapor pressure, which in turn increases the LWIR flux and ‘amplifies’
the temperature increase. There is an extensive discussion of radiative forcings and climate
sensitivity in Chapter 7 of the Working Group 1 Report in AR6, the latest IPCC climate assessment
report [IPCC 2021]. All of this is pseudoscientific nonsense.
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Unfortunately, the equilibrium assumption became scientific dogma that was incorporated into the
early computer climate models. The first accepted climate model was published by Manabe and
Wetherald in 1967. It was nothing more than a mathematical platform for the development and
evaluation of radiative transfer and related algorithms. It created global warming, by definition as
a mathematical artifact of the simplifying assumptions used to develop the model. These are
clearly stated on the second page of the M&W paper. They introduced four fundamental scientific
errors in their model. An additional three scientific errors were added by Hansen et al in 1981.
The early results from these two groups were officially ‘sanctified’ by the Charney report in 1979
[Charney, 1979]. The reviewers concluded that a warming of 3±1.5 C from a ‘doubling’ of the
atmospheric CO2 concentration was likely. The mathematical artifacts created by these climate
‘models’ appeared reasonable based on the acceptance of the invalid equilibrium assumption, so
no further investigation was needed.
Today, the number of climate modeling groups contributing to the Coupled Model Intercomparison Project (CMIP) has increased to about 49 [Hausfather, 2019]. All of the later groups
copied the original M&W assumptions without any attempt at independent model validation. The
models are all ‘tuned’ to match a non-existent ‘equilibrium climate sensitivity’ (ECS) to CO2. No
quantitative, time dependent thermal engineering analysis of the change in surface temperature
was conducted. The fraudulent results of the CMIP models, now at the CMIP6 iteration have been
used to justify the 1.5 or 2 C temperature limit incorporated into the Paris Climate Accord. All of
this is pseudoscientific nonsense that should not be part of any climate assessment. Eisenhower’s
warming about the corruption of science by government funding has come true. Further discussion
of the evolution of the multi-trillion dollar climate fraud is provided below.
By making this ‘equilibrium assumption’ the climate modelers have abandoned physical reality
and entered the fantasy land of computerized climate fiction. Our so called ‘climate scientists’ are
no longer scientists. They have become Prophets of the Imperial Cult of the Global Warming
Apocalypse. Irrational belief in computer models has replaced the Laws of Physics. They have
claimed the Divine Right to save the world from a nonexistent problem. They are trapped in a
web of lies of their own making.
This of course raises a fundamental issue of conflict of interest. Many of the authors of NCA5
rely directly or indirectly on the continued acceptance of fraudulent equilibrium climate model
results for employment.
Are they going to risk unemployment or even jail time by telling the truth?
Who is going to tell Congress that NOAA has been lying about climate change for over 50 years?
Who is going to tell Congress that NASA has been lying about climate change for over 40 years?
Who is going to tell Congress that the National Labs are just ‘supercomputer services for hire’?
How is the multi-trillion dollar climate fraud going to be stopped by NCA5?
Based on the analysis presented here, the following specific actions need to be taken
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1) All of the equilibrium climate model results, including the IPCC reports should be rejected.
2) All of the secondary analysis of policy and economic impacts based on these equilibrium climate
model results should also be rejected.
3) The models should be shut down immediately and a thorough scientific and criminal
investigation into the climate modeling fraud should be initiated. Some of the issues that need to
be investigated include:
3.1) NOAA and its predecessor agencies have been lying about climate change for over 50 years
starting with the work of Manabe and Wetherald in 1967. Their model created global warming as
a mathematical artifact of the initial modeling assumptions.
3.2) All of the work by on radiative forcing, recently summarized by Ramaswamy et al [2019] is
also fraudulent and should be rejected. The change in LWIR flux at TOA cannot change the
surface temperature.
3.3) All of the work on ‘climate attribution’ based on climate modeling should also be discounted.
Numerous examples of this type of fraud may be found in the annual supplements to the Bulletin
of the American Meteorological Society, ‘Explaining Extreme Events of [year] from a Climate
Perspective’, edited by Herring et al.
3.4) NASA has been lying about climate change at least since the work of Hansen et al in 1981.
All of the equilibrium climate modeling work at NASA Goddard is fraudulent.
3.5) All of the equilibrium climate modeling work at DOE, including the National Labs is also
fraudulent. In particular, the entire CMIP program is just a comparison of one invalid climate
model to another. There is no validation. All of these models are ‘tuned’ to create a
pseudoscientific ‘ECS’ to match the ‘global temperature anomaly’. This is based on correlation
without any quantitative thermal engineering analysis.
3.6) The NSF should also shut down all university work on equilibrium climate models and related
topics, including all of the secondary analysis in areas such as policy and economics.
3.7) The EPA CO2 endangerment finding also needs to be reversed. The EPA failed to investigate
the fraud in the climate models it relied on to establish endangerment.
4) Methane emissions, either from natural gas operations or agricultural activities have had no
effect on climate. There is no need to regulate methane.
5) There also needs to be a complete reversal of energy and transportation policies. There is no
cost or technical justification for utility scale alternative energy, or for the use of electric vehicles.
6) A complete reversal of foreign policy related to climate change is needed. The pseudoscientific
temperature limits set in the Paris Climate Accord need to be abandoned. There is no need to save
the earth from a nonexistent problem.
7) Another aspect of the climate fraud that also requires investigation is the adjustments to the raw
weather station data made as part of the ‘homogenization’ process used to create the global climate
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average. While there is a need to detect and remove or possibly correct obvious errors, the
homogenization adjustments have been used to create up to half of the warming found in the global
record.
8) Where was the oversight? Both government agencies and the contractors overseeing the
National Labs failed to detect and correct the climate fraud. Why was this fraud allowed to
continue and grow for so long? The ‘flip’ from the 1970’s ‘global cooling’ scare to the 1980’s
global warming scare should have been cause for investigation.
Normal legal practice in dealing with pyramid or Ponzi schemes is to ‘clawback’ as much of the
fraudulent funds as possible. Another important aspect of the climate fraud investigation is
therefore the determination of legal liability.
There has been no credible oversight of climate modeling activities for over 50 years. The climate
modelers have just been allowed to play computer games in an equilibrium climate fantasy land.
Indeed, where is the oversight of the activities associated with this Fifth Climate Assessment? Is
the fox guarding the henhouse? In addition to the waste of taxpayer’s money on the modeling
activities themselves, how much economic damage has been caused by ill-advised government
policy.
Is the University of California liable for the lack of climate modeling oversight at Lawrence
Livermore and Los Alamos National Labs?
Why has the data generated by monitoring programs such as ARM, Ameriflux, SURFRAD, Argo
and the TRITON, PIRATA and RAMA buoy networks not been used to show that the climate
models are invalid?
Are the climate modelers liable for the deaths of over 200 people during the 2021 winter cold spell
in Texas?
How much of the subsidies for electric vehicles and alternative energy can be recovered?
What assets can be seized?
What is liability of health professionals in promoting the climate change fraud?
The Evolution of the Multi-Trillion Dollar Climate Fraud
The first generally accepted equilibrium climate model was published by Manabe and Wetherald
(M&W) in 1967. This contained four fundamental scientific errors. First, the mathematical
construct of an exact flux balance at TOA between a ‘24 hour average’ absorbed solar flux and the
LWIR flux returned to space was used. Has anyone ever seen a ‘24 hour average sun’ shining in
the sky at night? Second, the surface was a ‘blackbody surface with zero heat capacity’. No heat
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capacity and no real convection or evaporation was included. Third, the relative humidity (RH)
distribution was fixed. The water vapor concentration had to increase with temperature to maintain
the fixed RH distribution. This is the origin of the ‘water vapor feedback’. Fourth, molecular line
broadening effects were neglected. The upward and downward LIWR flux terms are not
equivalent and the LWIR flux to the surface is decoupled from the LWIR emission to space. When
the CO2 concentration was increased, this ‘model’ had to create global warming, by definition as
a mathematical artifact of the invalid assumptions used. It was just a platform for the development
and evaluation of radiative transfer and related algorithms. The use of such a mathematical
platform is entirely reasonable, provided that the limitations are clearly understood. The caveat
‘does not apply to planet earth’ is required. M&W then spent the next 8 years incorporating their
‘model’ into a large scale global circulation model (GCM), so their mathematical artifacts created
global warming in the GCM [M&W, 1975]. This was the start of the climate modeling fraud.
In 1981, Hansen et al added 3 more scientific errors to the basic M&W model. First, a ‘slab’ ocean
was incorporated into 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 was less than 100
micron. The ‘ocean’ basically added heat capacity and a long term time delay (not a phase shift)
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 CO2 concentration followed by
the transition to a new equilibrium state with a higher surface temperature. Small changes in
equilibrium LWIR flux were assumed, incorrectly, 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. Third, there was a ‘bait and switch’ change
from surface temperature 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 temperature peak
near 1940 produced by the warming phase of Atlantic Multi-decadal Oscillation (AMO). They
chose to ignore this and called it ‘noise’. (See Figure 9 below). 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 in 2005.
The equilibrium climate models are fraudulent, by definition, before any computer code is written,
based on the assumptions used to simplify the climate energy transfer. There are two main aspects
to the fraud. The first is the use of radiative forcing and the second is the creation of the
pseudoscientific climate sensitivity. This fraud becomes obvious when the non-equilibrium
climate energy transfer processes are considered.
Equilibrium means that the rate of heating equals the rate of cooling. The surface of the moon is
close to thermal equilibrium under solar illumination. The absorbed solar flux is re-radiated almost
immediately as LWIR radiation. The surface temperature at the lunar equator reaches 116 C. At
68

Roy Clark PhD

Comments on the NCA5 Draft Outline

February 2022

night it cools to -180 C. The temperature change is almost 300 C. On earth, the absorbed solar
heat is stored and released over a wide range of time scales, especially by the oceans. There is no
equilibrium. The seasonal variations in ocean temperatures are generally near 6 C, 50 times less
than the temperature changes on the moon [Argo, 2020].
At the top of the atmosphere, energy conservation requires that the long term planetary average
LWIR flux returned to space should be near 240 W m-2. However, there is no justification for a
short term flux balance. Satellite measurements give 240 ±100 W m-2. A typical satellite IR image
of the earth is shown in Figure 1 [CERES, 2011]. Furthermore, the spectral distribution of the
LWIR flux is not that of a blackbody emitter near 255 K. There is no justification for the use of
the Stefan Boltzmann equation to convert the outgoing LWIR radiation (OLR) at TOA to a
temperature. There is no ‘shell’ of gas surrounding the earth with a temperature near 255 K. The
OLR at TOA is simply the cumulative cooling flux produced by the emission from many different
levels of the atmosphere at different temperatures. The upward emission from each level is
modified by the LWIR absorption and emission of the layers above. The OLR under ‘clear sky’
conditions is illustrated in Figure 2. The LWIR flux consists of a mix of atmospheric emission,
mainly from the H2O and CO2 bands and surface emission through the LWIR transmission
window. Some of the surface emission is absorbed by stratospheric ozone. The main spectral
features are labelled. Blackbody emission curves at selected temperatures are also shown. The
255 K blackbody emission curve is shown as the black dotted line. It has no relationship to the
TOA flux shown by the orange line. This means that the so called ‘effective emission temperature’
is just a mathematical construct. It does not define a measurable temperature. There can be no
‘greenhouse effect temperature’ near 33 K. The so called ‘greenhouse effect’ is produced by the
surface exchange energy. This is illustrated in Figure 5 below.

Figure 1: CERES IR image of the earth, March 8, 2011
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Figure 2: The LWIR flux emitted at TOA. The blackbody emission curves at selected temperatures are also
shown. This TOA flux cannot be described as blackbody emission near 255 K. MODTRAN calculation, 288
K surface temperature, 80% RH, 400 ppm CO 2, 100 to 1500 cm-1 spectral range, 2 cm-1 spectral resolution,
mid latitude summer [MODTRAN, 2020].

A ‘radiative forcing’ is a change in flux in units of Watts per square meter. There is no equilibrium,
so a change in LWIR flux cannot be used to define a change in temperature using blackbody theory.
Instead, the ‘forcing’ has to be resolved into the absorbed flux at each level in the atmosphere.
This then has to be converted to a daily rate of temperature change by dividing the absorbed flux
at each level by the local heat capacity. Such calculations for a ‘CO2 doubling’ from 287 to 574
ppm at mid latitude give a maximum increase in the tropospheric heating rate of +0.08 K per day
at an altitude near 2 km. This is shown in Figure 3 [Iacono et al, 2008]. The heat that is released
is coupled to the local air parcel and dissipated though a combination of broadband LWIR
emission, mainly by the water bands, and changes in gravitational potential. This dissipation of a
radiative forcing from CO2 is illustrated schematically in Figure 4. At the standard lapse rate of
-6.5 K km-1, this ‘forcing’ for a ‘CO2 doubling’ corresponds to a change in altitude of about 12
meters. This is equivalent to riding an elevator down about 4 floors. The ‘radiative forcing’ for a
change in LWIR flux at TOA cannot couple to the surface and cause any temperature change.
The claim that a ‘radiative forcing’ changes the energy balance of the earth is not correct. For a
‘greenhouse gas’, such a ‘forcing’ is simply the initial decrease in LWIR flux at TOA produced
by atmospheric absorption at lower levels in the atmosphere. This absorption is limited to the
spectral regions of the absorption bands of each specific greenhouse gas. For CO2 this absorption
occurs mainly in the P and R branches of the CO2 band near 670 cm-1. The absorbed LWIR flux
is immediately converted to heat within the local air parcel. Subsequent energy transfer including
LWIR absorption/emission and convection (net vertical motion) converts the heat back to
wideband LWIR emission from all of the greenhouse gas species, mainly H2O. Only a small
fraction of this can couple down to the surface because of molecular line broadening effects in the

70

Roy Clark PhD

Comments on the NCA5 Draft Outline

February 2022

lower troposphere (see Figures 4 and 5 in the RC comment on Chapter 2)
[Roy.Clark_CommentChapter2_NCA5.pdf, 2022; Clark 2013].

Figure 3: Tropospheric heating rate produced by a CO 2 ‘doubling’ from 287 to 574 ppm at mid latitude
[data from Iacono et al. 2008].

Figure 4: The dissipation of the ‘radiative forcing’ 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.

