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Preface

The Journal Science of Climate Change is a non-p
Nor wegian Klimarealistene (KR i Climate Realists).
members support the journal with qualified publicat
revi ewer s.

The objective of this journal was and is, to publ
reviewed scientific contributions, which contrad
of the I PCC and thus, to open the view to alternat

In 2021 SCC started in the classical format publish
Open Access Journal with very moderate publication
2022 three volumes and in 2023 five volumes cou

review articles, of essays, discussion papers, conf

Within |Iess than three years SCC could develop
Climate Sciences presenting alternative views for
of climate phenomena. This success is essentially du
Chief Editors, i rGetihe Hfacanmedsi fngo m h@cteober 2022 to D
Prof. Jan Erik Solheim, strongly supported by Dr.

The Scientific Board of Klimarealistene and the Et¢
all for their unprecedented engagement, the good ¢
advice.

The new Editorial Board tries to continue the pre\
gain further experts on the wide field of climate
and who are well known representatives of their cc
contribute to a closer exchange and cooperation bet

Ol e Henri k Ell estad Her mann Har de
( KR6s Scientific Board) (SCCb6bs Editorial Boa



Editori al

Volume 4 is planned to appear in two issues. This
Roy Clark, who explains in detail, why the Royal

part of the 2021 Nobel Prize for Physics to Syukur
models used to justify the award, were invalid.

Antero Ollila analyses in an article about the rec
that the temperature increase, different to th
exclusively by anthropogenic climate drivers. Th
main climate driver at | east over this period has

as measured within the CERES (Clouds and the Eartho
progr am.

l an McHaughton presents a detailed compilation of
Capital Cities, seven Australian towns and five
bet ween the observed temperatonesnanadtiloea.atNomonsp hodr
showed any visible correlation betweenzandponent
increasing temperatures.

Finally, this issue contains a Comment from Antho
perature inversions on the climate. He reports abou
observations over 30 years, which revealed the amt
their trends over the decades.

We hope that the above contributions will stimulat

climate science, and we wish interesting reading.

Her mann Har de
(Editor-in-chief)

Co Edi tFaramcoi s Gervais, G°ran Henriksson, Ol e Hun
Martin Hovland, I gor Khmerlinskii, Demetris Kout
and Peter Stallinga.

Extended Boeid: Storlie Bergsmark, Guus Berkhout, C
Morten Hansen, Martin Hovland, Jan Eri k Sol hei m,

A digital version of this volume can bel9% ound her



Review Article

/‘w B .
OPEN@ACCESS A Nobel Prize for Cli mat e
KI'i mareali stene
Vol |l sveien 109
1358 Jar Roy Cl ar k
Nor way

| SSN: 2703-9072 .
Ventura Photonics,

Correspondence: Thousand Oaks, CA, USA
roy.clark@ventur a-
photonics. com

Vol . 4. 1Abgbtraxt

pp. 1- When the Royal Swedish Academy of Sciences a
to Syukuro Manabe they failed to recognize t
invalid. Whenceher@0Oi on was increased in the
Wet herald it created warming as a mat hemat:.
transfer assumptions that they used. The ini
ond artifact, the assumption of a fixed rel
feedback. Woemcéhmher €&0Oi on was doubled from 30
1967 model predicted an increase in equilibr
ditions. The equilibrium terdmparbdtinrge |ianemre ds
as the equilibrium climate sensitivity (ECS)
porated into their 1975 gl obal circulation 1
steady state assumption provided the foundat
vapor feedback became part of a set of feedb
The ECS produced by the 1967 model artifact
creases to be expected in future climate mod
backs and climate sensitivity were accepted
Change (I PCC) and have been used in all six
engineering analysis of the interactive, tim
termine the surface temperature demonstrat es
at mosphecboac€®tration since 1800 to have ca
temperature.
Keywordst hropogenic Forcing; Cli mate Model ;
Gl obal Mean Temperature Recor d; Mi ssion Cree
Syukuro Manabe; Ther mal Equilibrium; Ti me D

Water Vapor Feedback.
Submitted 2024-02-05, Accepted 2024-03-02. h

1 I ntroduction

The invalid concepts of radiative forcing, f
tergovernment al Panel on Climate Change (1 PC
modeling paper published by Manabe and Wet he
of theo®@@entration from 300 to 600 ppm woul
surface temperature of the earth of 2.9 AC f
that this number was | argely a mathematical
di mensi onal radiative convective (1-D RC) c
failed to correct the obvious simplificati o
i ncorporating the 1967 model algorithms into
|l ati on model (GCM), Manabe and Wetherald (19
Science of Climate Change https://scienceofcli
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with the numerical solution of
d grow over time and seriously
se issues were described by Lore
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at various US gover n
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Hansen et al (2000) . n 1976, the NAS/
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2. The Early Development of the Equilibr,]
Starting in the early 1960s, Manabeds group
a GCM for climate prediction. This work is ¢
(1961), Manabe and Strickler, (1964), Manabe
(1975) . For convenience these are abbreviat e
step was to develop a radiative transfer moc
profile. MM61 started with a one di mensional
D radiative convective (1-D RC) model wi th
fixed relative humidity profile to MS64 and
rated the MW67 algorithms into each wunit cel

1 The 1967 Manabe and Wetherald Model
e set of assumptions used in the MW67 stec
e second page of the paper:

a

1)At the top of the t mosphere, the net i ngc
outgoing | ong wave radiation.
2)No temperature discontinuity should exi st

-4 N
b pllien

3)Free and forced convection and mixing by
from exceeding a criticlal | apse rate equae

4 YWhenever the | apse rate is subcritical, t
i sfied.

5)The heat capacity of the earthés surface
6)The at mosphere maintains the given vert:i
quirement) .

The questions that M&W set out to answer wer
l1)How |l ong does itthakeat oemphaednh bhahiessitma tmeo sopft

tains a realistic distribution of relati.yv
2)What is the influence of wvarious factors
al bedo and the distributionseqfuivVvabirowsm
per atoufr et he at mosphere with a realistic d

3)What @equitlhiebri umoffemmer aeetaurtehds surface ¢
values of these factors?

The MW67 model was a mat hematical pl atform
related algorithms that could be incorporat e
l i mited spectral data that were available to
quite reasonabl e However, a single radiat:i.\
atmospheric LW R flux and the rates of heat.i
files specified in the calculation. There we
cul ations. First, the steady state asscuompti o
centration was increased so that the flux ba
Second, the fixed relative humidity assumpt.
initiaaremdng. I n addition, the time integrat
ture changes calculated at each integration
M&W did not consider the effects of mol ecul a
the additional photon energon adrstorr dbteido rb yi g hte
| ocal air parcel as heat. This is then dissi
flux balance at TOA. They also neglected the
to the solar heating of the surface. These e
Section 4.

The equilibrium or steady state c¢limate mod
Science of Climate Change https://scienceofcli
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m air vol ume i
e blackbody s f
el ,atmpesphera ()
LWIR flux to th
h ¢ tsrsalonr éd@inarrs . o fArtr

r restore the flux balanc
ature changes that mighktonlte npr
o]

e

n
w
.
sur f
nCaQOs

= —

S g
e i
A

at a
ur ac
t ( & OMi
e
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smal | to detect i n the nor ma
adjacent turbulent boundary

main features of the Arrheni u
ee mol ecules were included in
yOa ppanrd, ol oBiet,h OLWI R absorption/ emissi on
tion were calculated. The model was il
as a partially reflective bl ackbody wi
cal tropospheric temperature profile)
ter. The relative humidity (RH) profil
surface and air | ayers were adjusted
the temperatures were stable and the L
lar flux. As various model parameters,
varied, the steady state temperature pr
was sufficient for M&W to claim that th
e earth. However, such a temperature i
is no steady state air column in the
bsurface thermal storage have to be in
is. Under clear sky conditions, al most
e to the s [ inates from withi
r i's ap 00 mbar). Al most
( Clark and R°rsch

ma | radiative transfer ¢

at each | evel in their
give the cooling (or he.
erive the change in tem
ded to the start temper :
W67 model requi ed about
i ons) toZdeabhiageh g ms P

a e transfer calcul ations

spheric c rate of wup to +0.08 K
7 K per 8-hour time step (see Fig. 21c)
i ntegration proceeds. I n the real at mo
e in the nor mal daily and seasonal temp

moder n

i xed RH assumption now added a waadem-va
rtifact. Rel ative humidity is defined &
emperature increases, the saturated wat
ase in the water vapor pressure in the
i xed. The resulting increases in LW R f
the temperature needed to reach the im

ack led to the 2.9 K (or AC) mod

d temperature ri was 1. 36 K.

I and R°rsch (
|l e change the
itions also c

RH,
iur nal
Local c

s e
023). At fixed
RH. I n addi ti on
an

h ge day by day

ailed to understand and correct their o

ce of Climate Change https://scienceofcli
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from MW67 into every unit cell of the O6highl
CQ concentration was doubled in MW75 the ave
AC. This should be compared to the 2.36 AC i
This provided an invalid warming benchmark f
The 1979 Charney Report claimed an increase
CQ concerCthmramiegn et al (1979). I n addition to
calculation issue that was introduced i n MW7
of coupled nonlinear equations. Such solutio
predictive capabilities over the time scal es
i ssues were minimized in MW/75 because the mo

year model timeompeantordatfioonsCOf 300 and 600

2.2 Mission Creep at NASA

Outside events now intervened. Mi ssion creep
ni ficantly as the Apoll o (moon | anding) pr o¢
mospheres at NASA were told to switch to ea
claims about <climate change related to runaw
justify the extension of their radiative tr
conduct any independent model validation and
During the 1970s there was a gl obal cooling
Mul ti -decadal Oscillation (AMO) that was cou
Dougl as, 1975) . Ocean cooling was not part
Schneider (1971) <claimed that an increape ir
duced warming and produce atmospheric cool ir
Age This was based on the results from a 1
aut hors were with NASA Goddar d.

Ramanat han (1975) at NASA Langley then cl ai
increase in the atmospheric concentration of
CFC concentration was increased in his 1-D m
It was cl aimed that this perturbed the cl i ma:
temperatur e. Later, this was recognized as
(2019) . The effects of mol ecul ar |l ine broad
considered (see Section 4.1). In 1976, a gro
MW67 1-D RC model to incl-OdeClaMIia HINEHE 8S Oni no
CHCI and TiCéy also included the CFCs analyze
cul es ,,0HCODndf rOGo m MWS6 7 , Wang et al (1976) , H7 6 .
The sl ab oceadcqublhieng temd COhe calcul ation of
were added to the 1-D RC model <calculations
their moded doobit hatgy adr6oh 300 to 600 ppm prod
2.8 AC. Then they introduced a slab ocean m
thermocline | ayer below this. The surface er
related to the increase in heat capacity wer

into the oceans is | ess t
wind driven evaporation o
flux overwhelm any possib
CQ doubling, Cl ark a

n
The H81 model was th
forcing agents inclu
work started i ddn® |

han 100 micron, Ha l
r | atent heat fl ux.
|l e heating effects
Rersch (2023). The sl

d

en used to calcul ate c¢h
ding greenhouse gases, {
N i MTge wasep he€@ oinrcternd d lad @
first doubled in the 1-D RC model from 300 t
upward LWIR flux emitted to space at TOA and
the surface. fter a few mont hs, the H81 mod

Science of Climate Change https://scienceofcli
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Py

at TOAThweaseBer8gWw gnai ned was used t
e temperature increased by 2.,8 AC.
ion and the rest was from feedback
l'y and seasonal temperature vari at

esent t he amnncuoanic einntcrraetaisoen iins tnheea
l-dpersyBab34HWr che (2017). At | ow
e, there is increased cooling, bu
ace because of mol ecul ar Il i ne bro
e
c

ather station and related data w
or d. The obvious | arge peak neal
AMO (2022). The H81 model was 06
n, ool acreasedt COnN and volcanic
to the temperature record. The
ed set of radiative perturbation
Il to match the gl obal average te

| obal
ynami c
umber ,
sical me an
gl obal t em
mate and c
pen Geiger
tion 5.

