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Tl IRCC’s attriouifion Pieeess

The computer model hindcasts used by the IPCC for their attribution involve
plugging two types of climatic drivers:
* natural factors and human-caused (“anthropogenic”) factors

IPCC describe drivers in terms of “radiative forcings” in Watts per m?

The hindcasts only consider two natural climatic drivers (“solar” and “volcanic”)

But, they consider 11 human-caused climatic drivers (mostly greenhouse gases
and aerosol particles)




The IPCC thinks

Individual components of IPCC ARG's

"Net anthropogenic forcings"

human activities are
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They are not SO interested in finding
natura\cllmate drivers

Sy "-..

IPCC ARG radiative forcings (1 850-201 8), relative to 1901-2000 average
1850 1900 1950 2000 1850 1900 1950 2000

Volcanic forcing Solar forcing (rescaled M2017)

Natural forci Natural forci

Radiative forcing (W m-2)




IPCC ARG radiative forcings (1850-2018), relative to 1901-2000 average
1850 1900 1950 1900 1950 1900 1950

(combined) Volcanic forcing Solar forcing (rescaled M2017)

Radiative forcing (W m-2)
Radiative forcing (W m-2)

Anthropogenic forcing Natural forcing Natural forcing
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ne weather-climate system S SHAC
* sewered by solar cnem
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Power: 4 x10%2°W  (Earthis 2 billion times weaker) 2 x 107 W
radiogenic heat =2 x 1013 W

(world’s most powerful laser: 5-10 x 10%> W; 100 petawatts pulse coming*)

Adapted from Jurg Beer 2007’s presentation

*Ruxin Li, Shanghai Superintense Ultrafast Laser Facility (January 24, 2018 Science Magazine News)



' Could they have
“underestimated
- therole of

. theSun?




Oldest noticed feature on the Suns “SUNSPOES

Source: NASA GSFC 4 | “Cosmic Cycles: The Sun” (https://svs.gsfc.nasa.gov/14313)




SO “SURSeES“

Large
sunspot group

Source: NASA




SO “SURSeES“

Large
sunspot group

Source: NASA




nsSpots have been recorded sin

Yearly s

Galileo noticed dark spots on the Sun with his

300
early telescope in 1610 — called “sunspots” 8
£ - : : _
E 200 EMaundeﬁ
. . ° ‘Minimum:
* Number of sunspots increases to a maximum g 100| = .
=
and then decreases to zero over a roughly 11 ®

1600 1650 1700 1750 1800 1850 1900 1950 2000 2050

year cycle (“Sunspot cycle” or “solar cycle”) Date

e Sunspots disappeared from 1645-1715
(“Maunder Minimum”), but then reappeared

Observed sunspot number (SIDC, daily)
—— Observed sunspot number (SIDC, monthly mean)
300 —— Prediction NOAA/NASA/ISES shifted -6 months
—— Mclintosh, Leamon, Egeland 2023 + 1o
—— Mean solar cycle since 1750

150 | ﬁI\
100 }

O L/
1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030

Austrian Space Weather Office GeoSphere Austria helioforecast.space/solarcycle

e Sunspot numbers (SSN) are clearly a measure of
solar activity — but not a direct measurement of

TSI — just a “solar proxy”

Sunspot number

* There are other solar proxies, e.g., Ca(ll)+H/K
emission lines, penumbra/umbra ratios, etc.



A zv‘ efforts ‘

RECALIBRATING THE SUNSPOT NUMBER (SSN):
THE SSN WORKSHOPS

E.W. CLIVER!, F. CLETTE? and L. SVALGAARD?