At the surface, the downward LWIR flux from the lower troposphere interacts with the upward
LWIR flux from the surface to produce a time dependent exchange energy. IR photons are
exchanged with little heat transfer. When the surface and air temperatures are similar, the net
LWIR cooling flux from the surface is limited to the emission into the LWIR transmission window,
mainly in the 800 to 1300 cm-1 spectral region. The net LWIR flux increases with decreasing
humidity and decreases with increasing cloud cover. This is illustrated in Figure 5. This is the
real source of the so called ‘greenhouse effect’. In order to dissipate the absorbed solar heat, the
71

Roy Clark PhD

Comments on the NCA5 Draft Outline

February 2022

surface warms up until the excess heat is removed by moist convection. This leads to a basic
description of the surface temperature in terms of the interaction of four flux terms with the surface
thermal reservoir. (Rainfall and freeze/thaw effects are not included here). A change in surface
temperature is produced by a change in the heat content or enthalpy of the local thermal reservoir
divided by the local heat capacity. The four flux terms, the absorbed solar flux, the net LWIR
emission, the moist convection (evapotranspiration) and the subsurface transport are interactive
and should not be separated and analyzed independently of each other. The energy transfer
processes at the land-air and ocean-air interfaces are different and have to be considered separately
[Clark, 2013].

Figure 5: a) The surface exchange energy and b) MODTRAN calculation, using the same conditions as
Figure 2.

Over the oceans, the surface is almost transparent to the incident solar flux. Approximately 90%
of the solar flux is absorbed within the first 10 m ocean layer. In order to dissipate the absorbed
heat, the bulk ocean temperature increases until the excess heat is removed by wind driven
evaporation. The penetration depth of the LWIR flux into the ocean surface is 100 micron or less
[Hale and Querry, 1973]. Here the LWIR flux is fully coupled to the wind driven evaporative
cooling flux. The two should not be separated and analyzed independently of each other. Any
small increase in downward LWIR flux to the surface produced by an increase in atmospheric CO2
concentration cannot couple below the ocean surface and produce a measurable change in ocean
surface temperature. In addition, part of the absorbed solar heat may be transported over long
distances by the wind driven ocean gyre currents.
Using long term zonal averages, within the ±30° latitude bands, the sensitivity of the latent heat
flux to the wind speed is approximately 15 W m-2/m s-1 [Yu et al, 2008]. For each increase in wind
speed of 1 meter per second, the latent heat flux increased by 15 W m-2. This is shown in Figure
6. Near the equator, the average wind speed approximately is 5 ±2 m s-1. The entire 2 W m-2
increase in downward LWIR flux from CO2 for the last 200 years is dissipated by an increase in
wind speed of about 13 centimeters per second. For reference, a typical pet tortoise can run at
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about 10 cm s-1. An annual average increase in LWIR flux of 0.034 W m-2 from CO2 is dissipated
by an increase in wind speed of 2 millimeters per second. This is the presumed source of increases
in ‘extreme weather’ [Herring et al, 2020].

Figure 6: The sensitivity of the ocean latent heat flux to the wind speed calculated using long term zonal
average latent heat flux and wind speed data from Yu et al [2008]

Over land, the solar flux is absorbed by a thin surface layer. The heating is localized and almost
all of the stored heat is dissipated within the same diurnal cycle by a combination of net LWIR
emission and moist convection as the surface warms and cools during the day. In the evening, the
convection essentially stops as the surface and air temperatures equalize. The surface then cools
more slowly over night by net LWIR emission. The equalization or convection transition
temperature is reset each day by the local weather system passing through. Thermal engineering
analysis of the surface temperature shows that an increase in LWIR flux to the surface of 2 W m-2
produces an increase in surface or skin temperature of less than 0.1 C [Clark, 2013]. This is too
small to measure in the normal diurnal and seasonal variation of the temperature. In signal
processing terms, it is below the noise floor. In order to reach the 1.5 C temperature rise limit
prescribed in the Paris Climate Accord, the CO2 concentration would have to increase to a level
near10000 ppm.
Effects such as air compression in downslope winds or the downward air flow within a ‘blocking’
high pressure system can produce an increase in temperature of 10 C within a few days or less (see
the RC comment on Chapter 3 [Roy.Clark_CommentChapter3_NCA5.pdf]). There are also
diurnal and seasonal time delays or phase shifts between the peak solar flux. These are clear
evidence of non-equilibrium thermal storage. Figure 7 shows the seasonal phase shifts recorded
by seven selected US weather stations near 45° north. The data are from the 1981 to 2010 climate
summaries for each station [WRCC, 2020]. The phase shifts vary between 30 and 42 days.
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Figure 7: Thirty year daily average climate 1981-2010 summary weather station data, a) Tmin and b) Tmax and
c) seasonal phase shifts (days past solstice) for 7 selected US weather stations near 45° N, Kennewick, WA,
Portland, OR, Casper, WY, Flandreau and Sioux Falls, SD, and Orono and Eastport ME.

In many parts of the world, the prevailing weather systems form over the ocean. When they move
over land, the bulk air temperature is still related to the ocean surface temperature in the region of
formation. This is coupled to the weather station temperature through the change in the diurnal
convection transition temperature. This is the real mechanism for the observed climate change
attributed to CO2. There is no requirement for an exact flux balance between the solar heating and
the wind driven surface cooling of the oceans. Natural variations wind speed produce
characteristic quasi-periodic oscillations that have a major impact on climate, mainly through
changes in ocean evaporation. There are short term oscillations including the El Nino Southern
Oscillation (ENSO) and the Indian Ocean Dipole (IOD) with periods between 3 and 10 years.
There are also longer term oscillations such as the Pacific Decadal oscillation (PDO) and Atlantic
Multi-decadal Oscillation (AMO). These have periods with both a 10 to 25 and a 60 to 70 year
time scale. The ocean gyre circulation and time series of the major ocean oscillations are shown
in Figure 8.
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Figure 8: The ocean gyre circulation and the four main ocean oscillations.

Because of the averaging procedures used, the dominant term in the global climate records such
as HadCRUT4 is the AMO [AMO, 2020; Gray et al, 2011; 2004; HadCRUT4, 2020]. Additional
warming has been produced by urban heat island (UHI) effects, changes in the number and location
of the weather stations used in the global average and various ‘adjustments’. 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 [Callendar, 1938]. 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 [McFarlane, 2018, Peterson et al, 2008, Douglas, 1975, Bryson
and Dittberner, 1976]. In their 1981 paper Hansen et al chose to ignore the 1940 AMO peak in
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their analysis of the effects of CO2 on the weather station record [Hansen, 1981]. Similarly Jones
et al conveniently overlooked the 1940 AMO peak when they started to ramp up the modern global
warming scare in 1986 [Jones et al, 1986]. This is illustrated in Figure 9. The AMO and the
periods of record used are shown in Figure 9a. The temperature records used by Callendar,
Douglas, Jones et al and Hansen et al are shown in Figures 9b through 9e. The Keeling curve
showing the increase in atmospheric CO2 concentration is also shown in Figures 9d and 9e
[Keeling, 2021].

Figure 9: 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.

The HadCRUT4 global average temperature anomaly record and other similar data sets have been
used to create two pseudoscientific ‘climate sensitivities’. The first is an ‘equilibrium climate
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sensitivity’ (ECS) and the second is a ‘transient climate response’ (TCR). The ECS is the
equilibrium climate temperature response to a ‘CO2 doubling’ after the model oceans have adjusted
to a new equilibrium state and the TCR is the response to a gradual increase in the radiative forcing,
usually from a 1% per year increase in CO2 concentration before equilibrium is reached [Gregory,
2020; IPCC, Wgp. 1, Chapter 7; IPCC 2013 Wgp. 1, Chapter 9].
Otto et al [2013] define these as:
ECS = F2xT/(F – Q)

(Eqn. 1a)

TCR = F2xT/F

(Eqn. 1b)

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 [HadCRUT4, 2020] 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 from data given
by Otto et al [2013] are shown in Figures 10a and 10b. The 1910 AMO cycle minimum and the
1940 maximum are indicated. The increase in the downward LWIR flux from the lower
troposphere to the surface related to the ‘radiative forcing’ shown in Figure 10b cannot couple
below the ocean surface and cause any measurable change in ocean temperature.

Figure 10: 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 8 and estimates of Q from various sources, Otto et al assume that
their net radiative forcing estimates are responsible for the observed heating effects and that the
temperature response to the change in LWIR flux is linear. Plots of T vs (F-Q) and T vs F
are therefore presumed to be linear with a slope that changes with the value of ECS or TCR. The
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results generated by Otto et al are shown in Figure 11. 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 11: Estimates of ECS and TCR from Otto et al [2013]

The ECS for the CMIP5 model ‘ensemble’ is in the range from 2.1 to 4.7 C. In the US, this
modeling effort is coordinated by the climate group at Lawrence Livermore National Laboratories
(LLNL). They also maintain the ‘library’ of climate model results [Stauffer et al, 2017, Taylor et
al, 2012]. The CMIP5 model results were used by the UN Intergovernmental Panel on Climate
Change (IPCC) in their fifth Climate Assessment Report (AR5) [IPCC 2013, Chap. 9]. For the
AR6 IPCC report, the ECS range of the CMIP6 climate model ‘ensemble’ is given as 1.8 to 5.6 K
[Zelinka et al, 2020; Hausfather, 2019]. These climate sensitivities are shown in Figure 12. This
is the pseudoscientific basis of the 1.5 or 2 C temperature limit incorporated into the Paris Climate
Accord [Luning and Vahrenholt, 2017]. The radiative forcings published in the latest IPCC
climate assessment report [IPCC AR6 Wgp 1 Chap 7, 2021] are shown in Figure 13 and the
changes in temperature over time derived from these forcings are shown in Figure 14. The forcings
for the ‘greenhouse gases’ are derived from radiative transfer calculations using the HITRAN
database or similar data [Wijngaarden and Happer, 2020]. The various aerosol terms are simply
‘tuning knobs’ that can be adjusted to give a better fit to the measured temperature data.

78

Roy Clark PhD

Comments on the NCA5 Draft Outline

February 2022

Figure 12: Pseudoscientific equilibrium climate sensitivity (ECS) for a doubling of the CO2 concentration
from 280 to 560 ppm for selected CMIP5 and CMIP6 climate models.

Figure 13: ‘Effective’ radiative forcings from IPCC AR6 WGp 1 Chapter 7.

79

Roy Clark PhD

Comments on the NCA5 Draft Outline

February 2022

Figure 14: Temperature changes from 1750 attributed to the ‘forcings’ shown in Figure 13.

The simplifying assumptions used to simulate the climate energy transfer process used in the
equilibrium climate models mean that such models are fraudulent, by definition, before any
computer code is even written. Another issue that needs to be addressed that the models contain
very large numbers of coupled non-linear equations. The numerical solutions to these equations
are unstable and the errors increase with time. This was first described by Lorenz in 1963. It is
well known that weather forecasting models become unreliable at about 12 days ahead. There is
no reason to expect that the climate models have any predictive capabilities over climate time
scales. The CMIP ‘ensemble’ is just a collection of quasi-stable pseudo random number generators
that are all ‘tuned’ to create the same temperature record using the same pseudoscientific
assumptions about radiative forcings and climate sensitivities. The fact that all of these models
have a similar climate sensitivity to CO2 is clear evidence of the climate fraud. 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. These are produced by different energy transfer
processes. 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 temperatures derived
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from these oscillations. Figure 15 shows global ocean temperatures from 1979 to 2021 and 68
model ‘predictions’ from 13 different CMIP6 models [Spencer, 2021]. The models have clearly
failed.

Figure 15: Global sea surface temperatures (60° N to 60°S), 1979 to 2021, CMIP6 models compared to
ERSSTv5 observations (thick black line) [Spencer, 2021]

CO2 is also a good fertilizer. The increase in atmospheric CO2 concentration has produced a 10%
increase in the NASA vegetation index since 2000. This is illustrated in Figure 16 [WUWT, 2021].