er , Hansen et al (1984) , H8 4, a
ng. The concept of radiative fo
e Change (I PCC) and has been

temperature is not a good m
ty. The temperature sum of t
the average. A global averag
g. The temperature anomaly ob
ratures is just a number seri
mat e change should be analyz
rr similar classification, Kot
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used i n al
as chall e
ted th fl at ocean model and calcul ated

e
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netary energy ba
a
I

i mproved, t h
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ce was used i

i ecrease in LW
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se gas radiative r
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changes over ti me
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t number series t contain almost no i
ms were also added so that the model s ¢
iative forcings were introduced by Hansen
climate models. The models were compared
Ivity ¢ HBHOI)blIticomga aGOa benchmar k. The MWG67
ar sky conditions. The H81 model was tune
essment , AR6 (2021), the ECS range for m
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y
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Clark: Nobel Prize for Climate Model
I ntercomparison Project ( AMI P) , Gates (1992)
(CMI P) started in 1996, Me e h | et al (1997) .
source of the climate model results used by
the Fourth I PCC Climate Assessment Report, A
results were used for the Fifth I PCC Climate
2012) and the CMIP6 results were used for t
(1rpcc, 2021; Sstouffer et al, 2017; Hausfat he
There was a significant change in the cli mat
Cli mate Assessment Report, TAR (2001). The 't
the global mean temperature record was split
model s were then rerun to create a separate
the gl obal mean temperature. A vague statist
tion (O6bell & or Gaussian curve) of temperatu
ature caused by anthropogenic forcings woul d
extreme weather events (see Section 3.5). Th
into al/l of the | ater | PCC Climate Assessmert
3.5 and 3. 6)
3. Equilibrium Climate Models: A More Def
3.1 The 1967 Manabe and Wetherald Model |
The data from tables 4 and 5 of Manabe and W
la and 1b. The increase diomubsurnfgade otnme BPOr & tou
to be 2.9 K (AC) for clear sky conditions f
temperature ¢ldaomnddd nfgof raamC@00 to 600 ppm ar
a) Table 4: Equilibrium temperature of the earth’s surface
(K) and the CO, content of the atmosphere
Average Cloudiness Clear Sky
Co; Fixed Fixed Fixed Fixed
content absolute relative absolute relative
(ppm)  humidity humidity humidity humidity
150 280.80 28611 29875  304.40
300 291.05 288.39 300.05 307.2
600 29238\ 290.75/ 30L41 \ 310.12
b) Table 5: Change of equilibrium temperature of the earth’s
surface corresponding to various changes of CO, content of
the atmosphere
Change of Fixed absolute Fixed relative
o, humidity humidity
content  Average Average
(ppm) Cloudiness Clemroly Cloudiness Elean ey
300to 150 -1.25 -13 -2, -2.8
300 to 600 1.33 1.36 2.36 2.92
Figure 1: Tables 4 and 5 adapted from MW67 sh
changes produced byndemutod atnigon hfer €c® 300 to 600
The basic steady state assumptions used by N
1896. These included a fixed, average sol ar
zero heat capacity. The effects of advectior
transport were ignored. The Arrhenius model
Science of Climate Change https://scienceofcli
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constant, a, and the surface emissivity, U,
the surface temperature depends only on the
sorption b (A96, Eqgn. 3) . The results obtair
changes vs | at ictonde nftaratri eolnast iofe 0C® 7, 1.5,
3
i T, is the surface temperature,
BoT, A T, is the air temperature,
£ A is the solar flux at the top of the atmosphere
= ot is the absorbance of the solar flux by the air column
I [ is the LWIR absorbance of the air column
I 1E M is the external heat flow into the air column
I (advection)
I BT, N is external heat flow into the surface
I o is Stefan’s constant
: g is the surface emissivity
| o, A, &, M. N, o.are assumed to be constant
| [ is the independent variable
T,, T, are dependent variables
T.*= K/[(1+e(1-B)]

where K is a constant

Figure 2: The 1896 Arrhenius steady s

10

¢ -
L J
|
4

-2

Temperature Change (°C)

= o > o0 > o o——2

50 40 -30 20 10 0 10 20 30 40 50 60 70
Latitude (°)
~+-C020.67 —+-CO21.5 —+ CO22.0 + CO225 —e—CO23.0

Figure 3: Annual average tempepractounrcee ncthraantg eosn sv s

Arrhenius, 1896, Table VII.
The MW67 model configuration for 9 | ayers i :
TOA for a given model run was fixed. ¥yThé&hdef
was converted to a 24 hour average value (se
unit of heat per unit area, 1 Ly = one calor
was a partially reflective blackbody with ze
integration procedure is shown in Fig. 4b
radiative transfer <calculation was used to
during the model time step. This was wusually
to the temperatures at the start of the step
rate at l!6TheKwlhmer vapor concentration was
The iteration was repeated wuntil t he model |
stable and the LW R flux at TOMA matched th
Science of Climate Change https://scienceofcli
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approximately one year of iteration time (s
steady state as shown in Fig. 4c¢c (data from
|l ess
) Igu.=ILnwr Exact steady state fluxbalance
T at TOA with constant ‘average’
—_ solarfluxand 9 or 18 air layers
£ "No |
9 b) 5 101\ 1 1Year
=¥ \ I
= = Calculate H,0 L) Calculate g": 51N 1
i 4 Mixing Ratio Absorption/Emission | ' 3 e — A
—_— I —— i H
A T [ E_ﬁ L 1
—_— 7 Convective ® E ] /s 1
: :‘ 6 Adjustment n 10 { :
D —— >
— 3 T . 8 45 ¢ 1
—_—t, Caleulate New i 0 100 200 300 400 500
e —— Temperatures [ Temperature Days
S | Changes —htm 1 —Atm 2 Atm 3
Partially Reflective

Blackbody Surface Mudf-l takes a year of s.tep %teratlun
: time to reach ‘equilibrium’

Zero Heat Capacity

Figure 4: a) The MW67 model configuration (9 ai
and a partially reflective blackbody surface wit
proceduredé used to drive the MW67 model to a st
the LWIR flux at the top of the model at mospher
time required for the
The tropospheric RH distribution used in MW
summer and winter averages shown in Fig. b5a
h, is shown in Fig. 5b (data from MW67, fig.
the text box. The defagulits Wal7we (f7o/r%)t. h €l heu rsf
to 1000 mbar. At | ow pr®Osmurkéesaginathe s6rathbd
3 x%gmlgamr (grams of water vapor per gram of
convective t-empleuveas uofe 02, h0. 6 and 1.0 (20%
5¢c (data from MW67, fig. 11). The equilibriu
280 to 30G0hcK eaassels from 0.2 to 1.0. Under cl e
ward LW R flux to the surface originates fro
Fig. 19¢c, bel ow) An altitude of 2 km is ¢clc
flux comes from the first 100 |l ayer cl oses
cated by the blue dashed | ine in Fig. 5.
A) SUMMER WINTER
SRV, - 5’_‘ _
\ / 4 g £
=L =
1 3% =
1 £ B
0
90 80 70 60 50 40 30 20 10 O 90 80 70 60 50 40 30 20 10 0
Latitude Latitude
40% 45% 50% 55% 60% ———35% —40% - - 45% 50% 55%
65% 70% 75% 80% — 50 65% 70% 75% BO%
Fig. 1. Latitude-height distribution of relative humidity for both summer and winter
(Telegadas and London, 1953)
Science of Climate Change https://scienceofcli
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35 ~ - — —
b) 0 p i I
I'% ' - .- |(Mastenbrook) ) #
100 - 30 — 10
200
Summer (Murgatroyd) 25
300 —
e E
20
E 400 = »
= 2 :
@ 5 1002
500 £ 15 £
é Summer = 5
2 Wint = 3
g inter z
(Telegadas 10 W
& London) “woaells = 1.00
700 |2 07 S [ I i, ) ) o b )
800 || B he(Q-0.02)(1-0.02)
Q=pip: .
h = relative humidity ey . 1000
900 p = pressure (mhb) e = 100
p+ = 1000 mb, h-=0.77 200 220 240 260 280 300
10 Temperature, K
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6a (data from MW67, fig. 8) shows the s
e solar constant. The table, inset give
n? awdmt he corresponding equilibrium sur
fig. 19) shows the steady state tempe
0. The tabl e, i nset gives the values fo
ature. The results shown in Figs. 5 an
equilibrium or steady state model

]

(data from MW67, fig. 16) shows.the e
tration in the MW67 model fromcdh@empm
n from 300 to 600 ppm produces a sl igh
pm produces a slight decrease. At hi
ratures; canciemcraaseni prollec@® a de
downward LW R flux from the strato
phere (see Fi 19) and does not i
e is no equil rium and the change
S in temperat e. At Il ow and mid |
er day céprtdmbnatt o
decrease in the ra&
cono et al (2008).
the | ower tropospher e
integration procedure in MW67 wit
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ication or water vapor feedback was a
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match to the average of the measured
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Fig. 8. Vertical Distribution of radiative convective
equilibrium temperature of the atmosphere with a
given distribution of relative humidity for various
values of the solar constant.

Fig. 19. Vertical distributions of radiative
convection equilibrium for various values of
the surface albedo

Figure 6: a) Steady state temperature profiles
gives the values oYandiégdsd| ahefégui inbbtyumisur f
steady state temperature profiles for selected
al bedo and the corresponding equilibrium surfac
clear sky conditions, almost all of the downwar
2 km.
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Fig. 16. Vertical distribution of temperature in radiative
convective equilibrium for various values of the CO,
content.
FiguTke7equilibrium temperature profiless,calcul
concentrations of 150, 300 and 600 ppm.
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3.2 The 1975 Manabe and Wet herald Model {

M&W spent the next eight years incorporating
unit cell of a 6highly simplifiedo6b gl obal Ci
time integration procedure and the model st
a steady state. This is shown in Fig. 8 (dat

CQ concentration was d,oubled from 300 to 600
temperature was 2.93 AC. This should be comp
conditions in MW6ZTY.

X 320
o a)
£
~ 300 . # ¢ Fig. 5. Zonal mean temperature
=] - L3 ¢
3 7% at the lowest prognostic level
© 280 " (i.e.~991 mb). Dots indicate the
g i observed distribution of zonal
= 260 . 2 mean surface air temperature
'g (Oort and Rasmusson, 1977)
E 240
P 90 80 70 60 50 40 30 20 10 O
Latitude
—s—Measured - -2 X CO2 Standard
300 || b) Global Mean Temperature Standard
230 :'_ Approach From Above
E 280 | Approach From Below
\
[+ 1] \
= 270 \ I Averaging
E 260 L'-\_ : Periud
(] —
—_—— | e
£ 250 - o L |
el I
= 240 )
1 1Year
230 +

0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800
Days
Fig. 3. Time variation of (mass-weighted) mean temperature for the entire

period of the two standard runs.

Figurea)3 The war mi ng dgoeunbelriantge di nb yMVW7 5CCGand b) t he
equilibrium.

3.3 Mission Creep: Climate Modeling at N,
The planetary atmospheres group at NASA star
mate as the Apoll o (moon | anding) program en
1971; Wang and Domoto 1974, Ramanat han, 1975
MW6 7 model, Wang et al (1976) , H76. Their r e
3. Separate calculations were run for fixed
of the temperature changes were created by t
Science of Climate Change https://scienceofcli
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igure 9: Calculated changes in equilibrium surf
odel with changes in species concentration as s
op temperature and fixed cloud top altitude (d.