Figure 16: NASA vegetation index showing 10% growth from 2000 to 2020.
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The Fifth Climate Assessment should be based on measured data, not on equilibrium climate
modeling fiction. There is no ‘climate sensitivity’ to CO2. Furthermore, CO2 is a good plant
fertilizer and any increase in CO2 concentration will be beneficial to agriculture.
It is time to dismantle the equilibrium climate modeling fraud.
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Please Note: This comment was sent as an e mail attachment to review@usgcrp.gov from Roy
Clark’s Ventura Photonics e mail address on 2/14/2022.
The title of the file is RoyClark_CommentChapter2_NCA5.pdf
The first part of the comment was also submitted through the online review and comment system.
Figures and references are given in the e mail version.
The first step for Chapter 2 is the quantitative determination of the effects of the observed increases
in the atmospheric concentration of so called ‘greenhouse gases’, particularly CO2 on the earth’s
climate. This then provides the foundation for any actions that need to be taken.
Over the past 200 years, the atmospheric concentration of CO2 has increased by approximately
130 parts per million (ppm), from 280 to 410 ppm. The CO2 concentration continues to increase
and is now approaching 420 ppm [Keeling, 2021]. This has produced a decrease near 2 W m -2 in
the longwave IR (LWIR) flux emitted to space within the CO2 emission bands. There has also
been a similar increase in the downward LWIR flux from the lower troposphere to the surface
[Harde, 2017]. At present, the annual average increase in CO2 concentration is about 2.4 ppm.
This produces an annual increase in the downward LWIR flux to the surface of approximately
0.034 W m-2.
To start, the earth is not in thermal equilibrium. Unlike the moon, the earth’s surface does not heat
up under solar illumination so that emitted LWIR flux matches the absorbed solar flux. The
absorbed solar heat is stored and released over a wide range of time scales, especially by the
oceans. A change in flux produces a change in the rate of heating or cooling of the thermal
reservoirs that form the climate system. A change in temperature related to CO2 has to be
determined from the change in heat content or enthalpy of the thermal reservoir of interest over a
thermal cycle with and without the change in LWIR flux from CO2. The temperature change is
the change in enthalpy divided by the local heat capacity. A change in LWIR flux cannot be used
to determine a change in temperature using the Stefan Boltzmann Law. The change in LWIR flux
has to be added to all of the time dependent flux terms. These flux terms are interactive and cannot
be separated and analyzed independently of each other. The troposphere, land and oceans have
different thermal properties and have to be analyzed separately. When this type of analysis is
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performed, it is straightforward to show that any temperature increase produced by the observed
increase in LWIR flux from CO2 is too small to measure.
Starting in the nineteenth century, the climate equilibrium assumption was used to oversimplify
the climate energy transfer processes that determine the surface temperature [Arrhenius, 1896]. A
mathematical construct of 24 hour averages was substituted for the time dependent flux terms.
The idea that an increase in atmospheric CO2 concentration would produce ‘global warming’ in
an equilibrium average climate became accepted scientific dogma. The equilibrium assumption
was incorporated into the first computer climate models by Manabe and Wetherald (M&W)
[1967]. They started with an exact flux balance between a 24 hour average absorbed solar flux
and the average LWIR flux returned to space. In addition, they assumed a blackbody surface with
zero heat capacity and a fixed relative humidity distribution. They also neglected molecular line
broadening. These assumptions must create global warming, by definition, as a mathematical
artifact of the model before any computer code is even written.
In 1981, Hansen et al added 3 more scientific errors to four contained in the basic M&W model
[Hansen et al, 1981]. First, the blackbody surface was modified to include a two layer ‘slab’ ocean.
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 was less than 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 step ‘doubling’ of the CO2
concentration followed by the transition to a new equilibrium state with a higher surface
temperature. Small changes in equilibrium LWIR flux were assumed, incorrectly, 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. Third, there was a
‘bait and switch’ change from surface temperature 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 temperature peak near 1940 produced by the warming phase of Atlantic Multidecadal Oscillation (AMO). They chose to ignore this and called it ‘noise’ (See Figure 12 below).
Since 1981, the only change to the basic equilibrium climate model has been the addition of
‘efficacies’ to the radiative forcings [Hansen et al, 2005]. The early modeling assumptions and
the resulting errors were incorporated into the later climate models, including those in the CMIP6
ensemble. There was no attempt to properly validate these models. Earlier model results were
simply accepted as correct.
In its modern form, the equilibrium assumption starts with an exact annual planetary flux balance
between the absorbed solar flux and the LWIR flux returned to space at the top of the atmosphere.
An increase in the atmospheric concentration of CO2 (and other ‘greenhouse gases’) produces a
decrease in the LWIR flux at TOA (within the specific ‘greenhouse gas’ absorption bands). This
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is assumed to be a perturbation to the earth’s energy balance. It is then assumed that the ‘global
surface temperature’ will warm and ‘adjust’ to a new equilibrium state in response to this
‘perturbation’ [Knutti and Hegerl, 2008]. The change in flux at TOA is called a ‘radiative forcing’.
It is also assumed that there is a linear relationship between the change in forcing and the change
in surface temperature. This is governed by a ‘climate sensitivity’. In addition, the radiative
forcing is amplified by a ‘water vapor feedback’. The change in ‘equilibrium’ surface temperature
produced by the initial ‘forcing’ creates an increase in water vapor pressure, which in turn increases
the LWIR flux and ‘amplifies’ the temperature increase. There is an extensive discussion of
radiative forcings and climate sensitivity in Chapter 7 of the Working Group 1 Report in AR6, the
latest IPCC climate assessment report [IPCC 2021]. All of this is pseudoscientific nonsense.
The 2 W m-2 decrease in LWIR flux at the top of the atmosphere (TOA) is produced by absorption
at lower levels in the atmosphere in the P and R branches of the main CO2 band in the 600 and 750
cm-1 spectral regions. There is also a small contribution from the overtone bands in the 950 and
1050 cm-1 spectral regions [Clark, 2013]. There is no equilibrium. A doubling of the CO2
concentration from 287 to 574 ppm at mid latitudes initially produces a maximum decrease in the
rate of cooling of the troposphere near 0.08 K per day at an altitude near 2 km [Iacono et al, 2008].
This slight heating is dissipated through a combination of wideband LWIR emission, mainly from
the water bands and changes in gravitational potential (net vertical convective motion). At the
standard lapse rate of -6.5 K km-1, +0.08 K corresponds to a decrease in altitude of about 12 meters.
This is equivalent to riding down 4 floors in an elevator. The overall effect is that the absorbed
heat is re-radiated to space through the water bands. It cannot couple to the surface and produce a
measureable change in temperature because of molecular line broadening effects. This means that
the concept of radiative forcing is invalid and should not be used for climate assessment [IPCC,
2021, Ramaswamy et al, 2019].
The IR radiation field in the atmosphere is produced by the absorption and emission of many
thousands of narrow lines. Each line is produced by a specific transition between two molecular
rotation-vibration states. Once the atmospheric profiles of temperature, pressure and species
concentration are specified, the radiation field may be calculated to high accuracy using radiative
transfer algorithms and the HITRAN or similar spectroscopic database [Wijngaarden and Happer,
2020]. These lines are pressure broadened and in the lower troposphere they overlap within the
main absorption/emission bands to form a quasi-continuum. Part of the upward LWIR flux is
transmitted through the gaps between the lines above. The downward flux is absorbed by the
broader lines below. Almost all of the downward LWIR flux from the troposphere to the surface
originates from within the first 2 km layer above the surface and approximately half of this flux
originates from within the first 100 m layer (see Figures 4 and 5 below). The troposphere divides
naturally into two independent thermal reservoirs. The lower tropospheric reservoir extends from
the surface to 2 km and the upper tropospheric reservoir extends from 2 km to the tropopause. The
downward LIWR flux from the stratosphere and the upper troposphere cannot couple to the surface
and influence the surface temperature [Clark, 2013].
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The outgoing longwave IR radiation (OLR) emitted to space at TOA consists of the LWIR
emission from many different levels in the atmosphere. The LWIR emission from each level is
modified by the absorption and emission of the layers above. Conservation of energy requires that
the long term planetary average LWIR emission to space should be near 240 W m -2. Satellite
radiometer measurements give a value of approximately 240±100 W m-2 [CERES, 2011]. The
OLR is simply a cooling flux. The spectral distribution is not that of a blackbody. The planetary
average OLR should not be inserted into the Stefan Boltzmann equation and used to calculate an
‘effective emission temperature’ near 255 K. This is just a mathematical construct for a
hypothetical blackbody planet. Nor should this 255 K ‘emission temperature’ be combined with
an ‘average surface temperature’ of 288 K to create a fictional ‘greenhouse effect temperature’ of
33 K.
At the surface, the downward LWIR flux from the lower troposphere interacts with the upward
LWIR flux from the surface to produce a time dependent exchange energy. IR photons are
exchanged with little heat transfer. When the surface and air temperatures are similar, the net
LWIR cooling flux from the surface is limited to the emission into the LWIR transmission window,
mainly in the 800 to 1300 cm-1 spectral region. The net LWIR flux increases with decreasing
humidity and decreases with increasing cloud cover. This is the real source of the so called
‘greenhouse effect’. In order to dissipate the absorbed solar heat, the surface warms up until the
excess heat is removed by moist convection. This leads to a basic description of the surface
temperature in terms of the interaction of four flux terms with the surface thermal reservoir.
(Rainfall and freeze/thaw effects are not included here). A change in surface temperature is
produced by a change in the heat content or enthalpy of the local thermal reservoir divided by the
local heat capacity. The four flux terms, the absorbed solar flux, the net LWIR emission, the moist
convection (evapotranspiration) and the subsurface transport are interactive and should not be
separated and analyzed independently of each other. The energy transfer processes at the land-air
and ocean-air interfaces are different and have to be considered separately [Clark, 2013].
Over the oceans, the penetration depth of the LWIR flux into the ocean surface is less than 100
micron [Hale and Querry, 1973]. Here it is fully coupled to the wind driven evaporation or latent
heat flux. Using long term zonal averages, within the ±30° latitude bands, the sensitivity of the
latent heat flux to the wind speed is approximately 15 W m-2/m s-1 [Yu et al, 2008]. The entire
increase of 2 W m-2 in downward LWIR flux from CO2 to the surface for the last 200 years is
dissipated by an increase in wind speed of about 13 centimeters per second (See Figure 8, below).
For reference, a typical pet tortoise can run at about 10 cm s-1. An annual average increase in
LWIR flux of 0.034 W m-2 from CO2 is dissipated by an increase in wind speed of 2 millimeters
per second. This means that there can be no ‘climate sensitivity’ to CO2 or other greenhouse gases.
The recent warming in the global temperature record is a combination of natural warming from
the Atlantic Multi-decadal Oscillation (AMO), urban heat island effects, warming bias from
changes in the number and location of the weather stations used to create the climate average and
downright fraudulent ‘adjustments’ to the raw data hidden under the guise of ‘homogenization’
[AMO, 2020; Andrews, 2017a; 2017b; 2017c, D’Aleo, 2010; Gray, 2004]. The equilibrium
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climate models have simply been ‘tuned’ to match the temperature record. The creation of a
climate sensitivity using for example the ‘Gregory method’ is invalid [Gregory et al, 2020; Otto et
al, 2013]. The process of ‘attribution’ used to relate the increases in CO2 concentration to ‘extreme
weather events’ is also invalid [Herring et al, 2020].
Over land, the solar flux is absorbed by a thin surface layer. The heating is localized and almost
all of the stored heat is dissipated within the same diurnal cycle by a combination of net LWIR
emission and moist convection as the surface warms and cools during the day. In the evening, the
convection essentially stops as the surface and air temperatures equalize. The surface then cools
more slowly over night by net LWIR emission. The equalization or convection transition
temperature is reset each day by the local weather system passing through. Effects such as air
compression in downslope winds or the downward air flow within a ‘blocking’ high pressure
system can produce an increase in temperature of 10 C within a few days or less. Thermal
engineering analysis of the surface temperature shows that an increase in LWIR flux to the surface
of 2 W m-2 produces an increase in surface or skin temperature of less than 0.1 C [Clark, 2013].
This is too small to measure in the normal diurnal and seasonal variation of the temperature. In
signal processing terms, it is below the noise floor. In order to reach the 1.5 C temperature rise
limit prescribed in the Paris Climate Accord, the CO2 concentration would have to increase to a
level near10000 ppm.
There are also significant time delays or phase shifts between the peak daily or seasonal solar flux
and the temperature response that are clear evidence of a non-equilibrium thermal response. For
example, at mid latitudes, peak temperatures occur 4 to 8 weeks after summer solstice. Such phase
shifts are not new science. They have been recorded in the weather station data for well over 100
years. Seasonal subsurface ground temperature phase shifts were described by Fourier in 1824
[Fourier, 1824].
The simplifying assumptions used to simulate the climate energy transfer process used in the
equilibrium climate models mean that such models are fraudulent, by definition, before any
computer code is even written. Another issue that needs to be addressed that the models contain
very large numbers of coupled non-linear equations. The numerical solutions to these equations
are unstable and the errors increase with time [Lorenz, 1963]. It is well known that weather
forecasting models become unreliable by about 12 days ahead. There is no reason to expect that
the climate models have any predictive capabilities over climate time scales. The CMIP
‘ensemble’ is just a collection of quasi-stable pseudo random number generators that are all ‘tuned’
to create the same temperature record using the same pseudoscientific assumptions about radiative
forcings and climate sensitivities. The fact that all of these models have a similar climate
sensitivity to CO2 is clear evidence of the climate fraud [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. These are produced by different energy transfer
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processes. 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 temperatures derived
from these oscillations.
The discussion of ‘Earth System Processes’ in NCA5 should be based on measured data and
quantitative climate energy transfer analysis. Results based directly or indirectly on the output of
equilibrium climate models such as the CMIP5/6 ‘ensembles’ should not be included. Radiative
forcing, feedbacks, climate sensitivities and the 2 or 1.5 C temperature limit in the Paris Climate
Accord are pseudoscientific nonsense.
This of course raises a fundamental issue of conflict of interest. Many of the authors of this climate
assessment rely directly or indirectly on the continued acceptance of fraudulent equilibrium
climate model results for employment.
Are they going to risk unemployment or even jail time by telling the truth?
What is the oversight mechanism for managing these issues in the NCA5 review process?
How is this massive fraud going to be dismantled?

The Seven Climate Model Errors: Detailed discussion
Overview
The climate models have failed. The model results do not agree with the measurements. There is
no need to look at a single line of computer code to find out why. The models must fail because
the assumptions used to simplify the climate energy transfer processes created climate warming as
a mathematical artifact by definition, before any code was written. In particular, there is no such
entity as an equilibrium average climate state that can be perturbed by an increase in the
atmospheric CO2 concentration. The equilibrium climate and related assumptions incorporated
into just two of the early climate models have created seven fundamental scientific errors.
Unfortunately, the increase in atmospheric CO2 concentration has coincided with a natural climate
warming related mainly to the positive or warming phase of the Atlantic Multi-decadal Oscillation
(AMO). An elaborate scheme of pseudoscientific ‘radiative forcings’ and ‘climate sensitivities’
has been created to hide the model errors. The climate models have no predictive capabilities and
have simply been ‘tuned’ to match the temperature record. Correlation has been used instead of
validation. Physical reality has been abandoned in favor of mathematical simplicity. The 2 C
temperature limit incorporated into the Paris Climate Accord has no basis in physical reality. There
is no ‘climate crisis’. Eisenhower’s warning about the corruption of science by government
funding has come true.
1.0 Introduction
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Simple comparison of climate model results with the measured climate record shows that the two
do not agree and that the climate models have failed [Christy, 2019; Poyet, 2020; Rawls, 2012;
Spencer, 2021; 2013]. This is illustrated in Figure 1.