Later, in H81 Hansen et al (1%8douldidregd an d |
culation of a gl obal mean temperature record
their model so thaonaedqdulaltiimgp édfr otmh 00Ot o 6
in equilibrium surface temperature of 2.8 A
configuration number 4 was selected. Next,

model . This added heat capacity and a time d
wind driven evaporation or | atent heat fl ux
wind or waves. The calculated increaseencent e
tration in H81 for various slab ocean config
The equilibrium temperature changes produced
sidered as shown in Fig. 10c (data from H81,
cooling from clouds and aerosols as well as
doubling was introduced. These are the fl ux

when theonCcGentration is first doubled from 3
to return to a steady state. This is shown i
ture record used in H81 is shown in Fizg. 10
concentration, Keeling (2023) has been adde
war ming phase of the AMO is indicated. The a
this global temperature record using a combi
CQ concentration, changes in sol ar flux and
shown in Fig. 10f (adapted from H81, figure

a red asterisk.
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a) * Climate Sensitivity/Feedbacks
Model Description T.(°C) f FWm?)

1 FAH,65LR, FCA 122 1 4.0

2 FRH,65LR, FCA 194 16 39

3 Same as 2, except MALR replaces 6.5LR 1.37 0.7 4.0

4 Same as 2, except FCT replaces FCA 14 39

-] Same as 2, except SAF included 2528 1314

[ Same as 2, except VAF included =35 =18

HS81, Table 1

mat e

Mo d e |

i b) = Ocean Heating c) * Radiative forcing
0.9 | CO, Warming 3.0
og | — MNoOcean Heat Capacity 2.0
| Mixed Layer o
0.r | Mixed Layer + Thermacline (k= 1cm?) 4, e
o 0.6 | Mixed Layer + Thermocline [k = =) 4 a :
= o0s | / A A0 ‘ i
< 04| /' 1’[ - 9 | !
| . : 0y LELY T High H,
03 | Prohabh\mnniﬂsd [f ‘;j“ it ] At | o | et (::'“ 5
0.2 | - 'f‘l"" - @00 ppm) | HS0, | Seot {+2%0f | (+2%00 | 33 poe) nz
01 | e T L < (Ar=+0.2) [(AT=001 | globey | gobe)
04— L . uhhn;: Jrpe.  Lad  aege MO o coE
mnos Arrosols  Albedo 5 .28 i CCLF
18 1900 1820 4:‘;‘:_ 1280 1980 2000 (+1%) mll;st:l." (+0,05) tf;l':do( u?uwnu Wle-:.l’ﬂ
T=+ ag]
—— Mo HC — ML — ML*TC (k=1 cm2) — ML+TC (k==) )
From H81, Figure 1 From H81,Figure 2
d) * CO, Step Doubling
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A ~ ~
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Atm. Atm. Atm.
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C (st e |rosfe1a gl UK A
Surf. Surf. ¥ Surf.
b) T,=2875 4.3 T,=2875 +3.9 T, = 287.5 0.0
i) Immediate response ii) A few months later iif) Many years later
From H81, Figure 4
* Temperature Simulation
* Surface Temperature Record ] P
380 Ocean model: mixed layer only m‘”:ﬁ‘:::}’:‘:x‘;““ﬂ.
e) oz N il
340 0.2 ol e
=
2 330
o 320 AMO
E <
310 1
300 E & G -
280 ) 4 o 02 LTy T S ———— N €O, + volcanoes + sun
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From HS1, Figure 3 Dot
FromH81,Figure 5
FigurTehelO:oundation of the pseudoscience of rad
ity established by H81. The 1940 AMO peak in t
cated by an asterisk in f).
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The radiative perturbations used in H81l were
to explain climate change in all/l of the | PCC
None of the work at NASA was challenged by
model and calculated the ocean heating:2in a
concentration using a simplified GCM, Manab:
increase in ocean temperature of 3.2 AC. Th
Stouffer, 1980, fig. 6).
298
296
294
¥ = =
2 292 1x CO,
& 290
a
£ 288
@D
= 286
284
282 |,
280 !
01 2 3 456 7 8 9 1011 12 13 14
Year
——1xCO2 4xCO2
Fig. 6. Time variation of the global mean water temperature of the mixed
layer ocean from 1 x CO, and 4 x CO, experiments. A 1 year running mean
operator is applied to both curves
Figure 11: Ocean warming produncemndt rbayt iao nd x (iDmad ra

Manabe and Stouffer, 1980).

The climate models use radiative transfer al
heating that are integrated over time to det
calculation of the LW R rates of cooling was
for, ©@l vy, Manabe and Strickler (1964), Ston
Most of this work was focused on the total L
al (2008) for a tropical model atmosphere gi
AC per day (see Fig. 21la). Ackerman provi dec
conditions and the change in coxotomgemtat &@tsi @
300 to 600 ppm. The tot al cooling rates are
They are similar to those published by Feldn
is indicated by the blue dotted I|Iine. Al most
osphere to the surface originates from bel o
spheric cooling rate ofnocre na rdaad u olni nfg oarf 3t0Me t(C
AC per day. This is shown in Fig. 12b and o
Ackerman, fig. 3b). The changes in troposphe
et al (2008) (see Fig. 21c¢c). These are too s
ations of the surface and near surface "bound
L an increase in temperature of +0.08 AC is
This is equivalent to riding an elevator dow
Science of Climate Change https://scienceofcli
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change in these cooling ratesomrceduacadi oynw § he md
ppm and c¢c) change in tropospheric cooling rates

Il n H84, Hansen et al (1984) applied electron
cept of <climate sensitivity. They assumed th
mi dity assumption introduced in MW67 was re
snow/ice extent were also included. Whdeonu-t he
bling or a 2% increase in ol ar f 1l ux, t heir
y adjusting the surface and air temper
e needed to achieve this energy balanc
f t e e d
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nw o

l ux emit d to spac efined an effec
average emperatur e, nor i s there an
s discussed in more detail in Section
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tune the models to match the gl obal mean te
TAR to denote the First, Second and Third As
AR6 for the | ater reports. AR1, AR2 and ARS3
The ocean oscillations such as the AMO are ¢
heating and the wind driven cooling within t
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Clar k: Nobel Prize for Climate Model
Each paper wildl start with a 30 word cap
anthropogenic c¢climate change contributed
event
The CMI P5 and CMI P6 model ensembles and ot he
tion to explain the observed extreme weathe
change related, for example to ocean oscil/|
éenhancedo by radiative forcings. The same ¢
was used in the Sixth | PCC Climate Assessmen
a) b) Natural
sa— LFETINg o
. - GHG.:G - .model- AMO ﬂ
28 Trop-Anthro /, 4 < ) observations 1940 peak '1”
t Anthro ﬁ 0.5 "J b
~ 2 E L :
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22 Tett etal, 2000, fig. 1 {1 # 1ok A SPLl{Flg' - ; 1
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Figure 16: The radiative forcings used by the cl
record shown in a) are separated into natural a
rerun using the natural forcings to establish a
c) to show the O6human causedd warming. A vague
ant hropogenic warming caused an increase in th
event so.
3.6 Radiative Forcings, Feedbacks and CI |
The introduction to Chapter 7 of the Working
Panel on Climate Change (I PCC),THd iHrmeartteh Ass see
budget, climate feedbactkarnt @aind cli mate sensi
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pter assesses he present state o
ws of energy into and out of the
ate response t a radiative forci
use, e those caused by anthropogenic ¢
osols and their precursors, affect climat
phere energy budget. The effective radia
tions, including any consequent adjustmer
temperature response). How the climate sy
y c¢climate feedbacks associated with phy:s
esses. These feedback processes are assE®e
esponse, namely equilibrium climate sens
TC

R) .

i me series of the radiative forcings us
changes are shown in Figs. 17a and 1760
own in Fig. 7c. The attribution to hum
Onatur al Ohuman causesd is shown i
hown in Fig. 17e. They are
s, changes to the rural/ u
to 6homogeni zed the tempe
bal recordbé has been crea
22001170c)),, BOedrAd eero aanndd SO@eiNtErsilr
ominant terms in the ocea
e recovery from the Litt!l
5
r

h t
| n
i 0
i

a
0
m
k

b
c
N
(

c D

WS oTO TP OIT Do VT
— R
Q

O Q9 S5 S
H@—

> o

Oﬂo_mﬂ!—r
- Cc

(2]

—

3

Y

=]

—

(see Fi 38 and 40) .
ecor d. T

mperature prodaooned
ities shown in Fig.

s
e O0tunedd model
biyr at idomu.bl Thigs
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[ cussion in th
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s been an extensive d
nd the related feedba
et al , 2020; Zelinka et al |, 2020) .

t energy transfer processes that cor
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« Simulated Global Temperatures 1850 to 2019
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180 i 1000 ' weo | xo0  am

FigurTehel7a:ittri bution process from the CMIP6 mode
of the radiative forcings and b) time dependen
Otunedd temperature record using a set of radia:
record, d) separate sets of forcings are used tc¢
e) the contributions of the AMO, UHI etc. to the
climate sensitivity (ECS) estimated from the CMI
and FAQ 3.1 Fig. 1, ECS data from Table 7. SM.5)
4. Climate Energy Transfer
Since 1800, the atmoshaserimccreasedthbntapmr ox
280 to 420 ppm, Keeling (2023) . 2iTlhishédakWpRc¢
emitted to space at TOA wiemhissi oimebsapescstr dhe
a similar increase in the downward LW R fl ux
(2017) ., Boub&di @@ from 280 to 560 ppm, the de
(OLR) is estimate@CCo(BO613)7 Wtmpresent,, the
concentration i s near 2.4 ppm. This produce
surface of approypiematyelay .0 .TehEedooWaemygesati onCa]
Fig. 18a and the changes in total flux are
change in flux at TOA produced by OncC@@ses
N.O and h@WWe been provided by Wi jngaarden and
Science of Climate Change https://scienceofcli
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320 3> 4 3 ig o __Zj‘_nj_i_it‘il_f
300 —— g - e e o
280 D—‘mu 2uu' 4I;IIJ flsuu Tauu
1800 1850 1900 1950 2000 [COL ppm

Year —s—ALWIR dn o— A LWIR up
gure 18: a) The measus ednicrenrntease oinn fatomo LB
d b) calculated changes in atmospheric, LWIR f
nction fromData from tabl
a non-equilibrium system, a change in flu
a thermal reservoir. A change in temperat
tent or enthalpy of the ther mal reservoir
the | ocal heat capacity, Clark (2013a; 20
evapotranspiration (moist convection) an
surface ther mal reservoir and must be i
re may also be significant daily and sea:
ar flux and the temperature response, Cl a
and ocean-air interfaces are different a
vection is also a mass transport process
n of the earth. These interactions result
vective structure, the trade winds and t
thdéds weather patterns. I n the tropospher
cel by air compression/expansion (see Se:q
cel cooling produced by the net LW R emis
| PCC assumes that the decrease in LW R f|
enhouse gas concentration changes the ene
ature increases until the energy balance
tial increase in temperature produces an
temperature response. Other effects, suc
solar flux reflected back to space and
l ed radiative forcings, Ramaswamy et al (
ks is used in the coupled atmosphere-ocea
roach is il lTustrated above in Figs. 13 an
processes that determine the surface te
rges. This has been discussed in detail t
s analysis.
The LWIR flux in the atmosphere consists
l ine intensity depends on the molecul ar
|l uenced by mol ecul ar collisions. The |l ine
t all of the downward greenhouse gas LWIR
m within the | owest 2 km | ayer of the tr
centration is increased, any additional I
surface by a combination of mol ecul ar |
There is no ther mal equilibrium or steady
nge in the rate of cooling (or heating) o
l ow to mid | ati tbtuadersg e mat rdaotui bolni nfgr oconi 3t0hOe t
ence of Climate Change https://scienceofcli
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maxi mum decrease in the LW R cooling rate, o
is combined with the normal daily and season
i ncreases doruobm iangCGare t oo small to detect.
3) Over the oceans, the penetration depth of
inches). The wind driven evaporation removes
cooling flux and the | atent heat flux are cc
duced in this | ayer sinks and is replaced by
N30A latitude bands, t he annual averagéeheé on
average annual i ncreaseennr atimos phercaoar COnt |
This produces a decrease in the net?2ybkWITRi soc
is too small to have any measurable effect o
4)y Over |l and, al most al/l of the absorbed sol
which it is received. Heat is removed from
surface is warmer than the air | ayer above.
evening when the convection stops and the suU
emi ssi on This transition temperature is re
through. A decrease in net LW R?yghiosl itnogo fslnuax
produce a detectable change in surface tempe
perature

5) The 1 PCC c¢claims that a series of radiatiyv
mean temperature record. Consideration of th
termine the surface temperature and the aver
ture record provide an alternative explanat
ocean surface temperature are coupled to the
tems that form over the oceans and move over
convection transition temperature in the diu
effects have increased as urban areas have g
weat her stations used to determine the gl ob:
record. The process of homogeni zati on wused

war mi ng.