Figure 1: Mid tropospheric temperatures, models (pink) compared to observations, five year averages 1979
to 2017 [Data from Christy, 2019]

However, in order to understand the reasons for the failure it is necessary to delve quite deeply
into the underlying modeling assumptions and compare them to the basic physics of the climate
energy transfer. When this is done, it is found that seven fundamental scientific errors are created
using the assumptions described in just two of the earlier modeling papers:
1) Manabe, S. and R. T. Wetherald, J. Atmos. Sci., 24 241-249 (1967), ‘Thermal equilibrium of
the atmosphere with a given distribution of relative humidity’
http://www.gfdl.noaa.gov/bibliography/related_files/sm6701.pdf
2) Hansen, J.; D. Johnson, A. Lacis, S. Lebedeff, P. Lee, D. Rind and G. Russell Science 213 957956 (1981), ‘Climate impact of increasing carbon dioxide’
https://pubs.giss.nasa.gov/docs/1981/1981_Hansen_ha04600x.pdf
The 1967 paper by Manabe and Wetherald (M&W) described the first generally accepted
radiative-convective equilibrium climate model and provided the foundation for later [fraudulent]
equilibrium climate model development. The concept of climate equilibrium follows from a
misunderstanding of the earth’s energy balance. The earth is an isolated planet that is heated by
the absorption of shortwave electromagnetic radiation from the sun and cools by the emission of
longwave IR (LWIR) radiation back to space. For several billion years, the surface temperature
92

Roy Clark PhD

Comments on the NCA5 Draft Outline

February 2022

has stayed within the relatively narrow bounds needed to sustain the evolution of life into its
present forms. However, this only requires an approximate long term planetary energy balance.
Different parts of the earth will always be heating and cooling at different rates. Satellite
measurements show that the intensity of the LWIR flux returned to space is approximately 240
±100 W m-2 [CERES 2011]. This in agreement with a simple planetary average energy balance
calculation of about 240 W m-2 [Taylor, 2006]. At the surface, the local solar flux changes on both
a daily and a seasonal time scale. The peak flux with the sun overhead is near 1000 W m -2. At
night and during polar winter it is zero. The absorbed solar heat is stored and released over a wide
range of time scales. There is no equilibrium. The short term local rate of heating rate does not
equal the rate of cooling.
As soon as the equilibrium assumption is made, physical reality is abandoned and the climate
models no longer describe planet earth. The M&W model was just a mathematical platform for
the development and evaluation of radiative transfer and related algorithms. This is illustrated in
Figure 2. The model consisted of a static column of air divided into 9 or 18 layers. This was
illuminated by a ‘24 hour average’ sun with a fixed intensity. The surface at the bottom of the
model was a blackbody surface with zero heat capacity. It just absorbed all of the downward flux
and re-radiated it as heat. The various air layers contained water, carbon dioxide and ozone
modeled using the spectroscopic constants that were available at the time. The relative humidity
of each layer was fixed so that the water vapor concentration changed with the layer temperature.
The model was run iteratively until the layer temperatures stabilized and the LWIR flux emitted
by the top layer matched the absorbed solar flux. In terms of model time (number of steps times
the step time) the model took over a year to reach equilibrium. The computational time was much
less. When the CO2 concentration was increased, the LWIR flux emitted by the top layer was
reduced and the surface and layer temperatures were increased until the LWIR flux emitted by the
top layer again matched the absorbed solar flux. This created global warming by definition as a
result of model input assumptions. Furthermore, since the relative humidity was fixed, there was
an additional amplification or ‘feedback’ caused by the increase in water vapor concentration as
the temperature increased. Again, this is a mathematical artifact of the model assumptions. The
original M&W model was recently re-evaluated using an updated code [Kluft, 2020]. All of the
original M&W assumptions were still accepted without question. The new code produced similar
mathematical artifacts to the original one.
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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 CO 2 concentrations.

The M&W model assumptions lead to four fundamental scientific errors:
1) There is no equilibrium climate on any time or spatial scale.
2) There is no such entity as a blackbody surface with zero heat capacity.
3) The concept of an ‘equilibrium atmosphere’ with a fixed relative humidity distribution is
incorrect.
4) The upward and downward LWIR fluxes through the atmosphere are not equivalent. Instead,
they are decoupled by molecular linewidth effects. This leads to the formation of two independent
tropospheric thermal reservoirs.
The first three errors follow directly from the assumptions listed on the second page of the M&W
paper. The fourth error requires a more detailed analysis of the atmospheric radiative transfer
[Clark, 2013].
M&W then spent eight years incorporating the mathematical artifacts from their 1967 model into
a global circulation model (GCM) [M&W, 1975]. 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.
Variants of the M&W model were used to create the global warming artifacts found in the 1979
Charney Report [Charney et al, 1979]. This gave a warming estimate of 3 ±1.5 C for a doubling
of the atmospheric CO2 concentration from about 300 to 600 ppm. Later climate modeling work
failed to address the errors in the underlying M&W assumptions. Instead ‘improvements’ were
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introduced that added three more fundamental scientific errors. These may be found in the 1981
paper by Hansen et al.
5) A ‘slab’ ocean model was used instead of the M&W blackbody surface. 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 was
only 100 micron.
6) A prescribed mathematical ritual of ‘radiative forcing’ was introduced. No thermal engineering
calculation of the change in surface temperature was performed to validate the models.
7) There was a ‘bait and switch’ change from surface temperature 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.
However, before these errors are considered in more detail it is necessary to understand how the
earth’s climate energy transfer really works [Clark, 2013].
1.1 Climate Energy Transfer
At the local surface, the solar flux changes on both a daily and a seasonal time scale. The peak
solar flux with the sun overhead is approximately 1000 W m-2. This corresponds to a blackbody
emission temperature near 94 C. At night and during polar winter, the solar flux is zero. The
downward LWIR flux from the lower troposphere establishes a partial exchange energy with the
upward LWIR flux from the surface. This limits the rate of cooling of the surface from net LWIR
emission. The surface warms up until the excess absorbed solar heat is dissipated by moist
convection. Heat is also stored below the surface and released over a range of time scales. In
order to dissipate the heat from the surface there must be a (time dependent) thermal gradient. This
of course follows from the Second Law of Thermodynamics [Gerlich and Tscheuschner, 2009].
For evaporation, a humidity gradient is required, which usually includes a thermal gradient [Yu et
al, 2008].
The land and ocean surfaces behave differently and must be considered separately. Over land, the
incident solar flux, the net LWIR flux, the evapotranspiration (convection or sensible heat flux and
the latent heat flux) interact with a thin surface layer. The net LWIR cooling flux is insufficient
to dissipate the absorbed solar flux. The surface heating produces a thermal gradient both with the
cooler air layer above and the subsurface layers below. The surface-air gradient drives the
convection or sensible heat flux. The subsurface thermal gradient conducts heat into the first 0.5
to 2 meter layer of the ground. Later in the day this thermal gradient reverses and the stored heat
is released back into the troposphere. The thermal gradients are reduced by evaporation if the land
surface is moist. Almost all of the absorbed solar heat is dissipated within the same diurnal cycle.
An important consideration in setting the land surface temperature is the night time convection
transition temperature at which the surface and surface air temperatures equalize. Convection then
essentially stops and the surface continues to cool more slowly by net LWIR emission. This
convection transition temperature is reset each day by the local weather conditions.
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The ocean surface is almost transparent to the solar flux. Approximately 90% of the solar flux is
absorbed within the first 10 m layer. The ocean surface-air temperature gradient is quite small,
usually less than 2 K. The excess absorbed solar heat is removed through a combination of net
LWIR flux emission and wind driven evaporation with a small contribution from the sensible heat
flux. The penetration depth of the LWIR flux into the ocean surface is 100 µm or less and the
evaporation removes water molecules from a thin surface layer. These two processes combine to
produce cooler water at the surface. This then sinks and is replaced by warmer water from below.
The subsurface ocean heat transfer is a Rayleigh-Benard convection process, not simple diffusion.
The upwelling warm water allows the wind driven ocean evaporation to continue at night. As the
cooler water sinks, it carries with it the surface momentum or linear motion produced by the wind
coupling at the surface. This establishes the subsurface ocean gyre currents. The magnitude and
variation in the wind driven evaporation or latent heat flux are so large that any small increases in
LWIR flux from an increase in atmospheric CO2 concentration cannot produce a measurable
change in ocean surface temperature.
The surface energy transfer processes are also part of the tropospheric heat engine. This removes
heat from the surface and transfers it to higher altitudes by convection. From here it is radiated
back to space. This heat engine has some unusual properties. It operates at low temperatures and
pressures. This means that the LWIR flux cannot be described simply in terms of blackbody
radiation. Instead, a high resolution spectral and spatial radiative transfer analysis is required.
Convection is a mass transport process that is coupled both to the earth’s gravitational field and
the earth’s axial rotation or angular momentum. As a warm air parcel ascends from the surface it
must expand and cool as it performs mechanical work to overcome the gravitational potential.
This establishes the tropospheric temperature profile or lapse rate. If the air is moist, water may
condense to form clouds and release its latent heat of evaporation. This reduces the magnitude of
the local lapse rate. The cooling produced by the convective ascent is usually much larger than
that produced by the net LWIR emission. The LWIR flux cannot be separated from the convection
and analyzed independently. The local LWIR flux is emitted at the local air temperature. The
coupling of the ascending air parcel to the rotation of the earth establishes the basic Hadley, Ferrel
and Polar convective cell structure which in turn drives the trade winds and the ocean gyre
circulation. The earth’s weather patterns are determined mainly by the thermodynamic and fluid
dynamic properties of the tropospheric heat engine, not the LWIR flux. The earth’s climate is
usually defined as the long term (30 year) average of these weather patterns.
The land and especially the oceans are the hot reservoirs (‘boilers’) of the tropospheric heat engine.
The troposphere divides naturally into two independent thermal reservoirs. Almost all of the
downward LWIR flux reaching the surface originates from within the first 2 km layer that forms
the lower tropospheric reservoir. The LWIR emission to space originates mainly from the upper
tropospheric reservoir that extends from 2 km to the tropopause. This acts as the cold reservoir of
the heat engine. The heat lost by LWIR emission to space is replaced by convection from below.
The heat is stored as gravitational potential energy. Above the tropopause, the stratosphere forms
a third independent thermal reservoir. The main heat source here is absorption of the UV solar
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flux by ozone and the cooling is dominated by LWIR emission from CO2. The downward LWIR
flux to the surface and the outgoing LWIR radiation to space are decoupled by the molecular line
broadening effects. The energy transfer processes associated with the tropospheric heat engine are
illustrated schematically in Figure 3. The ocean-air and land-air interfaces have different energy
transfer processes and have to be considered separately. The two are coupled through the diurnal
convection transition temperature. Many weather systems are formed over the oceans. As they
move over land, the bulk surface air temperature is still related to the ocean surface temperature in
the region of formation. This explains the influence of the ocean oscillations, particularly the
Atlantic Multi-decadal Oscillation (AMO) on the weather station record.
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Figure 3: The basic energy transfer processes for the tropospheric heat engine (schematic). The energy
transfer processes at the ocean-air and land-air interfaces are different and have to be considered separately.
The two are coupled through the diurnal convection transition temperature related to weather systems that
move over land from the oceans. There is no thermal equilibrium.

2.0 The Seven Climate Modeling Errors
2.1 The Equilibrium Assumption.
At a local TOA reference point, the solar radiation is changing on a daily and a seasonal time scale.
The intensity depends on the cosine of the illumination angle. It is zero at night and at high
latitudes during polar winter. The net incoming radiation used by M&W is the mathematical
construct of a 24 hour average solar flux. In making this assumption, they have thrown out the
time dependence of the solar flux and abandoned the Laws of Physics, starting with the Second
Law of Thermodynamics [Gerlich and Tscheuschner, 2009]. As soon as the climate equilibrium
assumption is made, physical reality is left behind and one enters the realm of computational
climate fiction.
M&W stated their assumptions quite clearly and honestly on the second page of their paper. Their
first assumption was:
At the top of the atmosphere, the net incoming radiation should be equal to the net outgoing radiation.

M&W were not the first to use the climate equilibrium assumption. It was used by Arrhenius in
his 1896 estimate of global warming from CO2 and he traced the concept back to Pouillet in 1836
[Arrhenius, 1896; Pouillet, 1836].
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Later climate models used a less stringent annual planetary climate average. However, this is still
a mathematical constraint that is not part of the energy transfer on planet earth. As discussed
below, in Section 2.6 the climate models have simply been ‘tuned’ to match the global average
temperature anomaly. The dominant climate warming term in this anomaly is the AMO. None of
the warming can come from the observed increase in the atmospheric CO2 concentration.
2.2 A Blackbody Surface with Zero Heat Capacity
This assumption adds another layer of computational climate fiction to the M&W model. The
earth’s surface is not a blackbody with zero heat capacity. In reality, the change in surface
temperature is determined by the time dependent change in heat content or enthalpy of the surface
reservoir. The surface layer heat capacity must be included in the time dependent calculation of
the surface temperature. The LWIR flux cannot be separated from the other flux terms and
analyzed independently. The net LWIR flux emitted by the surface defines a rate of cooling. The
LWIR flux can also be used to measure the local surface temperature at the time of the flux
measurement. However, a change in LWIR flux absorbed by the surface has to be added to the
heat content of the local thermal reservoir along with the changes produced by the rest of the
coupled flux terms. The change in temperature is the change heat content divided by the heat
capacity. There is also a phase shift or time delay between the peak solar flux and the temperature
response. The time delay in the subsurface temperature response was described by Fourier in his
memoires on the temperature of the earth in 1824 and 1827 [Fourier, 1824, 1827]. It is clear
evidence of non-equilibrium energy transfer that has been ignored for almost 200 years. For more
details, please see Figure 7 and the related discussion in the General Comment submitted by e mail
by Roy Clark PhD. The file name is RoyClark_GeneralComment_NCA5.pdf.
2.3 Fixed Relative Humidity Distribution
M&W also assumed that the atmosphere maintains the given distribution of relative humidity set
by the model. This was a mathematical construct used to set the lapse rate and change the water
vapor absorption and emission in the air layers used in the model. Near the surface, the initial
water vapor concentration is set by the local weather system. The relative humidity changes during
the day with solar heating and evaporation. Diurnal and seasonal temperature variations lead to
significant changes in the relative humidity near the surface. Approximately half of the downward
LWIR flux emitted by the troposphere to the surface originates in the first 100 m layer above the
surface. As the surface cools at night, an inversion layer may form and condensation (dew
formation) may also occur. The tropospheric lapse rate or temperature profile is set locally by
moist convection. This transfers the absorbed solar heat from the surface to the middle
troposphere. Here, the LWIR emission from the water bands forms the cold reservoir of the
tropospheric heat engine. The emission to space occurs at a temperature near 260 K. This emission
band changes in altitude as the surface temperature and lapse rate change. The heat is stored as
gravitational potential energy.
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At the surface, the LWIR flux must be included with the other flux terms and coupled to the
thermal reservoirs. There can be no water vapor feedback to amplify an increase in temperature
from the increase in CO2 flux that is already too small to measure.
2.4 Molecular Linewidth Effects
Although it was not explicitly stated by M&W, they also assumed that the upward and downward
LWIR fluxes were equivalent. The atmospheric LWIR flux consists of IR emission and absorption
involving many overlapping lines from specific molecular rotation-vibration transitions. At higher
altitudes, these lines become narrower as the temperature and pressure 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 4. The idea that changes in LWIR flux at higher
levels in the atmosphere can couple to the surface is incorrect. 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 [Clark, 2013]. The
cumulative downward flux vs. altitude is shown in Figure 5. These linewidth effects means that
the concept of radiative forcing is invalid [IPCC, 2021 AR6 Wgp 1 Chapter 7; Ramaswamy et al,
2019].