These areas wil/ now be considered in more d
4.1 Radiative Forcing by Greenhouse Gase
t he Earth
When the atmospheric concentration of a gr ee
LWIR flux emitted to space at TOA, within tF
specific to each greenhouse gas considered,
TOA is considered to be a radiative forcing
Section 3. 6) Ot her radiative forcings, such
reflected solar flux at TOA and produce cool
adjusts to restore the flux balance at TOA,
there is a |linear relationship between th
sponse oT (I PCC, 2021; Ramaswamy, 2019). The
®N = o@F +UpT
Here U is a net feedback parameter. The init
response
The concept of radiative forcing by greenhou
for a 1-D RC steady state model . It is a mat
applied to an equilibrium average climate st
cur after the initial phot on absorption by t
excited molecular vibration-rotation states
Science of Climate Change https://scienceofcli
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by mol ecul ar collisions and the photon ener ¢
smal | amount of additional heat rel eased at
combination of wideband LW R emission and | o
by LW R emission is |imited by the increase
wavelength specific decrease in LW R flux af
back to space at TOA. Any change to the ener
The atmospheric LW R flux consists of | R emi
(Clark and R°rsch, 2023; Wijngaarden and Harpg
t ween two molecular rotation-vibration state
The collision frequehcY¥heni hbeetasepdbaphéenewi
decrease in excited state |ifetime by mol ecu
certainty Principle applied to energy and ti
absorption emission bands, the |l ines overl arg
tudes, these | ines become narrower as the te
LWIR flux can pass through the gaps bet ween
without additional absorption/ emission The
This is illustrated schematically in Fig. 19
the 590 %troe i0O®@n.cmAl most all of the downward
inates from within the first 2 km |l ayer of t
flux originates from the first 100 m | ayer
) A A 1.0 |
10 km | 1 b) 1
0.8 :
3 —> il |-
A 4 S 0.4 ]
B | — | —
IJ 20_2 : —_——
| ] {
) | - i e | i
| 590 592 594 ey 596 598 600
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T 806 |/ :
= f
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o l
0.4
0 1 2 3 4
Altitude (km)
——272,20RH 272, 70 RH
300, 20 RH 300, 70 RH
Figure 19: a) Transition from absorption-emissi
altituded I19inneglnedtaHb )2 311 newi alndh $Ghers Hn thHe 590
spectral region for altitudes of 0, 5 and 10 kn
surface vs. altitude for surface temperatures o
midity (RH). Al most all of the downward flux re
km | ayer. Approximately half originates from wi:
Fig 20a illustrates the energy transfer proc
Science of Climate Change https://scienceofcli

25



Cl ar k: Nobel Prize for Climate Model

pl ane parallel atmosphere approximation). Th
downwards at the |l ocal air temperature. It i
bel ow and the downward LW R flux from above.
by the absorption of near | R (NIR) solar ra
parcel is also in a turbulent convective flo
air parcel at the | ocal |l apse rate. As the a
ul ar energy is converted to gravitational p C
the radiative forcing in the troposphkbemneepro
tration. The small amount of additional heat
iI's initially coupled to the | ocal air parcel
wideband LWIR emission, mainly by the water
Net Flux

a
) Fnet:-5 Fup+ -ﬂdn -2 Fl'_m

Downward Flux Solar

Near IR 1.0

| Fin 7Hearing E b) 2 T aumespen

1 Q 0.8 __.I- " missio
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b) l.—Lbsmhed AF,, Motion =
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Frn |[H:0] g
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8 Fru 0.0 4 — . L N
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Upward Flux Typical Lapse rate
F -6.5K km!
up

Figurae) 2T0h:e energy transfer processes for a | oce
at mosphere) and b) the dissi;pdadubolni nogfd tbhye tahbes onrd
spheric energy transfer processes (schematic).
CQ P and R bands is dissipated as small changes

potent.

4. 2 The LWI R Cooling Rate and the LW R S

When the atmospheric concentration of a gree
at TOA is produced by small changes in emiss
emi ssion from each |l evel is modified by the
to understand the atmosplharmbid nlyeattihemg chfahget
has to be calculated at each | evel in the at:
by dividing by the heat capacity pfandthespeoct
band average LW R cooling rates for a tropic
(2008) . The LWIR cooling rate for most of t1
2.5 K per day.

The change in the rate of LW R cooling in thi
of theo@O@®entration is shown in Fig. 21b, | ac
maxi mum change in the cooling rate of -3 K p
a pressure near 1 mbar and a temperature nee¢
pacity of the air %t dheoefowe, abbet chahge
needed to produce a cooling rate€ dfn -alldK tp e
cooling is decoupled from | ower altitudes by
Science of Climate Change https://scienceofcli
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h n cooling rate for the troposp

8 er day at an altitude of 2 km. T

900 €W Mt a |l apselrateaadfl y-&.hmmngekmn temper:
alt

decrease in itude of 12 meters. This is e
results were obtained by Ackerman (1979), (s
0.4
10 | b)_,.. 50km
TR S gt e s it e s
——10 to 3250 cm-1 E L
——10t0 350 g
350 to 500 * 100
-~ 500 to 630
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Figure 21: a) Thbtahd(ha8ndoawBdeb®dgedn IR cooling r
Model Atmosphere on a |l og-pressure scal e, b) th
a eQ@oubling from 287 to 574 ppm at mid | atitude
from b) on an enl arged scal e.
Fi g. 22 shows the vertical velocity profile
|l ayer. This is from Doppler heterodyne LI DAR
Polytechnique, §21 Gh5 ,0 fGiPmaerits ,etJualy (122007) .
is N2 mos a vertidalndveal étaiptsye lofatnk amfrs p@a.rx ek
by 6.5 K in 1000 seconds or about 17 minutes
cooling rate is -0.4 K per minute. This is 1
duced byWoabCOng as shown in Fig. 21c. Here t
+0.08 K per day I n signal processing terms,
ations in the surface boundary | ayer is suff
CQ doubling is wel/l bel ow t hec dred eercttri aotni d n nfi r
the present is near 140 ppm. I n this case,
per day, which is also well bel ow the detect
W(m s)
& 2] -i"- \ “lr WLE
4 1 wUrIIRIN .',* i =~ url |'I’ 0
£ 'Jfr'::f“ I ARALSE R
an T T T T
0800 1000 1200 1400 1600 1800
Time (UT)
Figur\Wwer2t2i:cal velocity profile in the turbulent
£cole Polytechniqgué¢, 2006t husinBabDoppl eul net@rod)
from Gibert (2007), fig. 6.
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The basic assumption of a perturbation by a |

s invalid.

The i mplications of Eq. 3 for the gl obal
energy balance condition which states th:
n

radiation should be i bal ance with F [th
incoming solar radiation would not change
energy balance condition implies that F
unperturbed atmosphere.Ramamathan, 1975
He simply accepted the invalid equilibrium c
energy transfer analysis. The heat released
crease in LWR flux at TOA is radiated back
Fig. 20b) . There is no significant change t
heating effects are too small to be detected
i's no accumul ation of heat over ti me.
The downward LW R flux from the | ower tropos
exchange energy with the upward LW R flux en
face air | ayer are at similar temperatures,
I R photons are exchanged without any signifi
ing flux (upward minus downward LW R flux) &
LWIR atmospheric transmission window. This n
sorbed solar insolation. The surface war ms U
convection. This drives the tropospheric hea
ature, humidity and cloud cover. In particul
ward LWIR flux from the c¢cloud base o6fills in
is illustrated in Fig 23. When the surface
LWIR flux emitted by the surface outside of
| ower troposphere and can increase the conve
the | and-air interfaces have different ener |
rately.
~ 05 - 0.5
§o4 . e e 504 il o
E 0.3 / | E&?\\igs ?: - £ 03 | Qz I;
® T = . | -+ 7
3 02 |/ i o 2 02 y — e
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cm’? —— 288K Bbdy i 288K Dn 70% RH
288K Bbdy 288K 70%RH 288K Cloud 288K 20% RH
Figure 23: The surface exchange energy for surf
surface emission and downward LWl R cfolnicxe nftarata orn
400 ppmO drhege bBhds are indicated. b) Same as a)
RH and for altostratus cloud cover with a 2.5 k
1500'smectral-'!spergéeral cmsolution, MODTRAN, (20
4.3 The Effect of am Cormcemtsreat nomltomosPdhe
peratures
Over the oceans, the surface is almost trans
within the first meter |l ayer and 90% is abso
ature rise is smal/|l and the bulk ocean temp
Science of Climate Change https://scienceofcli
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sufficient for the excess solar heat to be r
at |l atitudes outside of the tropics, the sol
surface | ayers are not coupled to the surfac
i s established. During the winter, the sur f
temperatures cool and establish a uniform te
mont hly temperature profiles for 2018 from =
| atitude) centered at 30A N, 20A W in the N.
(2023). The data are from the Argo Marine At
a depth of 30 m reach a temperature of 24 AC
depth of 100 m. The surface temperature pha:
and the peak ocean temperatures response 1is
weeks The phase shifts or time delays are c
Clark (2023) At higher |l atitudes, the ocear
shown in Fig. 24, with | ower temperatures. i
may easily rétaoh? aw@a@@mMtomumn extending down
no requirement for an exact flux balance be

oceans.

Summer . St |

o 1 2 3 4 5 6 7 8 9 10 11 12

Month
——25m —+—10m 20m 30m ——40m
—+=50m —+—60m =70 m ——80m ——90 m
—+—100 m —=-150m 200 m

Figure 24: Monthly ocean temperatures at 30A N,
da

Long term (1958-2006) zonal |l atitude band av
heat and sensible heat fl ux, the wind speed
through 25f, adapted from Yu et al (2008). T
surface is |l ess than 100 micron (0.004 inch
Figure 26. The net LW R cooling flux remov
evaporation or | atent heat flux is the remov
heat flux is the transfer of thermal energy
water produced by these three processes i s n
replaced by warmer water from bel ow. This
surface cooling processes are illustrated sc
t hat is cooler than the bulk ocean undernea-
surface that enables the heat removed by the
from the warmer water | ayer bel ow. The cool
of ocean surface temperatures using remote s
et al (2004) .

Science of Climate Change https://scienceofcli

29



Cl ar k: Nobel Prize for Climate Model
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Figure 25: Long term |l atitude band averages of
ble heat flux, wind speed and absolute humidity.
are shown. Adapted from Yu et al (2008).
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and b) 1200 The 206catm onsabesbrpheomaban€® and t|
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Figure 27: Ocean cooling (schematic): heat is r
(latent heat flux) and the sensible heat fl ux.
100 micron | ayer. The cool er water produced by
|l ayer, sinks and c¢
cean energy transfer involves the interact
here is a | arge solar heated reservoir that
ooling is |Iimited to a thin surface reservo
y ocean currents within the ocean gyre circ
n the LW R flux and | atent heat flux that d
tur e. I n signal processing terms, this is n
ooling that produce variations in ocean sur
n winter wind speed at higher | atitudes enh
n wind speed over periods of a few years | e
eratures including the EI Nifo Southern Osc
here are also changes in wind speed over de
he Pacific Decadal Oscillation (PDO). Ocear
ions 4.5 and 5. 2
Science of Climate Change https://scienceofcli

31



Cl ar k: Nobel Prize for Climate Model

Using the available hourly data for 2006 to
N (on the equator), the long term averages O
N39 Wamd 53 2N150 Wtnandard deviation), TRI TON
mi ssing data. Approximately 40,400 hourly da
is a capture rate near 26%. These | atent hee
rate of 158TNd2m&®i m source of fluctuations o
in the downward LW R flux produced by vari at
heat flux, it is changes in the wind speed.
for the first 6 months of 2016. Fig. 28b sho
the hourly average net LW R flux and | atent
The sensitivity of the | atent heat flux to
zonal averages of the |l atent heat flux and t
in Fig. 29. Within the N30A | at?iftoude kamchg et
speed df Herm,sde@r ®asme in net LW R cooling f
in wind speédFoeracompami son, the |l ong term 1
equator, recorded by the TFTRICT@GNkbamy mREeéEtrwehk
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Figure 28: Short term average data recorded for
170A W, OA N (equator): a) 10-minute average re
c) 1-hour average |l atent heat and net LW R fl ux
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Figure 29: The sensitivity of the ocean | atent
al (2008)
The i mmedi ate cause of the ENSO is a change
the solar heating and wind driven evaporati
ENSO peak was produced by a decréaseria wend
6 months. The corresponding de<c?raenads & hien tleanpe
increase of 2.5 AC extended to a depth of at
was approxi matfedry 880100 xMJ1 mx 75 m water col un
cumul ative increase in downward LWI R foux t
concentration wasThreearhah.ge6 iMJ omean heat <co
times |l arger than the cumulative; ( Beepe&setion
for further details).
Over |l arge areas of the oceans? Hbwesensi bhe
significant increase in winter sensible heat
is produced by an increase in winter wind sy
i ncreases Part of the increase in winter <co
the cold air flow from N. America across t he
Within the area bounded by 30A to 42A N and
average sensible and | atent heat fluxes are
The summer to winter increases in the sensib
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Figure 30 Long term (1947-2007) daily average
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The variation in the annual mean evaporati ol
2005 is shown in Fig. 31, adapted from Yu, (
11 cm per year from 103 cm per year in 1977
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increase in average | atent? Heat rfelflex emnfc egp mr
of 2°2Womresponds to an evaApd®hatianrease ©bHh
attributed to an increase in winter wind spe
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Figure 31: Average change in the gl obal evapor e
changes in the average | atent heat flux are al s
The | PCC assumes that the surface responds t
in surface temperature that is amplified by
However, the quantitative details of t he oce
not been considered. As shown above in:Fig.
concentration of 140 ppm since 1800 has proc

the surface of @dpghosi st elowp2eW mo the sur |
reduces the net LWI R cool i ng?hfasuxo.c cHiorweevde rg,r a
time. At present, the average annual i ncreas
m2or 34 mi2plerwgetns . m

The net LWI R ich@woclainnhgbef |suixmpl@ fied for di scus
Law modi fied with a variable atmospheric spe

irneg G (-DT0 % nRrwi Q1 d (2)

Her e, 8 is Stefanos constiasntt, hel s wr ftahces st udr e pi
surface air temperataire t(hetihumindiKtey vd ep e n dpL
andinQidss the downward LW R flux from clouds (

The | atenty hiesatgifvieunx ,b yQ
I h =1 §PQ -nPr R U (3)

Her gaql Sk an empifwscal thensabaotatd water vapo
tempersatlBi @8 The saturated water vapor gLoncer

Rh is the relative humidity and U is the wind
The increase in surface temperature nemayd t
be evaluated by combining eguati dB535 W& @nd
klat— 3, RH

= 80 %, tth F1 ,6 gn wes:
irn@h n@ G ( H . %-HiﬂT +  A5Pusti  KG wh8 *6P (4)

The water vapor pressure is calculated using
Ts is calculated using the o6goal seekd algori
onlsgyi § increased in the calcul at?foonr. tAte 3l0a tAe
flux. This is similar to the values of the |
Fig. 32a shows the increase in temperZaftamre |

ocean surface temperatures from O to 34 AC.
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increase just the LWIRwsuhdateaemi ssuphi by ©
The orange |line shows the temperature rise n
At a surface temperature of 0 AcC, the i ncrec
combined f 1l ux These values decrease to 0. 33
Fig 32b shows the separate contributioms of
increase in cooling flux vs. ocean surface t
AC the | atent heat fraction increases from 5

a) 0.5 b) 2.0

Increase LWIR flux only
0-4\ ;.'-'1_5
£

O3 = -

» ~ 10

E 0.2 | 5 Change in LWIR flux

- :D.E\

0.0 0.0

0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35
Surface Temperature, °C Surface Temperature, °C
——ATs LWIR —— ATs (LWIR+LH) —ALWIR ALH

Figure 32: a) The increase in surface temperatu
the LWIR + | atent heatafkltothe(osuangeel teempebypt 2r
to 34 AC. b) The separate contributi on?t ootfalt he
cooling flux increase vs. increase in ocean sur:
This simple analysis indicates that the incl
fer produces a negative feedback. This was d
back. Part of the increase in downward LWIR
additional evaporation increases the surfac:¢
from the surface are entrained in the air f|I
plification of the surface temperature by an
above the surface These effects are al so sn
variations in the surface cooling flux. The
ing increases the surface temperature and ¢t
require further evalwuation.
4.4 The Effect of an, Caoanceateat hoAt mopsph
peratures
Over | and, al |l of the flux terms are absorhb
initially increases after sunrise as the sol
with both the cooler air above and the subsu
drives the evapotranspiration (moist convect
the surface during the first part of the day
Ssubsurface gradient reverses and the stored
temperatures equalize in the evening, the co
net LW R emission. This convection transitio
system passing through. Al most all of the ab
cycle. The heat transfer is localized. The d
typically 0.5 to 2 m, and the seasonal tempe
Clark and R°rsch (2023) There are also chal
peak solar flux and the temperature response
sonal phase shift was described by Fourier (
soil temperatures at depths from 0.5 to 80 c
site at OO6Neill, Neb., August 13, 1953 are ¢
surface temperature phase shift, ut , and the
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the surface,
sur face, t he
sur f aa®. iTh elrbe

he temperature rise decreases
eCmp eTrhaet usruer fraicsee aiisr 2Z2e mper atur
is almost no measurable diurn

t
t
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Figure 33: 2 m air temperature and subsurface t
13-14, 1953.
As shown above in Fig 19c, al most all of t
within the first 2 km | ayer of the troposphe
the first 100 m | ayer Near the surface, bot
the diurnal cycl e. Fi gs. 34a and 34b show th
the OO6Neill, Nebraska test site during the
related to the temperature changes shown in
at 06:30 to 35% at 16: 30 and then increased
i ng The absolute humidity increased from at
creased back to near 15 mbar by 00: 30 the fo
the warm surface during the day.
22
. 80
: £ 20
2170 [
2 5 18
Eso 3
@ 50 816
ﬁm EM
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Figure 34: a) Relative humidity, % and b) absol
August 183 1953.

The fixed RH a

Ssu ignores the int
flux. Fig. 35 sho
2

tion al
t da¥d3dymeeaonddae:

p
S
08 at t
S

I
during the year h Grasslands Ameri
Park near Il rvine, . California. Al most all
sun warms the vegetation and the surface. Th
tation dries out after the wi?nddéddonrme nsonds t
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evaporation rate of aApptbkbematglipnldabeWemis
from onshore to offshore fl ow. The onshore f
higher humidity. The offshore flow from the
| ower humidity. Fig. 36a shows the RH (%) an
the year at half hour interval s. Some of t hi
of fshore fl ow are indicared by the dotted I
(2023) .
6
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Figure 35: Total daytime and nighttime | atent he
itoring site near Il rvine, CA during 2008.
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S
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Figure 36: a) Hal f hour RH (%) and b) air tempe
during 2008. Some of the temperature spikes and
indicated |i1
As discussed above in relation to Fig. 18,
CQ flux from the | ower tropospheréylt oThihse csa

have no measurable effect on the humidity i/
fixed RH distribution used by M&W is not val
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can also be converted into | atent heat f1l ux.
flux near the surface have been ignored. Thi
used in MW67 that created the water vapor fe
The various flux terms interact with the sur
face. However, the weather station temperat
( MSAT) measured in a ventilated enclosure |
Oke (2006) . I n general, the minimum MSAT anda
but the maximum surface temperature is 1larg
(2023) . The minimum and maxi mum temperatur e:
processes. The minimum temperature i s reset
| ocal weat her system passing through. The me
bet ween the solar heating, the combined net
tion) and the subsurface thermal transport.
the warm air rising from the surface with t1!
The important physical variables in the weat
mum MSAT and the delta T or difference betw
average MS¥WiL/ 2(T has I ittle useful meani ng.
Starting in the early 1980s, the traditional
enclosure fitted with Six06s min/ max ther mome
with an electronic ther mometer, Quayl e et al
susceptible to short temperature transients
averaged to simulate the ther mal response ti
contribute to an observed warming in the wea
To il lustrate the nor mal variation in the MS
averages for the OO6Neill, Neb. weather stati
10 standard devVhatdi)dnwalamnes taree qall s(ol shown.
approximately 30 days between the peak sol a
seasonal temperature response. I n addition,
13. 4C NRor the entire year whicdCe The 1l mpemp
standard deviations iddcirreasemihemomwa o readx i mat

40 I

L 30 e S
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Figurl1le98317-:2010 daily climate averages for OO6Nei l
deviati onsmaanith ahe @TseTshown. The seasonal pha

A simple ther mal engineering model of the su
Grasslands site was wused t o evoanlcueantte atth eo ne fof
peratures (Clark and R°rsch 2023; Clark, 201
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concentration from 280 to 560 ppm, the incre
small to measure in the nor mal day to day va
addi tion, the diurnal and seasonal phase shi
not in ther mal equilibrium, Clark (2023).

4.5 The Coupling of Ocean Surface Temper
Akasofu (2010) explained the gl obal temper at

mul ti decadal temperature oscillations super:i
of proxy data in his analysis including ice
sea ice changes, gl acier changes, tree ring
that the | PCC projections of climate war ming
an extrapolation of the | atest warming phase
Jan-Dec Global Mean Temperature over Land & Ocean
T e e R e 430
g oat B y
Recovery from 8 o Lk .
Little Ice Age $ 0l s 425
y § oo IPCC Prediction ,*
* 027 /s
_____ -"""""f'- t’.g_;f /’ 4 2.0
Eas.— ] ’
g o . g
Y = ;-mma B0 BB 10 B0 180 200 ,’l 415 o
\__ & NCOCHESDINOAR . 5
’ -
. P [
hﬂuh{de€adal : . ‘ 10 &
Oscillation E
L 1]
=
Little Ice Age
=
- d | Observational Data
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Figure 9. The figure shows that the linear trend between 1880 and 2000 is a continuation of the recovery
from the LIA, together with the superimposed multi-decadal oscillation. It also shows the predicted
temperature rise by the IPCC after 2000. It is assumed that the recovery from the LIA would continue to
2100, together with the superimposed multi-decadal oscillation. This view could explain the halting of the
warming after 2000. The observed temperature in 2008 is shown by a red dot with a green arrow. It has
been suggested by the IPCC that the thick blue lime portion was caused mostly by the greenhouse effect, so
their future projection is a sort of extension of the blue line.