Figure 4: Transition from absorption-emission to free photon flux as the linewidth decreases with altitude.
Single H2O line near 231 cm-1.
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Figure 5: Cumulative fraction of the downward flux at the surface vs. altitude for surface temperatures of
272 and 300 K, each with 20 and 70% RH. Almost all of the downward flux reaching the surface originates
from within the first 2 km layer. This is the location of the lower tropospheric reservoir.

2.5 The Slab Ocean Model
The first Hansen et al error described an M&W type climate model in which the ‘surface with zero
heat capacity’ was replaced by a 2 layer ‘slab’ ocean model. The upper layer was a ‘mixed’ layer,
usually 100 m thick and the lower layer included everything below this. The ocean ‘slab’ added
heat capacity and a delayed thermal response, but little else. The surface energy transfer was
ignored. The penetration depth of the LWIR flux into the ocean is approximately 100 micron
[Hale and Querry, 1973]. Within this layer, the LWIR flux is fully mixed with the wind driven
evaporative flux. A small increase in LWIR flux from CO2 cannot couple below this layer and
produce any measurable change in ocean temperature.
In more quantitative terms, the increase in downward LWIR flux at the surface produced by a 120
ppm increase in atmospheric CO2 concentration is approximately 2 W m-2 [Keeling, 2020; Harde,
2017]. Within the ±30° latitude bands, the rate of evaporation per unit wind speed is at least 15 W
m-2 /m s-1. [Yu et al, 2008; Clark, 2013]. The 2 W m-2 increase in flux from CO2 is equivalent to
a change in wind speed of approximately 13 cm s-1. Ocean wind speeds may easily vary from 0
to 13 m s-1 (0 to 30 mph), with additional short term higher speed wind gusts. This means that the
increase in flux from CO2 is simply overwhelmed by the magnitude and variability of the wind
driven evaporation. The whole ‘equilibrium climate response’ argument is invalid. The downward
LWIR flux components of the ‘radiative forcing’ at the surface cannot produce any measurable
ocean heating effect. The increase in atmospheric CO2 concentration and the related changes in
LWIR flux are shown in Figure 6. The penetration depth of the LWIR flux is shown in Figure 7
and the ocean sensitivity of the latent heat flux to the wind speed is shown in Figure 8.
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Figure 6: a) The increase in atmospheric CO2 concentration from 1800 and b) calculated changes in
atmospheric LWIR flux produced by an increase in atmospheric CO 2 concentration from 35 to 760 ppm.

Figure 7: Penetration depth of LWIR radiation into the oceans, a) 3300 to 50 cm-1 and b) 1200 to 200 cm-1.
The locations of the main CO2 band and the overtones are indicated.

Figure 8: The sensitivity of the ocean latent heat flux to the wind speed.
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Based on the data shown on Figures 6, 7 and 8, the average annual increase in CO2 concentration
is near 2.4 ppm. This produces an annual increase in the downward LWIR flux to the surface of
0.034 W m-2. This is dissipated by an increase in wind speed of about 2 mm s-1. The process of
‘attribution’ used to link increases in atmospheric CO2 concentration to increases in ‘extreme
weather events’ is invalid [Herring, 2020 (and prior years)]. For reference, the 2016 El Nino
oscillation ‘spike’ required a change in wind speed of 2 m s-1. Category 1 hurricane winds start at
75 mph or 33.5 m s-1.
2.6 Radiative Forcing
The second Hansen et al error was the introduction of radiative forcing. This is based on an
irrational belief in the a-priori assumption that an increase in atmospheric CO2 concentration must
cause any increase in ‘surface temperature’. No engineering calculation of the change in surface
temperature is performed. Instead, it assumed that there is an equilibrium average climate state in
which there is an exact balance between the average absorbed solar flux and the average outgoing
LWIR radiation (OLR) returned to space at TOA. As the CO2 concentration is increased, the
climate equilibrium state is perturbed. There is a small decrease in the LIWR flux emitted at the
top of the atmosphere. There is also a small increase in the downward LWIR flux that reaches the
surface. This perturbed climate state is then supposed to ‘adjust’ and return to equilibrium with
an increase in ‘equilibrium surface temperature’ that increases the LWIR flux at TOA and restores
the flux balance. It is assumed that the change in surface temperature T after the climate system
‘equilibrates’ can be described using a ‘climate sensitivity constant’, , and the change in LWIR
flux emitted to space. This is called a ‘radiative forcing’, RF [Ramaswamy et al, 2019; Harde,
2017, IPCC Chap 7, 2021, IPCC Chap. 8 2013; Knutti and Hegerl, 2008; Hansen et al, 1981, 2005].
T = RF

(Eqn. 1)

The illustration of ‘CO2 doubling’ in an equilibrium average climate and the calculated increases
in ‘equilibrium surface temperature’ produced by various ‘radiative perturbations’, now called
‘radiative forcings’ from Hansen et al [1981] are shown in Figure 9. Somehow, small changes in
the LWIR flux cause changes in the ‘equilibrium surface temperature’ even though the solar flux
may change from 0 to 1000 W m-2 during a single diurnal cycle. The flux changes produced by a
‘CO2 doubling’ described by Hansen et al in Figure 9a have now become an elaborate climate
modeling ritual that is performed to determine the climate ‘equilibration’. This is shown in Figure
10 [Hansen et al, 2005; IPCC, 2013]. The small ‘radiative forcing’ decrease in the OLR is
produced by a small increase in the LWIR flux absorbed by the atmosphere. For each ‘greenhouse
gas’, the forcing is associated with a wavelength specific absorption.
For example, for CO2, this absorption occurs mainly in the P and R branches of the CO2 band near
670 cm-1. In order to determine the effect that this absorption has on the temperature of the
atmosphere, it is necessary to convert the absorbed flux at each level to a rate of heating. For a
‘CO2 doubling’, the maximum tropospheric heating rate is approximately 0.08 K per day [Iacono
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et al, 2008]. In the troposphere, the LWIR flux is part of the heat transfer processes related to the
tropospheric heat engine. The LWIR flux is fully coupled to the mass transport. A heating rate of
0.08 K per day is equivalent to a change in altitude of 12 meters at a lapse rate of -6.5 K km-1.
This can be compared to riding an elevator down four floors. The wavelength specific changes in
radiative forcing at TOA from a small increase in tropospheric absorption are dissipated as
broadband spectral emission and changes in the gravitational potential (net vertical convective
motion). Line broadening effects mean that they cannot couple to the surface. For cloud free
conditions, the change in OLR flux with surface temperature is approximately linear [Koll and
Cronin, 2018]. However, the converse does not apply. There is no surface heating from a
‘radiative forcing’. The dissipation of a ‘radiative forcing’ from CO2 and the change in the rate of
tropospheric cooling from a ‘CO2 doubling’ are shown in Figure 11.

Figure 9: Mathematical artifacts generated by Hansen et al [1981]. a) Changes in ‘equilibrium flux’ and b)
changes in ‘equilibrium surface temperature’. None of this has any relationship to planet earth.
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Figure 10: The radiative forcing ritual used to determine the change in surface temperature from a
‘radiative forcing’ at TOA or the tropopause [IPCC, 2013, Chapter 8].

Figure 11: a) the dissipation of the ‘radiative forcing’ 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 in gravitational potential energy. b)
tropospheric heating produced by a CO2 ‘doubling’ from 287 to 574 ppm at mid latitude [data from Iacono et
al. 2008].

Two pseudoscientific ‘climate sensitivities’ are used to describe the equilibration process. The
first is an ‘equilibrium climate sensitivity’ (ECS) and the second is a ‘transient climate response’
(TCR). The ECS is the climate response to a radiative forcing after the oceans have adjusted to a
new equilibrium state and the TCR is the response to a gradual increase in the radiative forcing,
usually from a 1% per year increase in CO2 concentration before equilibrium is reached [IPCC,
2021, Chapter 7; Gregory et al, 2020; IPCC 2013 Chapter 9].
Otto et al [2013] define these as:
ECS = F2xT/(F –Q)

(Eqn. 2a)

TCR = F2xT/F

(Eqn. 2b)
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Here, F2x is the radiative forcing produced by a doubling of the atmospheric CO2 concentration,
set 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 [HadCRUT4, 2019] and the radiative forcings are
taken from CIMP5 /RCP4.5 climate model ensemble. The change in heat content is dominated by
ocean heat uptake, which has nothing to do with changes in the atmospheric concentration of
‘greenhouse gases’. More recent estimates of ECS and TCR are provided by Lewis and Curry
[2018].
The main climate modeling program that has generated the results used by the IPCC is known as
CMIP (Coupled Model Intercomparison Project). CMIP5 results were used for the Fifth IPCC
Climate Assessment Report [IPCC 2013] and CMIP6 results were used for the Sixth Assessment.
The library of CMIP results in the US is maintained by Lawrence Livermore National Labs
[Hausfather, 2019]. The climate sensitivities used in the CMIP5 models were discussed by
Andrews et al, and by Gregory et al [Andrews et al, 2012; Gregory et al, 2020]. The CMIP6
sensitivities have been discussed by Zelinka et al [Zelinka et al, 2020]. The ‘equilibrium climate
sensitivity’ or surface temperature rise produced by a ‘CO2 doubling’ for the CMIP 5 models varies
from 2.1 to 4.7 K and for the CMIP6 models it varies from 1.8 to 5.6 K. This is all based on the
assumption of CO2 induced warming in a fictional equilibrium average climate. The climate
models have simply been ‘tuned’ to obtain the desired result. As shown above in Figures 7 and 8,
the penetration depth of the LWIR flux into the oceans is less than 100 micron and the sensitivity
of the latent heat flux to the wind speed in the 30 latitude bands is at least 15 W m-2/m s-1.
In addition, the HadCRUT4 global temperature anomaly is dominated by the Atlantic Multidecadal Oscillation (AMO). This has a period of approximately 60 years and an amplitude near
0.4 C. The oscillation is superimposed on a linear temperature rise that has produced an increase
of approximately 0.5 C since 1850. This has been attributed to solar heating related to the recovery
from the Maunder minimum [Akasofu, 2010].
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 [Callendar, 1938]. 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 [McFarlane, 2018, Peterson et al, 2008, Douglas,
1975, Bryson and Dittberner, 1976]. 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 [Hansen, 1981].
Similarly Jones et al conveniently overlooked the 1940 AMO peak when they started to ramp up
the modern global warming scare in 1986 [Jones et al, 1986]. This is illustrated in Figure 12. The
AMO and the periods of record used are shown in Figure 12a. The temperature records used by
Callendar, Douglas, Jones et al and Hansen et al are shown in Figures 12b through 12e. The
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Keeling curve showing the increase in atmospheric CO2 concentration is also shown in Figures
12d and 12e.

Figure 12: 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.

The decadal temperature changes from the HadCRUT4 temperature record used by Otto et al
[2013] are shown in Figure 13a. The radiative forcings are shown in Figure 13b. To show the
effects of the AMO on the temperature record used by Otto et al, the AMO has been overlaid on
Figure 13a and plotted in Figure 13c. Changes in the AMO back to the sixteenth century have
been determined by Gray et al [2004; 2011] using tree ring proxies. This is shown in Figure 13d.
The AMO was changing long before the atmospheric CO2 concentration started to increase. The
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entire global warming argument is based on nothing more than the influence of the AMO on the
global temperature record, along with a lot of weather station temperature ‘adjustments’.

Figure 13: a) Decadal mean temperature estimates derived from the HadCRUT4 global mean temperature
series and b) decadal mean forcings with standard errors from the CMIP5 /RCP4.5 ensemble. c) AMO and
trends scaled and overlaid on the HadCrut4 plot used by Otto et al in their creation of ‘climate sensitivity’, d)
AMO from 1567 based on tree ring analysis.

The components of the radiative forcings from Figure 13b are shown in Figure 14 [IPCC, 2013,
Chap. 8]. The greenhouse gas forcings are based on changes in the OLR at TOA. As shown above
in Figures 4 and 5, line broadening effects mean that the change in LWIR forcing flux at TOA is
not coupled to the surface. Any small tropospheric heating effects are dissipated by a combination
of radiative cooling and mass transport within the tropospheric heat engine. The spectrally
resolved forcings are converted to a small increase in flux spread over the full atmospheric
emission band. At the ocean surface, the increase in downward LWIR flux to the surface related
to the ‘forcing’ is fully coupled to the wind driven evaporation and any temperature increase is too
small to measure.
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Figure 14: Components of the radiative forcings used by Otto et al [IPCC 2013 Ch. 8, Fig. 18]

2.7 The Switch from Surface to Weather Station Temperature
The third Hansen error was a ‘bait and switch’ tactic. They substituted the weather station
temperature for the surface temperature. The weather station temperature is the meteorological
surface air temperature measured in a ventilated enclosure 1.5 to 2 m above the ground [Oke,
2006]. Even M&W is quite clear that the flux terms interact with the surface. This is a fundamental
change in the model output variable. There was no discussion of the implications of this change.
Nor were any changes made to the modeling algorithms to include the additional heat transfer
processes involved. The change was concealed in the ‘climate sensitivity constant’. The weather
station record that was presented by Hansen et al also included the well-defined AMO peak near
1940. They chose to ignore this and called it ‘noise’. This is shown in above Figure 12e.
The maximum and minimum MSAT are produced by different energy transfer processes [Clark,
2013]. The minimum MSAT is generally a measure of the surface air temperature of the air mass
of the local weather system. It is usually similar to the minimum surface temperature. The
maximum MSAT is a measure of the warm air from the solar heated surface that is mixed with the
cooler air above at the level of the MSAT thermometer. The maximum surface temperature may
be 10 to 20 C warmer than the maximum MSAT. An analysis of the surface energy transfer
requires consideration of the minimum MSAT and the delta T or heating produced by the solar
heating of the surface. The phase shift should also be addressed. Any averaging requires careful
consideration of Nyquist sampling theory applied to two pseudorandom temperature signals, the
minimum MSAT and the MSAT Delta T (Tmax – Tmin). The average MSAT (Min+Max)/2 has
little useful meaning. The climate models have been fraudulently manipulated using ‘radiative
forcing’ and ‘climate sensitivity’ so that they appear to match the temperature anomaly of the area
averaged weather station temperature record. The weather station record has also been
109

Roy Clark PhD

Comments on the NCA5 Draft Outline

February 2022

fraudulently ‘adjusted’ using homogenization techniques to create additional warming that was
not in the original station data [Andrews, 2017a; 2017b; 2017c].
3.0 Conclusions
The equilibrium climate models have failed. They consistently predict higher climate temperatures
than those observed. The root cause of the failure can be traced back to the simplifying
assumptions used to develop the early climate models. In particular, the assumptions made by
M&W in 1967 created four fundamental scientific errors and Hansen et al by 1981 had added
another three. These errors mean that the models must fail even before any computer code is
written. The early model developers chose mathematical simplicity over physical reality. This
created global warming as a mathematical artifact of the modeling assumptions.
Unfortunately, Eisenhower’s warnings on the corruption of science by government funding have
come true. Predictions of global warming have become a very lucrative source of research
funding. The scientific method in climate science has collapsed. The peer review process has
been abandoned in favor of blatant cronyism. Various political and environmental groups are
using global warming to further their own agendas. The equilibrium climate hypothesis has
degenerated past scientific dogma into an unpleasant quasi-religious cult, ‘The Imperial Cult of
the Global Warming Apocalypse’ that supports a multi-trillion dollar fraud. The 2 C or 1.5 C
temperature limit in the Paris Climate Accord is based on nothing more than the pseudoscience of
radiative forcing in a fictional equilibrium average climate. Irrational belief in fraudulent climate
models has replaced physical reality. In order to restore the scientific method to climate science,
a massive fraud that extends to the highest levels of government must be dismantled.
The NCA5 climate assessment should be based on valid, measured climate data. No equilibrium
climate model results should be used. Furthermore, all of the secondary analysis based on the
impacts of the fraudulent results from these equilibrium climate models should be discounted.
These are part of the pyramid of climate fraud.
The NCA5 review process requires oversight procedures that allow the conflicts of interest related
to the climate modeling fraud to be resolved.
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167407 Comment on NCA5 Chapter 3: Climate Trends with Figures
Roy Clark PhD
President
Ventura Photonics
Thousand Oaks
CA 91360
Please Note: This comment was sent as an e mail attachment to review@usgcrp.gov from Roy
Clark’s Ventura Photonics e mail address on 2/14/2022.
The title of the file is RoyClark_CommentChap.3_NCA5.pdf
The first part of the comment was also submitted through the online review and comment system.
Figures and references are given in the e mail attachment.
The first step for Chapter 3 is the quantitative determination of the effects of the observed increases
in the atmospheric concentration of so called ‘greenhouse gases’, particularly CO2 on the earth’s
climate. This then provides the foundation for any actions that need to be taken.
Over the past 200 years, the atmospheric concentration of CO2 has increased by approximately
130 parts per million (ppm), from 280 to 410 ppm. The concentration is still increasing and is now
approaching 420 ppm [Keeling, 2021]. This has produced a decrease near 2 W m-2 in the longwave
IR (LWIR) flux emitted to space within the CO2 emission bands. There has also been a similar
increase in the downward LWIR flux from the lower troposphere to the surface [Harde, 2017]. At
present, the annual average increase in CO2 concentration is about 2.4 ppm. This produces an
annual increase in the downward LWIR flux to the surface of approximately 0.034 W m-2.
The short answer of course is that the observed increase in the atmospheric CO2 concentration over
the last 200 years has had no effect on the earth’s climate. The climate models used to create the
illusion of a connection between CO2 and ‘anthropogenic climate change’ are completely
fraudulent, based on the underlying assumptions used to build the models. The fundamental error,
introduced in the nineteenth century is the equilibrium assumption [Arrhenius, 1896]. In its
modern form, the equilibrium assumption starts with a contrived annual planetary flux balance
between the absorbed solar flux and the LWIR flux returned to space at the top of the atmosphere.
An increase in the atmospheric concentration of CO2 and other ‘greenhouse gases’ produces a
decrease in the LWIR flux at the top of the atmosphere (TOA) within the specific ‘greenhouse gas’
emission bands. This is assumed to perturb the earth’s energy balance. It then assumed that the
‘global surface temperature’ will warm and ‘adjust’ to a new equilibrium state in response to this
‘perturbation’ [Knutti and Hegerl, 2008]. In reality, the slight heating produced in the troposphere
is just re-radiated to space, mainly by the water bands. There is no surface heating. The change
in flux at TOA is called a ‘radiative forcing’. It is also assumed that there is a linear relationship
116

Roy Clark PhD

Comments on the NCA5 Draft Outline

February 2022

between the change in forcing and the change in surface temperature. This is governed by a
‘climate sensitivity’. In addition, the radiative forcing is amplified by a ‘water vapor feedback’.
The change in ‘equilibrium’ surface temperature produced by the initial ‘forcing’ creates an
increase in water vapor pressure, which in turn increases the LWIR flux and ‘amplifies’ the
temperature increase. There is an extensive discussion of radiative forcings and climate sensitivity
in Chapter 7 of the Working Group 1 Report in AR6, the latest IPCC climate assessment report
[IPCC 2021]. All of this is pseudoscientific nonsense.
Unfortunately, the equilibrium assumption became scientific dogma that was incorporated into the
early computer climate models. The first accepted climate model was published by Manabe and
Wetherald (M&W) in 1967. This was nothing more than a mathematical platform for the
development and evaluation of radiative transfer and related algorithms. It created global
warming, by definition as a mathematical artifact of the simplifying assumptions used to develop
the model. These are clearly stated on the second page of the M&W paper. They introduced four
fundamental scientific errors into their model. An additional three scientific errors were added by
Hansen et al in 1981. The early results from these two climate modeling groups were officially
‘sanctified’ by the Charney report in 1979. The reviewers concluded that a warming of 3±1.5 C
from a ‘doubling’ of the atmospheric CO2 concentration was likely. The mathematical artifacts
created by these climate ‘models’ appeared reasonable based on the acceptance of the invalid
equilibrium assumption, so no further investigation was needed. The only other change to the
basic climate model assumptions has been the addition of radiative forcing ‘efficacies’ [Hansen et
al, 2005].
Today, the number of climate modeling groups contributing to the Coupled Model Intercomparison Project (CMIP) has increased to about 49 [Hausfather, 2019]. This is the main source
of climate modeling data for the IPCC Sixth climate Assessment Report [IPCC, 2021]. All of the
later groups copied the original M&W assumptions without any attempt at independent model
validation. No quantitative, time dependent thermal engineering analysis of the change in surface
temperature was conducted. The fraudulent results of the CMIP models, now at the CMIP6
iteration have been used to justify the 1.5 or 2 C temperature limit incorporated into the Paris
Climate Accord. All of this is pseudoscientific nonsense that should not be part of any climate
assessment. Eisenhower’s warming about the corruption of science by government funding has
come true.
By making this ‘equilibrium assumption’ the climate modelers have abandoned physical reality
and entered the fantasy land of computerized climate fiction. Our so called ‘climate scientists’ are
no longer scientists. They have become Prophets of the Imperial Cult of the Global Warming
Apocalypse. Irrational belief in computer models has replaced the Laws of Physics. They have
claimed the Divine Right to save the world from a nonexistent problem. They are trapped in a
web of lies of their own making. They have isolated themselves inside a cocoon of lies and have
obstinately refused to let physical reality intervene. The peer review process in climate ‘science’
has collapsed and been replaced by blatant cronyism. The evidence for a non-equilibrium climate
has been ignored.
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This of course raises a fundamental issue of conflict of interest. Many of the authors of NCA5
rely directly or indirectly on the continued acceptance of fraudulent equilibrium climate model
results for employment. Are they going to risk unemployment or even jail time by telling the
truth? Where is the oversight mechanism in the NCA5 review process that can identify and resolve
these conflicts?
The earth is not in thermal equilibrium. The absorbed solar heat is stored and released over a wide
range of time scales, especially by the oceans. The peak solar flux at low zenith angles (sun almost
overhead) is near 1000 W m-2. At night and during polar winter it is zero. There are significant
time delays or phase shifts between the peak daily or seasonal solar flux and the temperature
response that are clear evidence of a non-equilibrium thermal response. For example, at mid
latitudes, peak surface air temperatures occur 4 to 8 weeks after summer solstice. Such phase
shifts are not new science. They have been recorded in the weather station data for well over 100
years. Subsurface ground temperature phase shifts were described by Fourier in 1824 [Fourier,
1824]. This evidence for a non-equilibrium climate was established over 10 years before the
equilibrium assumption was first introduced by Pouillet in 1836.
There has been a fundamental misunderstanding over equilibrium, energy balance and rates of
heating and cooling in climate science for almost 200 years. Thermal equilibrium specifically
means that the rate of heating equals the rate of cooling. This is the case for the lunar surface
under solar illumination. The LWIR flux emitted by the lunar surface nearly matches the absorbed
solar flux. There is almost no time delay between the change in solar flux and the change in lunar
surface temperature.
On earth, the absorbed solar heat is stored and released over a wide range of time scales, especially
by the oceans. A change in flux produces a change in the rate of heating or cooling of the thermal
reservoirs that form the climate system. A change in temperature from CO2 has to be determined
from the change in heat content or enthalpy of the thermal reservoir of interest over a thermal cycle
with and without the change in LWIR flux from CO2. The temperature change is the change in
enthalpy divided by the local heat capacity. A change in LWIR flux cannot be used to determine
a change in temperature using the Stefan Boltzmann Law. The change in LWIR flux has to be
added to all of the time dependent flux terms. These flux terms are interactive and cannot be
separated and analyzed independently of each other. The troposphere, land and oceans have
different thermal properties and have to be analyzed separately. When this type of thermal
engineering analysis is performed, it is straightforward to show that any temperature increase
produced by the observed increase in LWIR flux from CO2 is too small to measure.
The 2 W m-2 decrease in LWIR flux at the top of the atmosphere (TOA) is produced by absorption
at lower levels in the atmosphere in the P and R branches of the main CO2 band in the 600 and 750
cm-1 spectral regions [Clark, 2013, Wijngaarden and Happer, 2020]. There is also a small
contribution from the overtone bands in the 950 and 1050 cm-1 spectral regions. There is no
equilibrium. A doubling of the CO2 concentration from 287 to 574 ppm at mid latitudes initially
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produces a maximum decrease in the rate of cooling of the local air parcel near 0.08 K per day
[Iacono et al, 2008]. This slight heating is dissipated through a combination of wideband LWIR
emission, mainly from the water bands and changes in gravitational potential (net vertical
convective motion). At the standard lapse rate of -6.5 K km-1, +0.08 K corresponds to a decrease
in altitude of about 12 meters. This is equivalent to riding down 4 floors in an elevator. The
overall effect is that the absorbed heat is re-radiated to space through the water bands. It cannot
couple to the surface and produce a measureable change in temperature because of molecular line
broadening effects. This means that the concept of radiative forcing is invalid and should not be
used for climate assessment [IPCC, 2021, Ramaswamy et al, 2019]. This is considered in more
detail in the General Comment by Roy Clark PhD submitted as an e mail attachment to
review@usgcrp.gov on 2/14/2022. Please see the discussion related to Figures 3 and 4. The file
name is R.Clark_GeneralComment_NCA5.pdf.
The IR radiation field in the atmosphere is produced by the absorption and emission of many
thousands of narrow lines. Each line is produced by a specific transition between two molecular
rotation-vibration states. Once the atmospheric conditions such as the temperature profile and
species concentrations are specified, the radiation field may be calculated to high accuracy using
radiative transfer algorithms and the HITRAN or similar spectroscopic database [Wijngaarden and
Happer, 2020]. These lines are pressure broadened and in the lower troposphere they overlap
within the main absorption emission bands to form a quasi-continuum. Part of the upward LWIR
flux is transmitted through the gaps between the lines above. The downward flux is absorbed by
the broader lines below. Almost all of the downward LWIR flux from the troposphere to the
surface originates from within the first 2 km layer above the surface and approximately half of this
flux originates from within the first 100 m layer. The troposphere divides naturally into two
independent thermal reservoirs. The lower tropospheric reservoir extends from the surface to 2
km and the upper tropospheric reservoir extends from 2 km to the tropopause. The downward
LIWR flux from the stratosphere and the upper troposphere cannot couple to the surface and
influence the surface temperature [Clark, 2013].
The outgoing longwave IR radiation (OLR) emitted to space at TOA consists of the LWIR
emission from many different levels in the atmosphere. The LWIR emission from each level is
modified by the absorption and emission of the layers above. Conservation of energy requires that
the long term planetary average LWIR emission to space should be near 240 W m-2 [Taylor, 2006].
Satellite radiometer measurements give a value of approximately 240±100 W m-2 [CERES, 2012].
The OLR is simply a cooling flux. The spectral distribution is not that of a blackbody. The
planetary average OLR should not be inserted into the Stefan Boltzmann equation and used to
calculate an ‘effective emission temperature’ near 255 K. This is just a mathematical construct for
a hypothetical blackbody planet. Nor should this 255 K ‘effective emission temperature’ be
combined with an ‘average surface temperature’ of 288 K to create a fictional ‘greenhouse effect
temperature’ of 33 K.
At the surface, the downward LWIR flux from the lower troposphere interacts with the upward
LWIR flux from the surface to produce a time dependent exchange energy. Photons are exchanged
119