FigurTehe38l:i near temperature recov
posed. Adapted from Akasofu (2010

When the climate temperature anomaly record,
domi nant term is found to be the AMO (HadCru
in Fig. 39a The AMO is a |l ong term quasi-pe
N. Atl anti cc tOx edd AMG m 2002 2) . Superi mposed o
i ncrease in temperature. This is the recove
l i near equation for the slope and the | east
Before 1970, the AMO and HadCRUT4 track quit
oscillation and the short term fluctuations.
approxi m&t ealiyher 3than the AMO. The short te
correlation coefficient between the two dat a
| arge areas of N. America, Western Europe ar
over the oceans and move overland couple the
data through the diurnal convection transit
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contributions of the other ocean oscillation
| OD and the PDO are dipoles that tend to cal
area of the tropical Paci fic Ocean. However,
oceans have a major i mpact on ocean evapor at
struction of the AMO from 1567 (Gray et al,
also indicated in green
1.0 50
- AMO = 0. 205" Sin[((Yr-1856)-14.3)/61] h 4.0 I
E“ \.|..|,,. ILIMIZRG" Y -5 ,:_;.l;\_" Irh "ﬂ13{ . 5_0 |
Eos e 1. 2 |
g £ I
5 o 10 | |
& Z 5o | |
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Figure 39: a) Plots of the HadCRUT4 and AMO t emj
ilarities. Both the Il ong term 60 year oscillati
in both plots. The role of O6adjustmentsd in the
b) Tree ring reconstruction of the AMO from 156
There is still an additional part of the rec
signal. This may be explained as a combinat:.i
related to population growth that were not p
rur al weat her stations used to create the g
6homogeni zationé adjustments that have been
the o6infillingd of missing data and adj ust me
station | ocation and instrumentation. I't has
record has been created by such adjustments.
by Andrews (2001la; 2017Db(;20iIn0d) ,2 OBlefrcger DadnAd eSoh
and OO6Neill et al (2022) The effect of the
from DO6AI e(02@®h@) Wad tshown in Fig. 40.
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Figure 40: a) Changes in the number of stations
the average temperatures. b) Changes in the num

The role of the
a long time. Th
tion was Call en

person to cJ abmcanmea

AMO in setting the surface a
first
rr (1938). The warming that
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phase of the AMO Rwrdi mptt He oI TWs t her e was
based on the cooling phase of the AMO from
200 8; Bryson and Dittberner, 1976) . I n H81,
analysis of thhe telidéd ewe st Wdr COt ati on record (
overl ooked the 1940 AMO peak when they start
(Jones et al, 1986; 1988). The I PCC also igr
(FAR WG1 fig. 11 SPM p. 29, I PCC 1990) and i
Si xth Assessment Report (AR6 WG1 TS CS Box 1
in Fig. 41. The AMO and the periods of recotl
records used by Callendar, Douglas, Jones et
in Figs. 41b through 41@.cdrheentnrcateiacsre iisn alt
41d through 419 (Keeling, 2023).
1.0 Callendar A,
gg ﬁ) { Douglas } I'U
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Figure) 4AMO anomaly and HadCRUT4 gl obal temper a
1970, b) temperature anomaly for N. temperate s
from Douglas (1975), d) global temperature anom
anomaly from Hansen et al, (1981), f) and g) gl
Il PCC (2021). T-heoobangesation COKeel ing curve) ar
The periods of record for the weather station d.
The | arge scale climate models are simply tu
There are two different ways that st bhenckhnmaht
tion is simply doubled and the model s run
l' i brium cli mate senstkptciowmicteynt(rEa@ 3)o.n S esc amde,r et
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by 1% per year The tedmpuelrlaitnug ep ocihmtn gies acta Itlh
response (TCR)
I n order to validate the climate model s, a ¢
gl obal mean temperature record. This may be
(2013) They defined the climate sensitiviti
2T/ ( ®EST =p@®)
JQCTR g+ F (5b
Here,i s the radiative forcing p#r ocdouncceedn tar ad o uc
in this cas?d otro a3 .ddodubWimg from épreindustri
change in radifatidpe fortchegclfavnagne in global
the change in the earth sy$t&€mehehangenient
taken from the HadCRUT4 gl obal temperature a
the CMIP5/RCP4.5 model ensemble. The change
take. The decadal temperature and forcing es
Fi gs. 42a and 42b. The 1910 AMO cycle minim
di scussed above in Section 4.3, the increase
forcing shown in Fig. 42b is coupled to the
effect on the bulk ocean temperature bel ow.
with estimates of ®@Q from various sources, O
mates are responsible for the observed heati
change in LWR flux is linear Pl ots of T v
be Iinear with a slope that changes with the
et al are shown in Figs. 42c and 42d. Using
C with a 5-95% confiddearce andeéwvath bBfITdDn2ide
of 0.e€.to 2.0
s a) 1 ‘ zooo.sw - 30h) ‘ I
';: 0.4 E 1970-2000 : —
£ 02} 1970-2009 1 &7 \ =
'EL ol AMO Max 80 E )
E T0s F: ‘l
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Figure 42: a) Decadal mean temperature estimate
perature series. b) Decadal mean forcing with s
c) Estimates of ECS and d) estimates of TCR. Da
Science of Climate Change https://scienceofcli

4 2



Cl ar k: Nobel Prize for Climate Model

4. 6 Air Compression: The Neglected Heat
One of the more egregious applications of th
tiond of Obéextremed nat up ale vwee ast hienr tehvee nattsmotso
cussed above in Section 3.5. At present, the
trationi ofneCa&or 2.4 ppm per year. The corresp
flux from the | ower tropo$phkire tanthaveunbo:
6extremed weather events. One of the main cl
heating produced by air compression. As dry
K kin There are two different energy transfer
heating by downsl ope winds and the second 1is
circulating within a high pressure system. 1
10 AC or more over a few days or | ess.

Downsl| ope winds are well known in many regi
names for the same effect. I n S. California
di abl o winds. I n the Rocky Mountains they ar
are F°hn winds. A good example of the effect
at Havr e, Mont ana, December 16 t o cloBnc elmot3r3at
was near 310 ppm. The thermograph trace is s
The temperat urme (fli5 sAC)r oisne fbiyve2 7mi nutdes( a%h d
AC) in less than 2 days.dFTHe3tdBperd at uwe thioe
connection between these downsl ope witpbnpdcewen
tration. Once the necessary weather pattern
vegetation very quickly and any ignition sou
system over the Great Basin produces an offs
winds may be increased by an adjacent | ow pr
taken on Dec. 5, 2017, showing the fires in
to sea by the offshore winds. The Marshall
destroyed about 1000 houses was caused by st
|l ated to human activity fu was dry g
moved very quickly b 1 mph winds,

+27F in +53F in less -41F in
S minutes  (pan 2 days 2 hours

+18 ;
L ot - 2hr
i et et
s TR :etﬁ*-?;:;
T Zg.,"‘“'_l +3tiiH.h
e T
Rgﬁmiu " 1 5 -,,'
ARRRARREY
Figure 43: a) Thermograph trace of a downsl ope
1933, and b) Terra satellite image of the fires
A stationary or blocking high pressure syste
several days, Clark and R°rsch (:2023hi.giNopre
dome formed over the Pacific Northwest in | a
tures as shown in Fig 4 4 As the high press
Oregon dropped from 116 to 64 AF (47 to 18 /
Once a O6blockingd high pressure system patt ¢
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mont hs. Since these systems also block rainf
produced by the reduced | atent heat flux at
about the 2003 European heat wave, Black et
pressure systems are a nor mal part of the Au
sure system regularly forms over the area ni
summer temperatures and very | ow winter temp

Figure 44: Blocking high pressure system over t|
system moved east, the temperature in Portland C
Jui28 t

4.7 The Dependence Gbntbaert Aambepheni Oc €81
peratures

The analysis of the time dependent energy ¢tr
ture presented above in Sections Xdcaontentdrat
of 140 ppm has not produced any measurabl e
dence that wvariations in ;tbdeanmétmocphee i cl icoa
be derived from the r el atcioonncsehn tpr abteitowe eann da tsn
temperatures and from isotope studies. First
and txheof®entration response show t hatontcheen -t
tration then follows. Second, a | arge body ¢
concentrations. Third, a detail ed ianndail cyasti ess ¢
only a small fraction, obntbatobhséomnedannbeea
genic causes. These areas wil/| now be consid
Fig. 45 shows the relationship between the :
HadCRUTS5 temperature series; andceéher atninawral m
Mauna Loa from 196@stponz3®@04.grEleen)CDODags the t
blue) by 9 months to a year (Humlum, 2024; H
and,C@ncentration data derived from the Vost
cooling) for each maj or cgolnacceinattriaotni,o nt hlea gdse ct
several thousand years, data from Mearns (20
of thdyC®O®he oceans as they cool

The Cncentration has been monitored at Ma u
since 1958, Keeling (2023) moWhitloer itnhgi smeitsh ondo,
ber eofco@@entration measurements were made U
dating back to the early nineteenth century.
(2022). Fig.40bnsleows athenCOecorded for the
to 1960 (adapted fromoBeektr &digon28§e¢nemall
320 ppm from 1870 to 1.980ak Therweés Bh9Pbomnad
380 ppm. clTchrecel& rati on then decreases to val
wi th the ceoanrcleyntG@ti ons recorded at >Maawmae rn-o:
trations derived from the Law Dome ice core.
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do not show the 1940 peakconTcheentgraed o nsst adresr ia
mata data. Stomata are | eaf pores used for ¢
proportiopealontcenttremt@CG®n. These stomata resul
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Figure 45: Annual changes in the HadCRUT4 and H
annual chaangenicrentthreatC®n measured atcoMawemda rlada .o
foll ows the temperature increase with a delay o
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Figure,4/:nc@@dtration data measured in the mari
l'ine), Law dome ice core data (blue crosses) al
Beck (2022), figure 25.
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Fig. 48 ,shonmwese lOr ati ons derived from | eaf st
analysis for the time interval bet ween 8, 70
core data, from Wagner et al (2002) . The | e
CQ concentration compared to the ice core da
ppm. The | eaf stomata data varies betwgen 27
concentrations derived from ice core measur
ments. I n additi on, the time resolution 1 s n
the ice core, the snow deposited at the sur
compressed snow is known as firn before it
process, physical and chemicanc ecrmtarnagteiso no.c cTuhr
cess may also alter the properties of the ic
50% | ower than the real values. This is disc
6500
7000 [
7500
o
o } '
o
1]
s ]
>
8000
8500 | v
9000 - b - - -
240 260 280 300 320 340
CO; [ppmv]
Figure; £48®dnc@@tration data from the Tayl or Dome
|l eaf stomata index proxies for the period 8700

The atmospheri c ,caosncreenctorradteido nf oorf exGampl e by
i's determined by the dynamic bal anaé¢ beédtwean

surface, Salby and HaQe e(2022a)o Thhel edacl ide
|l owed the 1963 nuclear test ban has provi de
Sal by and Harde (2021a) ., ddhrecemtcr &taisen i me lad tn
tropical surface temperatures was then inves
that the increase in tropical temperature ov
at mosphecormc&€®t rati on. Further analysis was

work demonstrated that the anthropogenic cor

CQ concentration was small . This is shown in

A similar reswWotutwasy(ohOnil€ews nbayigy €ii s of t he
CQ concentration from 1978, Keeling (2023) a
al (2002) An saingtnharlo pwoagse nniot€ Gids ®¢ epreablee oi o
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Figure 49: Measured (green) aAapsdncehtubaied (pom,
contributions frometmhieaesrsmalinl Y bilnueyceachdC@nt hr opoc

are also shown. The calculated (purple) increas
5. Cli mate Change Over Ti me
The earthos climate has been sufficiendly st
to allow for the evolution of Iife into its
over a wide range of time scal es. Stellar ev
over the | ast 2.5 billion years. The curren
photosynthesis and reached todayds |l evels of
500,000 years ago. The athnaoss pahlesra cv acroinecde nft rr a
7000 ppm to 200 ppm. Pl ate tectonics has al"
maj or changes in ocean <circulation. The ©pre
breakup of the supercontinent Pangaea that s
ocean changes since then include the format.i
Pacific and Atl antic Oceans by the I sthmus ¢
geol ogi cal past, planetary perturbations of
have produced a series of I ce Ages, each | as
the solar energy reaching the earth related
1000 years have produced the Minoan, Roman a
Mi ni mum or Little I ce Age, Clark and R°rsch,
Approximately 71% of the earthdéds surface is
tion of two fluids, air and water. The det ai
and there is no simple mathemati cal sol uti on
an exact flux balance between the solar heat
characteristic, guasi-periodic short and | on
periods near 3 to 7 years and in the 15 to
i mpacts on the earthoés cl i mate. Short term
term oscillations include the PDO and the AN
temperatures. Changes in | and use related to
changed | ocal climates. These effects includ
A convenient description of the earthoés cli

scheme which starts with five basic climate
precipitation and temperature. Such a cl assi
(2006) is shown in Fig. 50, NOAA (2023) .
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Fia5:A world map-Geiager <c¢l i ma

Our understanding of <c¢climate change over dif
dence for major climate change was the disca
servations of the glaciers in the Alps. The

using deep drilled ocean sedi ment cores by H
by I mbrie and Imbrie (1979). The influence ¢
climate was not established until the 1980s,
requires careful consideration of all of th
over different time scales within a framewol
narrowly as the I ong term trend in weather p
10 year interval s, is commonly wused. However
to ocean oscillations cannot be explained us
5.1 The Transition from Weather to Cl i mat
The quasi-periodic ocean oscillations provid
systems that form over the oceans move over

tures including seasonal phase shifts and oc
station data through changes to the convect.i
with these oscillations therefore have to be
tion and the main ocean oscillations are sho

The ENSO and | OD vary over time scales in th

are relatively small, the related changes 1in
the high tropical ocean temperatures. I n add
near 30 AC. It is the size and | ocation of
ENSO oscill ations. The changes in area of th
in Figs. 52a and 52c¢c for the ENSO peak in No
NRL (2021) The monthly ENSO index from 197
spheric (tlt) temperature anomalies are show
temperatures follow the ENSO with a delay of
Science of Climate Change https://scienceofcli

4 8



Cl ar k: Nobel Prize for Climate Model

0.6
0.4
0.2
0.0
-0.2
-04

PDO

AMO

H O B N W

Anomaly, C
Anomaly, C

i
[ ]

y =0.0029x - 5.5661

(Detrended)

- | i , R?=0.3663
1850 1900 1950 2000 1850 1500 1950 2000
Year Year

2.0
1.5
o 1.0
= 0.5
0.0
-0.5

-1.0
.15 y =0.0018x - 3.4217

r
2.0 R? =0.0161

1870 1920 1970 2020 1870 1920 1970 2020
Year Year

10D
0.5 |y=0.0031x-6.157
R?=0.355

Anomal

FigurTehes Io.cean gyre circulation and the four |

The i mmedi ate cause of the ENSO is a change

the solar heating and wind driven evaporatio
changes in ocean temperature are not | imited
There is a well-established inverse relation
the ENSO. The SOl is a measure of the wind s
bet ween Tahi ti and Dar wi n, Australi a, SOl (2
the |l atent heat flux to the wind spPerld Asi thi
the wind speed decreases, the | atent heat f|
the ENSO region is part of the Pacific equat
current velocity also decreases. This increa
solar heat is absorbed by a cell of ocean wa
index and the SOOI, scaled and inverted to ma
peak was produced by a décTkekasdéecneaseadi splea
approxi mateaiyd 30h&a tmemper ature change was 2.
change in ocean heat content to? 70Bvem depeth
period of the ENSO peak, the cumul atwavse 0 .n2cér
MJ "\ This is approximately 3000 times | ess

produced by the ENSO peak, Clark and R°rsch,
the ENSO oscillations are complex and includ
Oscillations and Rossby Waves, Schwendi ke et
the Pacific Ocean may al so impact the Hadl e
Oceans
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Figure 52: Surface temperatures in the equatori
ber 1, 2017 corresponding to a) high and c¢c) | ow
the Nino 3.4 region used to determine the ENSO
UAH gl obal | ower tropospheric temperature anoma
are shown in b).

Index

1870 1890 1910 1930 1950 1970 1990 2010
Year
—ENSO —-S0I Scaled

FigurMonst3hly ENSO data series from 1870 plotted
SOl is multiplied by 0.086 and the sign is reve
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The AMO and the PDO vary over | onger time s
PDO, 2022) The AMO is discussed above in Se
feature in the gl obal mean temperature recor
(see Figures 14, 17e, 39 and 41). The PDO si
California and the AMO signal can be found i
in more detail by Clark and R°rsch (2023). T
at high |l atitudes is the opposite of that ne
ti me decreases. There is |l ess time for the o
produces a warming or more accurately, a dec
the N. Atlantic and N. Pacific Gyres. Most o
and Arctic temperatures decrease (see Fig. 2
ter cooling has been discussed by Vinos (202
5.2 Climate Numbers and Number Series
Starting with H81, the 1-D RC model with a
temperatures that approximately matched the
station dat a. This is illustrated above in
climate GCMs and wused in all/l of the |1 PCC CIi
and 14, Ramaswamy et al (2019). The weather
peratures or temperature anomalies These ar
di scussed in detail by Essex et al (2007) . T
mol ecules in a thermal reservoir. In ther mod
The corresponding extensive property is the
temperature of two independent systems, such
New York and Los Angeles, has no physical me
sum of the temperatures is not a temperature
atures is divided by the number of data poin
i s subtracted to create a gl obal mean temper
an average of temperature data sampled f
tur e Moreover, it hardly needs stating t
It i's not in gl obal thermodynamic equili
roundi ngs. I't i s not even approxi mately
temperature field. Even when viewed from
as a point sour ce, the radiation from it
has no one temperature. There is also no
phereo. The temperature field of the Ear-
sentable by a single temperature.
Essex et
The gl obal mean temperature anomaly is an ar
derived from individual weather station meas
ni zed). The data points used to generate the
di scussion of the variance of the anomal i es.
anomaly are shown in Fig. 54, adapted from L
Similarly, a simple conservation of energy
LWIR cooling flPemineéead 239 TWAm This is then
sion temperature near 255 K using the Stefan
sity variation of the LW R flux nor the spec
i mage of the earth recorded March 18, 2011,
satellite, CERES (2011). The intensity of th
350 W mMhe | ow intensity white areas near th
from cloud tops. Climate stability only requ
ance between the absorbed solar flux and t h
Science of Climate Change https://scienceofcli
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exact |l ocal energy balance Al most all of a
t hermal storage. Fig. 55b shows the spectral
tions recorded using the Michelson interfero
These demonstrate that the LW R flux emitted
a blackbody radiator near 255 K, data from I
years before the publication H81.
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Seasonal temperature anomalies at individual stations, °C, black circles
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Figure 54: The seasonal temperature anomalies o
the BEST gl obal average temperature anomal i es.
years per station, ~ 3000 stations).
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Figura@ XERES i mage of the LW R emission to spac
b) The LW R flux emitted at the top of the at mo
ured by the Michelson interferometer (FTIR spec!
bl ackbody emission curves is included with the
clearly not that of a blackbody radiator at a t
It is assumed that the fictitious effective
temperature of a hypothetical earth without
fictitious average global temperature of 288
the greenhouse effect temperature. 't i s ass
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b greenhouse gas absorption and emission in

climate assumption that a gl obal average su

L Wi flux bal ance.

ead of defining the greenhouse effect,

rkers used the difference in LWR flux b
E and the outgoing | ongwave radiatio

:';1I r;lnd Ramanat han, 1989, RR89; Ramanat ha
= E - F

changes in E related to th
BE satellite and ocean surf

s based on a €ganflaae OmMRssf ok
he further divided G intcdamdgraeedbhaus &t g
a

TP o5 g£7<

R
st
w0
ce
av

—~ -0 —

mi ni mi ze th
es. Using E
f 1729 TWim w

c O

e e
r R ac
0 a
T y
3 W mlThe increase in G with temperature was
rate ofKE3TBeW mssumed that G was the resul
vertical path between the surface and TOA. T
processes that determine the upward LW R flu
duced by Ramanathan and cowor kers it IS nece
more detail

D w.N o

Three atmospheric profiles wild.l now be consi

~

l1.Surface and surface air temperatures of ¢
2.Surface and surface air temperatures of ¢
clear sky.

3.Surface and surface air temperatures of
cloud | ayer, 2.6 km base, 3 km top.

The spectral randeviitsh far are sl | futt d 2m06 b c Bl &m |
'S not resol ved, M@ DcTadRMAdNe n(t2rO0a2t4i)o.n Tihse 4C200 ppn

vapor profiles (water vapor scale =1) are us
humi dity. The temperature, pressure, and wat
shown in Figs. 56 a, 56b and 56¢c.
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The data are from the MODTRAN output files.
changes in the spectral di stribution of the
are O6snapshotsé of the atmospheric LW R flu
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temperature and the humidity profiles can ch
near the surface (see Figs. 33 and 34) Radi
resolutions or with different water vapor pr
The spectral di stribution of the total upwa
at mospheric fluxes at selected altitudes thr
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FigurTehes w:pectral distribution of the total Uup we
and atmospheric fluxes at selectedO antdi ab@Ges tt
sorption-emission bands, the atmospheric transm
tion-emission are indicated. MODTRAN calcul atio
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phere, 300 K surfaceat resolution (M
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The spectral distributions of the total upwa
in Fig. 58. These are for atmospheric profil
100 meters (0.1 km) abdwe dt bhe t sverefna clt.0a0B lealnafn
the upward LW R flux emitted by the surface
l'i ne) . Il n adbdaintdi ohna, s tahbes oGhed at | east 95% o
690 cmowever, almost all the absorbed surf ac
emitted from within the first 100 m air | aye
close to that of the surface emission. There
from this |l ayer to the surface. This proces
troposphere. The total wupward flux decreases
all of the surfdaedf bex weelho w3 almale 2 2a0W0s ocr
replaced by atmospheric emission. Part of th
absorbed and replaced by | ocal atmospheric L
the change in the surface flux through the L
ture and water vapor pressure decrease with
ual transition from absorption-emission to a
band emi ssion above 10 km. 7F hceo nutpiwiaureds LtVél Rd ef
an altitude of approximately 20 km. I n the s
feature méar 1050 cm

Fi g. 58a shows the upward surface emission,
These interact to establish the LW R exchang
spectral regibasdbeé¢owed® 014 0Oh ea nddo WLn8vWDalr dc nL W
emitted from within the first 100 m | ayer ab
concentration decrease with increasing al¢tit
tral profile changes. Because of increased |
al most all of the downward LW R flux that re
km | ayer above the surface (see Fig. 19).
When the surface temperature decreases, bot h
the atmospheric absorption-emission decrease
the LWIR transmission window increases. This
profiles 1 and 2. Figs. 59a and 59b show the
LWIR flux to the surface emitted from the | o
280 K. The LWIR transmission wihdewgs$l ux9cna
show the upward fluxes emitted at the 100 m
At 300 K, the surf alcden enhies sOf stpoe ¢2s2r 0406 Xrnéd g Wo m.
m | ayer abso%dfs t2bi5s 8f Muxm. | t-2p6 uvupwhadedt myp
emi ssion from the air | ayer. The t(Thtealspegpwar
tribution of the upward flux terms at 100 m
i's 3442 90MW tmhi s?i sl 5ahbs3orwend and 2?rodp lupovead db ye mi
from the air layer. The total? Ohwasgeemirasi o
of the wupward flux at 100 m is shown in Fig.
The absorption-emission process continues as
change. For the 300 K surface temperatdre at
The downward emission from abbvEoOROt ken h&aB K
temperature at 20 km, the?amd atlhea pdvawrdwarmd se
W nf The spectral distributions are shown in
For the 300 K profi?loef atthe7 Os ukrni,ac386e.mli sWi mn
replaced by a cumulative upwdrdhaet mosphemipaos:
299. 32WFmr the 280 K profofethe g0r kamge 2&mi
absorbed and replaced by a cumulat?fveéehepwat
upward flux?i$hes5bDrdcWi mn of the surface flu
process is the normalized greenhouse effect,
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Fi gurGonbp9a:ri son of the atmospheric profiles 1 a
downward flux at the surface (a and b), the upw
ward fluxes at 20 km (e and f) and the wupward f
umt