Roy Clark PhD

Comments on the NCA5 Draft Outline

February 2022

with little heat transfer. When the surface and air temperatures are similar, the net LWIR cooling
flux from the surface is limited to the emission into the LWIR transmission window, mainly in the
800 to 1300 cm-1 spectral region. The net LWIR flux increases with decreasing humidity and
decreases with increasing cloud cover. This is the real source of the so called ‘greenhouse effect’.
In order to dissipate the absorbed solar heat, the surface warms up until the excess heat is removed
by moist convection. This leads to a basic description of the surface temperature in terms of the
time dependent interaction of four flux terms with the surface thermal reservoir. (Rainfall and
freeze/thaw effects are not included here). A change in surface temperature is produced by a
change in the heat content or enthalpy of the local thermal reservoir divided by the local heat
capacity. The four flux terms, the absorbed solar flux, the net LWIR emission, the moist
convection (evapotranspiration) and the subsurface transport are interactive and should not be
separated and analyzed independently of each other. The energy transfer processes at the land-air
and ocean-air interfaces are different and have to be considered separately [Clark, 2013].
Over the oceans, the penetration depth of the LWIR flux into the ocean surface is less than 100
micron [Hale and Querry, 1973]. Here it is fully coupled to the wind driven evaporation or latent
heat flux. Using long term zonal averages, within the ±30° latitude bands, the sensitivity of the
latent heat flux to the wind speed is approximately 15 W m-2/m s-1 [Yu et al, 2008]. The entire
increase of 2 W m-2 in downward LWIR flux from CO2 to the surface for the last 200 years is
dissipated by an increase in wind speed of about 13 centimeters per second. For reference, a typical
pet tortoise can run at about 10 cm s-1. An annual average increase in LWIR flux of 0.034 W m-2
from CO2 is dissipated by an increase in wind speed of 2 millimeters per second. This means that
there can be no ‘climate sensitivity’ to CO2 or other greenhouse gases [Gregory et al, 2020, Zelinka
et al, 2020]. Nor can the observed or projected increase in atmospheric CO2 concentration have
any effect on so called ‘extreme weather events’ [Herring et al, 2020].
Over land, the solar flux is absorbed by a thin surface layer. The heating is localized and almost
all of the stored heat is dissipated within the same diurnal cycle by a combination of net LWIR
emission and moist convection as the surface warms and cools during the day. In the evening, the
convection essentially stops as the surface and air temperatures equalize. The surface then cools
more slowly over night by net LWIR emission. The equalization or convection transition
temperature is reset each day by the local weather system passing through. Effects such as air
compression in downslope winds or the downward air flow within a ‘blocking’ high pressure
system can produce an increase in temperature of 10 C within a few days or less. Thermal
engineering analysis of the surface temperature based on data from an weather station in S.
California shows that an increase in LWIR flux to the surface of 2 W m-2 produces an increase in
surface or skin temperature of less than 0.1 C [Clark, 2013]. This is too small to measure in the
normal diurnal and seasonal variation of the temperature. In signal processing terms, it is below
the noise floor. In order to reach the 1.5 C temperature rise limit prescribed in the Paris Climate
Accord, the CO2 concentration would have to increase to a level near10000 ppm.
Another issue that needs to be addressed that the climate models contain very large numbers of
coupled non-linear equations. The numerical solutions to these equations are unstable and the
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errors increase with time [Lorenz, 1963]. It is well known that weather forecasting models become
unreliable by about 12 days ahead. There is no reason to expect that the climate models have any
predictive capabilities over climate time scales. The CMIP ‘ensemble’ is just a collection of quasistable pseudo random number generators that are all ‘tuned’ to create the same temperature record
using the same pseudoscientific assumptions about radiative forcings and climate sensitivities.
The fact that all of these models have a similar climate sensitivity to CO2 is clear evidence of the
climate fraud [Andrews, 2019; 2012; Hausfather, 2019; Zelinka et al, 2020]. A realistic climate
model should not show any ‘climate sensitivity’ to CO2.
The recent warming in the global temperature record is a combination of natural warming from
the Atlantic Multi-decadal Oscillation (AMO), urban heat island effects, warming bias from
changes to the number and location of the weather stations used to create the climate average and
downright fraudulent ‘adjustments’ to the raw data hidden under the guise of ‘homogenization’
[AMO, 2020; Andrews, 2017a; 2017b; 2017c, D’Aleo, 2010; Gray, 2004]. The equilibrium
climate models have simply been ‘tuned’ to match the temperature record. The creation of a
climate sensitivity using for example the ‘Gregory method’ is invalid [Gregory et al, 2020; Otto et
al, 2013]]. The process of ‘attribution’ used to relate the increases in CO2 concentration to
‘extreme weather events’ is also invalid [Herring et al, 2020]. There are no radiative forcings,
feedbacks or climate sensitivities in a non-equilibrium climate [Zelinka et al, 2020; Andrews et al,
2019; 2012; Hausfather, 2019].
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. These are produced by different energy transfer
processes. 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 ocean temperature changes
derived from these oscillations.
One of the more egregious parts of the climate fraud is the ‘attribution’ of ‘extreme weather events’
to the increase in atmospheric CO2 concentration. A good place to start the NCA5 ‘climate trend’
assessment is a review of the ‘Extreme Weather’ supplements to the Bulletin of the American
Meteorological Society edited by Herring et al [2020 and prior years]. Any ‘attribution’ based on
equilibrium climate model results including the various CMIP ensembles is fraudulent.
NCA5 should be based on quantitative thermal engineering analysis of the measured data,
including the time dependence. Equilibrium climate model results should be excluded. This will
now be considered in more detail.
The Attribution of ‘Extreme Weather’ to CO2
The correlation between a set of pseudoscientific ‘radiative forcings’ and the temperature rise in
the global temperature record has been used to create a fake ‘climate sensitivity’ that supports the
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illusion of a connection between every imaginable form of ‘extreme weather event’ and the
increase in CO2 concentration [Herring et al, 2020 and prior years]. In reality, the average annual
increase in CO2 concentration of 2.4 ppm has produced an annual increase in the downward LWIR
flux to the surface of about 0.034 W m-2. The idea that this small increase in flux can produce any
kind of climate change is totally absurd. The climate modelers making these extreme weather
claims are not scientists. They are Prophets of the Imperial Cult of the Global Warming
Apocalypse.
The earth’s climate is always changing. Different change mechanisms operate on different time
scales. Over geological time scales, 1 to 100 million years or more, climate change is produced
by plate tectonics. The ocean circulation changes as the continents move and the ocean boundaries
shift. The climate cools as more ocean water is circulated near the poles [Zachos et al, 2001].
Over the 10,000 to 100,000 year time scale, planetary perturbations, mainly by Jupiter and Saturn
alter the orbital eccentricity, axial tilt and precession of the earth. These are known as
Milankovitch cycles. At present, the dominant term is the change in eccentricity which cycles the
earth through an Ice Age in about 100,000 years. The Milankovitch cycles do not change the
average annual solar flux reaching the earth. The axial tilt variation changes the solar flux intensity
at different latitudes. The eccentricity changes the solar intensity by changing the sun-earth
distance along the minor axis of the orbit. However, the orbital velocity increases as the earth
moves closer to the sun according to Kepler’s laws. This compensates for the change in intensity.
Precession changes the time of perihelion relative to the seasons. This is caused by a ‘wobble’ in
the earth’s rotation axis. The sun is also a slightly variable star over time scales near 1000 years.
Small changes in solar insolation as measured by sunspot activity and other solar parameters have
produced the climate changes known as the Minoan, Roman, Medieval and Modern warming
periods and the Maunder minimum or Little Ice Age.
The earth reached its maximum climate temperature or glacial minimum in the current Ice Age
cycle about 6000 years ago and is now cooling. However, this has been a ‘roller coaster ride’ with
a series of peaks superimposed on top of the temperature decrease. These peaks have coincided
with changes in human civilization related to the Minoan, Roman and Medieval warming periods
[Alley, 2000, AMO, 2020]. This is illustrated in Figure 1. The atmospheric concentration of CO2
did not increase significantly until after the start of the industrial revolution about 200 years ago
[EPICA, 2008, Keeling, 2020]. There is no reason to expect that CO2 suddenly became a major
driver of the earth’s climate. Instead, recent climate warming can be explained by variations in
the solar flux combined with changes in ocean surface temperatures related to ocean oscillations.
On shorter time scales, climate change is caused by quasi-periodic variations in ocean surface
temperatures known as ocean oscillations. The downward LWIR flux from the lower troposphere
interacts with the upward LWIR flux from the surface to produce a partial LWIR exchange energy.
In order to dissipate the absorbed solar flux, the surface warms up so that the excess heat is
removed by moist convection. This is the real cause of the so called ‘greenhouse effect’. Over
the oceans, the bulk ocean temperature increases until wind driven evaporation at the surface
removes the excess heat. There is no requirement for an exact flux balance between the solar
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heating and the wind driven cooling. This produces quasi-periodic ocean oscillations on different
time scales. The Atlantic Multi-decadal Oscillation (AMO) and the Pacific Decadal oscillation
(PDO) have periods in the 60 to 70 year range. There are also changes on the 15 to 25 year time
scale. The El Nino Southern Oscillation (ENSO) and the Indian Ocean Dipole (IOD) are short
period oscillations with periods in the 3 to 7 year range. The ocean gyre circulation and the four
main ocean oscillations are shown in Figure 2 [AMO, 2020; PDO, 2020; ENSO, 2020; IOD, 2020].
In signal processing terms, the ocean oscillations produce a ‘noise floor’ of quasi-random
temperature fluctuations.

Figure 1: 6000 years of climate cooling, a) Ruins of Hvalsey Church, Greenland. This region was inhabited
by Norse farmers during the medieval warm period from approximately 900 to 1400 AD [Shepherd, 2016]. b)
Ice fair on the River Thames near London Bridge, 1677. c) Temperature proxy data from the GISP ice core,
Greenland [Alley, 2000], with the AMO anomaly data set added [AMO, 2020]. d) Atmospheric CO 2
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concentration from EPICA ice core data, Antarctica [EPICA, 2020] with the modern Keeling data added for
reference [Keeling, 2020].

Figure 2: The ocean gyre circulation and the four main ocean oscillations (schematic).

The 2015/2016 El Nino Event
The penetration depth of the LWIR flux into the ocean surface is less than 100 micron. Here it is
fully coupled to the wind driven evaporation or latent heat flux. Using long term average zonal
latent heat flux and wind speed data from Yu et al [2008], the sensitivity of the latent heat flux to
the wind speed within the ±30° latitude bands is at least 15 W m-2/m s-1. This is considered in
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more detail in the comment on Chapter 2 by Roy Clark PhD submitted as an e mail attachment to
review@usgcrp.gov on 2/14/2022. Please see the discussion related to Figures 6, 7 and 8. The
file name is R.Clark_CommentChap.2_NCA5.pdf.
The influence of changing wind speed on the 2015/2016 El Nino event in the equatorial Pacific
Ocean is illustrated in Figure 3. The average monthly wind speeds from 2014 through 2017 as
recorded by the TRITON buoys at 155° W, 0°, 2°, 5° and 8° S are shown in Figure 3a. There was
a decrease in wind speed of approximately 2 m s-1 towards the end of 2015 and in early 2016. The
average wind speed over the four years was 5.6 m s-1. The ocean temperatures at 1, 25, 50 75 and
100 m recorded by the buoy at 115° W, 5° S are shown in Figure 3b. The 1 m and 25 m
temperatures decreased by 2.5 C as the wind speed recovered after the start of 2016. During this
6 month interval, the CO2 concentration increased by approximately 1.2 ppm and the related
downward LWIR flux increased by 0.017 W m-2. The change in enthalpy for a 2.5 C change
temperature in a 1 x 1 x 25 m column of water is 105 MJ m-2. The cumulative increase in
downward LWIR flux from CO2 over 6 months was 0.26 MJ m-2. This is approximately 400 times
less than the change in enthalpy to 25 m depth.
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Figure 3: a) Average monthly wind speeds recorded by the TRITON buoys at 155° W, 0°, 2°, 5° and 8° S
from 2014 through 2017 and b) Monthly average temperatures recorded by the buoy at 155° W, 5° S for
depths to 100 m over the same time period [TRITON, 2021. 2012].

The stored ocean heat from an El Nino event is dissipated by evaporation which warms the
troposphere as the water vapor condenses during cloud formation. This may be seen in the lower
tropospheric air temperatures from satellite measurements reported by the group at the University
of Huntsville, Alabama. This is shown in Figure 4. The global lower troposphere temperature
reported by UAH is plotted with the ENSO data over the same period of record, scaled to match
the UAH data [UAH 2021]. The lower troposphere temperature tracks the ENSO with a delay of
a few months. The increase in the extent of the Pacific warm pool during an El Nino event
significantly increases the amount of water vapor released into the troposphere and this in turn
heats the troposphere by condensation. The El Nino peaks of 1998 and 2016 are indicated. The
temperature delay of a few months clearly shows the wind/ENSO driven nature of the temperature
changes. The increase in evaporation is produced by an increase in the size of the warm pool, not
by an increase in warm pool temperature above 30 C.
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Figure 4: ENSO (scaled/4) and the UAH global lower troposphere satellite temperature record from 1980.

Australian Weather ‘Extremes’
A good example of fraudulent ‘attribution’ of ‘extreme weather events to CO2 is the work of King
et al [2017] related to Australian weather conditions. They identified four different forms of
‘extreme weather’: 1) The drought in SE Australia in 2006, 2) Heavy rainfall in NE Australia in
December 2010; 3) Heatwaves during the so called ‘angry summer’, 2012-2013 and 4) Coral
bleaching caused by high temperatures in the Coral Sea in 2016. All of these events are the result
of normal variations in weather patterns related mainly to changes in ocean surface temperatures.
During drought conditions, soil moisture content decreases and surface temperatures naturally
increase because of reduced evaporation. Figure 5 shows the changes in the ENSO and IOD
(Indian Ocean Dipole) from 2004 with the ‘extreme weather events’ indicated [IOD, 2020]. The
2019 drought is also included. They are associated with variations in the ocean indices that are
coupled into the Australian weather systems. Coral bleaching was caused by the influence of the
2016 ENSO peak [Steele, 2017] This is an example of the many fraudulent claims of CO2 induced
warming that have been used to justify the 2 (or 1.5) C temperature limit created by the Paris
Climate Accord [Herring, 2020 and prior years].
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Figure 5: ENSO and IOD indices from 2005 to 2019. The ‘extreme weather events’ considered by King et al
[2017] are indicated. The 2019 drought is also included.

Tropospheric Energy Transfer
The troposphere functions as an open cycle heat engine that transports part of the absorbed solar
heat from the surface to the middle to upper troposphere by moist convection. From here it is
radiated to back space, mainly by the water bands. This emission is a rate limited process [Koll
and Cronin, 2018]. The rate of emission depends largely on the local air temperature that
determines the water vapor pressure. The emission band shifts to higher altitude as the surface
temperature increases. The LWIR flux consists of absorption and emission by a very large number
of molecular lines. In the lower troposphere, these lines are pressure broadened and overlap within
the main absorption emission bands to form a quasi-continuum. Part of the upward LWIR flux is
transmitted through the gaps between the lines above. The downward flux is absorbed by the
broader lines below. Almost all of the downward LWIR flux from the troposphere to the surface
originates from within the first 2 km layer above the surface and approximately half of this flux
originates from within the first 100 m layer. These line broadening effects are illustrated in Figure
6 [Clark, 2013]. This means that the troposphere divides naturally into two independent thermal
reservoirs. The lower tropospheric reservoir extends from the surface to 2 km and the upper
tropospheric reservoir extends from 2 km to the tropopause. The downward LIWR flux from the
stratosphere and the upper troposphere cannot couple to the surface and influence the surface
temperature. The energy transfer processes related to the tropospheric heat engine and for an air
parcel in the troposphere are illustrated schematically in Figure 7.
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Figure 6: a) Molecular line broadening (schematic) and b) cumulative downward flux to the surface vs.
altitude.

Figure 7: a) The tropospheric heat engine and b) energy transfer processes for a local tropospheric air parcel
(in a plane-parallel atmosphere).

Convection is a mass transport process. As the warm air ascends from the surface it must interact
with both the gravitational field and the rotation or angular momentum of the earth. The rising air
expands and cools as it uses internal energy to overcome the gravitational potential. This
establishes the lapse rate or temperature profile through the troposphere. If the air is moist, water
may condense to form clouds. This releases latent heat that adds to the convection and reduces
the magnitude of the lapse rate. For dry air, the adiabatic lapse rate is -9.8 K km-1 and the average
moist lapse rate used in the US Standard Atmosphere is -6.5 K km-1. The heat (internal energy)
lost to expansion during the convective ascent is stored as gravitational potential energy. As heat
is radiated to space by LWIR emission, the air cools and sinks. This converts the gravitational
potential energy back to heat as the descending air is compressed. The convection and the net
LWIR emission in the troposphere should not be separated and analyzed independently of each
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other. An air parcel in the troposphere absorbs part of the upward LWIR flux from below and the
downward flux from above. In addition, the IR active species in the air parcel are emitting LWIR
flux at the local temperature of the air parcel. As the atmospheric concentration of a ‘greenhouse
gas’ is increased, any small increase in tropospheric heating produced by the small increase in
LWIR absorption is dissipated by the normal convective motion in the troposphere and broadband
LWIR emission. In addition, as the warm air rises through the troposphere, the moment of inertia
increases and the angular velocity decreases. This establishes the trade winds that drive the ocean
gyre circulation. The greenhouse effect is an integral part of the energy transfer processes that set
the earth’s weather patterns.
Air Compression: The ‘Forgotten’ Heat Source
The lapse rate for dry air is 9.8 K km-1. As dry air ascends it cools by almost 10 C per kilometer.
Conversely, as dry air descends, it warms by almost 10 K per kilometer. This is the heat source
that has been conveniently overlooked in ‘climate change attribution’. There are two main effects.
The first is heating by downslope winds and the second is the heating produced by the down flow
of air within a high pressure ‘dome’. These processes can produce temperature changes of 10 C
or more over a few days or less. Downslope winds are well known in many regions or the world
and there are many different names for the same effect. In S. California they are Santa Ana Winds.
In N. California they are diablo winds. In the Rocky Mountains they are chinook (‘snow eating’)
winds. In the Alps they are föhn winds. A good example of the effect of downslope winds on
temperature was recorded at Havre, Montana, December 16 to 18, 1933. At this time the CO2
concentration was near 310 ppm. The thermograph trace is shown in Figure 8 [Math, 1934]. The
temperature first rose by 27 F in five minutes and increased by a total of 53 F in less than 2 days.
The temperature then cooled by 41 F in two hours.

Figure 8: Thermograph trace of a downslope wind (Chinook) event, Havre Montana, December 1933.
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There is no connection between these downslope wind events and any increase in atmospheric
CO2 concentration. Once the necessary weather pattern is established, the hot, dry winds will dry
out the vegetation very quickly and any ignition source will start the fire. In S. California, a high
pressure system over the Great Basin produces an offshore flow that descends from the desert
plateau. The winds may be increased by an adjacent low pressure region. This is illustrated in
Figure 9a. Figure 9b shows a Terra Satellite image taken 12/5/17 showing the fires in S. California.
The smoke is blown out to sea by the offshore winds. The Marshall fire in Boulder Colorado,
December 30, 2021 that destroyed about 1000 houses was caused by strong downslope winds and
an ignition source related to human activity. The fuel was dry grass and any residual moisture
would have been removed very quickly by the dry 100 mph winds [Mass, 2022].

Figure 9: a) The formation of Santa Ana winds in S. California and b) Terra satellite image of the fires in S.
California, taken 12/5/17.

The air circulation within a high pressure system produces a downward air flow because of the
Coriolis Effect. This provides a natural heat source for these systems. A stationary or blocking
high pressure system can result in significant warming over a period of several days. None of this
has any relationship to CO2. A high pressure dome formed over the Pacific Northwest in late June
2021. This produced record high temperatures. As the high pressure system moved east, the
temperature in Portland OR dropped from 116 to 64 F over the night of June 28 to 29. Once a
‘blocking’ high pressure system pattern is established, it can persist for weeks or even months.
Since these systems also block rainfall and remove soil moisture, additional heating is produced
by the reduced latent heat flux at the surface. For example, there was nothing unusual about the
2003 European heat wave [Black et al, 2004]. Brush fires produced by ‘blocking’ high pressure
systems are a normal part of the Australian climate [Fox-Hughes, 2014]. Similarly, a high pressure
system regularly forms over the area near Verkhoyansk, Siberia. The summer heating naturally
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leads to conditions that produce lightning ignited forest fires which burn unchecked in the sparsely
populated region. In winter, clear sky conditions produce radiative cooling and very low
temperatures. The recorded temperature range in Verkhoyansk is 105 C, from -68 to +37 C. Such
Arctic temperature ranges are normal and have nothing to do with CO2. A temperature of 100 F
(37.8 C) was recorded at Fort Yukon, Alaska, on June 27, 1915 [Autio, 2020; Watts, 2020].

Figure 10: Blocking high pressure system over the Pacific NW, late June 2021. As the high pressure system
moved east, the temperature in Portland OR dropped by 29 C from 4 to 18 C overnight, June 18 to 29.

The Influence of Downslope Winds on the Convection Transition Temperature
The energy transfer processes at the land-air interface are shown schematically in Figure 11. Over
land, the four main flux terms, the solar flux, the net LWIR cooling, the evapotranspiration and
the subsurface conduction interact with a thin surface layer. Usually, almost all of the absorbed
solar flux is dissipated within the same diurnal cycle. The net LWR cooling flux is determined by
the LWIR surface exchange energy. During the day, the surface is heated by the absorbed solar
flux. As the surface temperature increases, a thermal gradient is established with both the air above
and the subsurface ground layers below. The temperature difference at the land-air interface drives
the evapotranspiration. Heat is also conducted below the surface by the subsurface gradient. Later
in the day, as the surface cools, the subsurface gradient reverses and the stored heat is returned to
the surface. The evapotranspiration continues until the surface and surface air temperatures
approach each other as the surface cools in the evening. The surface then continues to cool more
slowly through the night mainly by net LWIR emission. A temperature inversion layer may form
near the surface and water condensation may lead to dew formation. An important parameter is
the evening convection transition temperature at which the evapotranspiration essentially stops.
This is reset each day by the local weather conditions.
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Figure 11: Energy transfer at the land-air interface (schematic)

The diurnal flux terms and surface and surface air temperature changes for a dry surface under full
summer sun illumination are shown schematically in Figure 12. These are based on measurements
recorded at the ‘Grasslands’ site located in Limestone Canyon, near Irvine in S. California [Clark,
2013]. The flux is positive if there is a heat flow into the surface. The peak surface temperature
of 50 C and peak surface air temperature of 25 C are reached approximately 2 hours after solar
noon. This time delay or phase shift is clear evidence of a non-equilibrium thermal response. The
transition temperature is reached in the late evening and the surface then cools more slowly by net
LWIR emission. The net LWIR flux decreases to 50 W m-2 at night and increases to a maximum
value of 218 W m-2 during the day. This is insufficient to dissipate the absorbed solar heat, so the
surface temperature rises and falls until the excess heat is removed by convection. Heat is also
conducted below the surface during the first part of the day after sunrise. This heat flow reverses
during the afternoon and the absorbed heat is returned to the surface. In this example,
approximately 60% of the absorbed solar flux is dissipated as convection.
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Figure 12: Diurnal variation in a) flux terms and b) surface and air temperatures for a dry surface under full
summer sun conditions. Schematic based on ‘Grasslands’ data from UC Irvine [Clark, 2013]

The role of the convection transition temperature in setting the temperature of the diurnal cycle
can be illustrated by examining the annual daily minimum and maximum MSATs recorded at the
Grasslands site for 2008 [Clark 2013]. This is shown in Figure 13 along with the 8 day average
maximum and minimum surface (skin) temperatures from satellite data. The minimum air and
surface temperatures are similar, but the maximum surface temperature during summer is
approximately 15 C higher than the measured maximum air temperature because of the cooling
effects of convective mixing at the MSAT monitoring level. At this particular monitoring site,
there are also well defined fluctuations in air temperature and humidity that are related to the shift
from the ocean to the desert origin of the local weather system. Under ocean influences,
temperatures were lower, the humidity is higher, and night and early morning clouds can develop.
Under desert influences, the temperatures are higher and the humidity is lower. This site also
experiences well known Santa Ana wind conditions when air that originates from the inland high
desert regions is compressed and produces hot and dry conditions with very strong local winds.
The transition from ocean (on shore winds) to desert (off shore winds) can be seen in the
temperature ‘spikes’ in both the minimum and maximum MSATs. Some of these are indicated
with the arrows. The minimum MSAT may change by 10 C or more over a period of a few days.
This demonstrates the effect of the convection transition temperature. When the air temperature
is warmed by the offshore flow, the air remains warmer at night and the transition temperature and
surface temperature increase. More heat remains stored in the surface thermal reservoir. Figure
14 shows the transition from ocean to desert influence in more detail for days 76 to 85. The half
hour MSAT temperatures (blue) and the surface temperatures estimated from the IR flux data
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(orange) are plotted. The transition from onshore ocean to offshore desert weather conditions
occurred over 2 days from day 80 to 82. This process is not influenced by the observed increase
in atmospheric CO2 concentration.

Figure 13: Maximum and minimum daily temperatures for 2008 recorded at the ‘Grasslands’ site. The 8
day average max and min satellite surface or ‘skin’ temperatures are also shown. The arrows indicate
temperature spikes produced by the transition from ocean to desert influence in the local weather conditions.

Figure 14: The transition from onshore to offshore flow conditions during days 80 to 82. The surface and
MSAT temperatures increased by approximately 10 C.
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The Influence of a ‘Blocking’ High Pressure System on the Transition Temperature
Figure 15a shows the total daily solar insolation (MJ m-2 day-1) and precipitation for Woomera, S.
Australia for the 2 year period 2018 to 2019. Figure 15b shows the corresponding minimum and
maximum weather station temperatures [BOM 2020]. Figures 15c and 15d show the December
temperatures for 2018 and 2019 on an enlarged scale. The minimum temperatures are determined
by the weather systems passing through and the daily temperature change from minimum to
maximum is determined by a combination of solar heating and air compression effects. The
decreases in solar insolation are caused by clouds. Temperatures may change by 10 C or more
over a period of 5 to 10 days because of the effects of blocking high pressure systems. Almost all
of the absorbed solar heat is generally dissipated within the same diurnal cycle. The night time
surface temperature is similar to the minimum MSAT temperature. The dotted lines in Figures
15c and 15d show the temperature rise produced by a ‘blocking’ high pressure system. The
minimum and maximum temperatures increase each day as the air is warmed and recirculated by
the high pressure system. The 2019 high pressure system was also associated with a record high
Indian Ocean Dipole index [BOM, IOD, 2020; IOD, 2020]. The ocean temperatures were lower
near Australia and higher in the western Indian Ocean near the coast of Africa. This condition
leads to drier conditions and higher temperatures over large parts of Australia. Figure 16 shows
the 11 day temperature sets indicated in Figures 15c and 15d overlapped and plotted on an enlarged
scale. The 2019 blocking high pressure system also remained over the area for 2 additional days
compared to 2018 and this produced record high temperatures.

136

Roy Clark PhD

Comments on the NCA5 Draft Outline

February 2022

Figure 15: a) Solar insolation and precipitation and b) minimum and maximum temperatures for Woomera.
S. Australia, 2018 and 2019, c) and d) December 2018 and 2019 temperatures on an enlarged scale.
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Figure 16: Eleven day temperature data sets for the blocking high events shown in Figures 15c and 15d.

Other ‘Extreme Weather’ Events
Claims of other ‘extreme weather events’ that have been fraudulently linked to an increase in
atmospheric CO2 concentration include increased hurricane intensity, starting with Katrina in 2005
[Gray, W. M., 2012, 2011]. So called ‘hurricane Sandy’ in 2012 was simply a normal, predictable
‘100 year’ storm. Such storms have been documented since the US was first settled by Europeans
in the seventeenth century. Two such storms occurred in 1635 and 1638 [Donnelley et al, 2001].
The modern urban infrastructure was simply not designed to withstand a storm such as ‘Sandy’.
This discussion demonstrates that the ‘attribution’ of an increase in ‘extreme weather events’ to
an increase in atmospheric CO2 concentration based on the results of ‘equilibrium climate models’
is totally fraudulent. There is no ‘equilibrium climate sensitivity’ (ECS) that can be attributed to
CO2. At present the average annual increase in atmospheric CO2 concentration is near 2.4 ppm per
year which produces an increase in downward LWIR flux to the surface of approximately 0.034
W m-2. This can have no effect the earth’s climate.
One of the principal recommendations of NCA5 should be a scientific and criminal investigation
into the equilibrium climate modeling fraud, including radiative forcing, climate sensitivity and
the ‘attribution’ of extreme weather events [Ramaswamy et al, 2019, Gregory et al, 2020, Herring
et al, 2020, Otto, 2013]. Why have the climate modelers ignored reality for so long?
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