300 K, 0 }to2 2@éolcuti on ( MODTRAN, 2024) .

The total LW R fluUuxXeg ftrhemu@p wtaoc d2 2@ Omosmher i ¢
emi ssion at selected altitudes for surface t
The tot al upward and downward LW R fluxes af
di fferences between the surface emission at
altitudes are shown in Fig. 60c This shows
Gsoo= 15712 aW0dm=G 94:%5 aN ent he greenhouse effect
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a mat hemati cal construct that only
a net heat gain (6trappingd) in the
there is wusually a net LW R cooling
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transmission window are summarized in Fig. 6
emi ssion through the atmospheric transmissio
bel ow 3@hdcmbovlei sl5i0Msemsitive to the surfac
(2018). As the temperature increases from 28
to a higher altitude, Clark (2013a) This 1is
vapo conce i Above the saturation | e
atur Ther oad emi ssion band with a
pl e e 26 increases in altitude f
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Figure 61: a) Spectral profiles of the surface ¢

of the greenhouse fluxes (surface-OLR) as defin
HO and bGhds and the transmission window to the

The spectr al profil esooadrat GBaer eg rseheormhno uisne Hil gu.:
OLR spectra shown in Fig. 61la have been subt
in absorbed flux as the temperature increas
surface that determines the surface exchange
flux 1is emitted by the air | ayer close to t
defined in RR89 is not a useful measure of t
mi ne the surface temperature.

So far, this analysis has only considered cl
|l ets or ice crystals that are good bl ackbody
Such a | ayer absorbs all of the wupward LWIR
downward at the c¢cloud base temperature. It
above and emits blackbody radiation upwards
the change in the upward LWIR flux. On avera
W nf This was called a 6cloud trappingd. The
through the atmospheric LW R transmission wi
ing a cloud |l ayer on the flux terms shown i
tropical atmosphere model with a 300 K surfa
altostratus c¢cloud option with a base at 2.6
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—

the upward fl ux ter m:
i s absorbed and i s :
pward flux emitted by
he | oud top temper a:
er the atmospheri
f the altostratus
are the same as
downward LWI R er
. I n this example, the downw:
434nW mhe net LWIR emission into the
1 t6 TWe5 MMcmease in downward flux fr ol
f any increase in downward ftoaxcenbdact
may therefore change any possibl e wat
nd water spray from breaking waves al s
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Figure 62: Atmospheric profile 3, the effect of
total upward and downward flux terms. The cloud
and replaces them with blackbody emission at th

The discussion of a greenhouse effect based
surface temperature and an effective emissi:
terms of the related flux difference between
Ramanat han, 1989) does not include all of th
the surface temperature. Radi ative transfer
emi ssion of both the upward and downward L Wi
role of water in the energy transfer has bee
ocean solar absorption, evaporation, the rel
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ouds, upward and downward LW R emissi o
vapor overtone bands. Further details
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on to global averages of the eartho
re often averaged to give three climat

flux or albedo and the average out
are adjusted to give the desired i mba
e models. Fig. 63 shows the zonal aver
for March, June, September and Decembe
0 X, i n March and Septdmber ,udteh d amats filst
nergy flow into tThhee reearitsh nceft uwpo otla nlg0 Oat
summer solstice in the N. Hemi sphere,
ses n December for the S. Hemisphere s
e
n
c

< QY+t CC TS o—het
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terms is that the earth consi s
s that are out of phase with e,
dominant term in any i mbalance
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Concl usi ons

Starting in the nineteenth century, the ener
perature were oversimplified using the equil
terms were replaced by average values. Physi
simplicity. When ctohnec eanttmmoastpi hoenr iics GOhcr eased,
show that there is a smal/l decrease in the L
bands,ofIltCOs assumed that this perturbs the
ure increases until the flux balance 1 s re€
created surface warming as a mathemati cal
crease in tcheomatewspaeirowo €Oul d warm t he e
gma. The concept was originally proposed a
r

a
I
i
d
f med to concern over warming effects from

5 OO0OS —+

I 1967, Manabe and Wetherald used the Arrh
model . They added a 9 or 18 |l ayer radiative
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di stribution. This added a watar mvagocr
by the equilibriwmnasesnummpmttiioom. wWidhse n ntchr &
in the MW67 model |, the tot al war mi ng was
rporate their MW67 modeling assumptions
described in MW75. This provided an i nva
. Manabebds group never considered the er
ignored the daily and seasonal variati or
dary | aydoublFiomg,a tCHOe smal | temperature
r time integration procedure does not ac
unding was reduced at NASA after the end
l ing planetary atmospheres shifted to cl
I and used it to create war mianagn@arNTihHeact
c equilibrium climate model was compl ete
oducedt aheddcCObl i ng. The model was then t
l ed the gl obal mean temperature record d
blished the pseudoscientific concepts of
have been used by the I PCC since it was
omputer technology improved, the climate
e-ocean GCMs replaced the 1-D RC model ,
I there. Water vapoerwafrenme dnbga cakr tsitfialclt acnmpel
ting with the Third I PCC Climate Assessm
ings used to simulate the global mean te
nicé forcings The climate model s were t
ant hropogenic contributiono A vague st a
on (6bell &8 or Gaussian curve) of temper a
ture caused by dédanthropogenicbd forcings
of O6extreme weather eventsbod This provi
r ol of fossil fuel combustion that has
the disastrous net zero policy of today
scientific method is an interactive pr o
e. This was never used in mainstream cli
me accepted scientific dogma in the nine
past dogma into a quasi-religious cult.
c and reason. Instead of changing the hy
ate data has been made to fit the pseudc
itivity The weather station data has be
er data has been reduced to the three nt
ate. The spectral di stribution of the LW
ussion of the effective emission temper a
Report ignored the Milankovitch cycles t
cean oscillations in climate change has
orted to fit the climate model resul ts.
erature increase related to the medieval
k pl ot used in the Third I PCC Climate A
ustion to the observedebd40appmomni hasedbeen
tronic controls theory has been used inc
ot her concepts in electronics such as t
eniently overl ooked.
basic requirement of a climate model i s
s it was configured to simulate. When cl
uts are compared to observations, it i s
S . The | imitations of the climate model
been di s€lsmadei Chdegei Reicons,i dledssa 4t
nce of Climate Change https://scienceofcli
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(2013). Since short term climate change i s s
a good model test . Section 1.4.1 EI Ni Yo/ Sou
Clearly there remain multiple problems 1in
ous aspects of climate associated with EN
ability of models to simulate the future
When the pseudoscience of radiative forcing,
the climate model s, what i's |l eft? Are the un
changes such as those related to ocean oscil
other approach is needed.
The 2.9 AC clear sky increase in sufftcaoceenen
tration reported in Table 5 of MW67 was proc
an oversimplified 1-D RC model. These errors
for the massive climate modeling fraud we ha
ics awarded to Manabe was for climate model i
war mi ng when t hecoantcneonstprhaetriiocn GMa s i ncreased.

Il nstead of an extended di scussion over the n
question that <climate science should address

At present the average arcmowmalenitmarne ane iisn nata

This produces an increase in the downward LW
of approxi mat?epleyr Oy.e0a3rd. Womv does this change
earth?

The correct answer s that any temperature
any effect on extreme weather events.
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parameter . The temperature impact of effect
simple climate model which gives practically
scal e.

A mat hematical expression for the climate se
energy balance

SA (16 (P) 634D e[ wnf

where SC is the solar constant, sUi $ st hdéneStaé
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negative sign (RF redsces/ ®utgoing OLR), and
An interesting analysis can be carriedpout o
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3. Resul ts

3.1 Temperature trend correlation to ASR

Before analysing these figures more closely,
useful to depict together.
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Figumbe3trend in UAH (2023) temperature anomaly,
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temperature effect of ENSO.

The growth rates of the temperature trend (°
Figure 3 show a strong correlation after the
2011-2019, the ERF value of the | PE@eaBDAH) a
yearly RF val?Zule= oOf: 2306 @GYny \Mr‘nich causes an in:
temperature growth "df 0. 0R3aAMnd r=Di. Mg tKd Warg .
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0.85AC in 2011 would give a warming value o
drivers. There is no ASR climate driver amon
(Irepcc, 2021). The ASR impacts should be ide
iAerosol s-radiationo. The sum of thé&imAddo
to -1,0i0n Wm0 19 per the AR5 and ARG6. I't means
ASR, aerosols, and clouds have decreased the
ature by -0.085AC. This is not in line with
change

Record-high temperatures have been measured
temperature increase from January 2023 to Oc
to AR6 of the I PCC (2021), gl obal war mi ng i s
warming rate is not in line with this theor:
climate drivers as analyzed in the I ntroduct
The warming impact of the ENSO effect emer ge
started to fade, and the present EI Ni To eme
temperatures started in August-September 202
i mpact of the ONI index (Trenberth and Fasul
increase in recent temperatures in 2023 has
The ASR signal trend shows a decrease after
starts to increase. This may be connected t
study of Ollila (2020) found that the cloudi
index increased. The ASR forcing increase is
in the ocean areas (Loeb et al., 2021).
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The trends in Figures an 3 originate fron
are also shown in Figure 7.11 of ARG6. Thi s
publications (Loeb et al., 2018; Stephens et

Kato and ®o0dehag202d) been reported in the me
genic radiative forcings for the?pEhéodhdddd
i

ASR n August 20 228mowmaes tahbaoruti n3.210 0Wm ( Fi gur e
pogenic factors to(glePtG,r 2f0r20lm .1750 to 2019
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to 2019, for which there are direct CERES me
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0.47 ¥/ VWm 2%. Wihhi s temperature effect cannot
AR6 (I PCC 2021). A possible explanation is t
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3.2 Connection between ASR and super EI |
OoOllila (2020) noticed that during the two Ve
called super EI Nifos - the ASR temperature
effect The same phenomenon can be found al s
A closer analysis reveals that in these thre
tember - October, which is 2-3 months before t
strong piece of evidence that the ASR maxi m
becoming a super EI Ni fJo.

An opposite event happened during the strong
Ni fo did not develop into a super EI Ni Yo, s
value did not happen 2-3 months before Decen
It can be noticed in Figure 5 that the GI SS
University of Alabama in Huntsville) satell
temperature is more sensitive to EI Ni fo spi
It can be also noticed Enh Niifgou,r e h® ABRItt
effect is about 100% more than the EI Ni fo
over al |l ASR anomaly | evel after E I Ni fo 201"
change in the atmospheric conditions T prob
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mp ture trends, E

Figure 5: The UAH and GI SS t er a
ERBE and CERES obs

e
perature effects according to

3.3 Simple climate model simul ations
The temperature effects from 2001 to Sept emtk
simple climate model and the simple climate
changes from zero in 2001, Figur&a6. applibkd,
t he, Chpact was calcul ated using eq. (1), but
insignificant temperature impact of about O
of Ollila (2023)( evRRFs = p3l 8 &)y flomwEc h gi ves
2. 65 *Wmnr 560 ppm. The ASR value was calcul a
di fference between TSI and SWup anomalies T
CERES observation variations (SWup [/ TSI).
ENSO effect has been calcul ated from the ONI
with a 6-month delay in temperature impact (
nami cal ti me constants for the ocean were 2
2009) .

Figuifbeb6results of two simple climate model s, <co
(ASR) from 2001 onwards.
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