L Space Vehicles Directorate, Air Force Research Laboratory,
Sunspot, NM, 88349 USA
2Solar Influences Data Center, Royal Observatory of Belgium,
3 Rue Circulaire, 1180 Brussels, Belgium
SW.W. Hansen Ezxperimental Physics Laboratory, Stanford University,
Stanford, CA 94305 USA

As can be seen from the references in the Schmidt ef al. (2012) paper
mentioned above, the Group SSN is widely used today. The acceptance of
Re 15 based on two factors. Since R was based on a critical assessment
of Ry. it i1s implicit that “new” is “improved”. Equally as important, Rg
is based on a more extensive data set. As noted, for example, by Owens
& Lockwood (2012). “Where possible, we use group sunspot number, R
|Hoyt and Schatten, 1998|, as it represents a more complete record than
Ziirich/International sunspot, Ry, particularly prior to 1850 [Hathaway et
al., 2002).”
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9.: Can we heat up the past to mauch tiE
Yes, we camn

; 12 * Groups

Group Sunspot Number

Old Group GSN

+40% -

——

|

Corrected Wolf Sunspot Number

Wolf SSN

J\

1700 1725 1750 1775 1800 1825 1850 1875 1900 1925 1950 1975 2000

The old ‘official’ sunspot number
[maintained by SIDC in Brussels]

showed a clear ‘Modern Maximum’ in
the last half of the 20™" century.

Correct GSN by +40% before ~1882

Correct WSN by -20% after 1946, because
of weighting of the count introduced then
(the Waldmeier Jump)

1700 1725 50 1775 1800 1825 1850 1875 1900 1925 1950 1975 2000

Sunspot Number (Official SIDC View)

SIDC SSN

T T T T T
1700 1725 1750 1775 1800 1825 1850 1875 1900 1925 1950 1975 2000

J The new SSN series suggest that there
likely was no Modern Grand Maximum

5
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https://www.nasa.gov/feature/goddard/2020/a-new-look-at-sunspots-is-helping-nasa-scientists-understand-major-flares-and-life-around/

TSI [W m™?)

http://spot.colorado.edu/~koppg/TSI/
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Direct measurements of Total
Solar Irradiance (TSI) above
the Earth’s atmosphere only
began in 1978

-
w

Each satellite only lasts 10-15
years. And implies a different
average TSI!

Total Solar Irradiance (TSI)at 1 au (W m2)
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| The satellite era TSI [@[r'@
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Original satellite data used for generating and updating the composites

SMM/ACRIM1

Wity

DIARAD/VIRGO

M«N.

Rl
Y X SOVA/
ACRIMSat/ pjcarp | TCTE TSIS-1/

ERBS/ERBE ACRIM3 |. ™ Tiv
All capture the up/down | Pl it
roughly 11 year sunspot cycle. i b

1356 SORCE/TIM
But, each shows different 1978 1983 1988 1993 1998 2003 2008 2013 2018 2023

trends between cycles.




Total Solar Irradiance (TSI) at 1 Astronomical Unit (AU)

U ?g[l @@m E@@Sﬁﬁ@@ Annually averaged

(a) ACRIM vs. rescaled Sunspot Numbers (SSN)

caliboratie solar proxies Ly Zernpannr

=T8I

-
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N

By scaling a solar proxy to match TSl in the
satellite era, you can extend the rescaled proxy
TSI values for the entire solar proxy record

1361

TSl at 1 AU (W m?2)

1360
1978 1983 1988 1993 1998 2003 2008 2013 2018

* But, the solar proxies do not capture all of the 1363 (P PMOD vs. rescaled SSN
observed TSI variability during the satellite era
— so they might be missing important trends

for the pre-satellite era too

-0-SSN rescaled

=T8I
1362

1361

TSl at 1AU (W m?2)

1360
1978 1983 1988 1993 1998 2003 2008 2013 2018

(c) RMIB/ROB vs. rescaled SSN
1364

PMOD matches almost exactly to SSN. PMOD-
scaled reconstructions are simple! Just SSN and
maybe 1 or 2 more proxies

=0=-SSN rescaled

—
w
(o2}
w

—
w
(2
N

ACRIM suggests multiple different solar proxies
needed — SSN is important but not enough!

TSl at 1AU (W m?2)
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Using satellit o TS| composutes to ) caliorate se Jar proXies:
Three e amples of very -)r—w TSl estimme

Scafetta et al. 2019: ACRIM updated Hoyt & Schatten (1993) 4 Deuwitte et al. 2022: Sunspot numbers rescaled to RMIB Matthes et al. 2017: IPCC ARG choice (PMOD-based)
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1950

, IPCC AR6’s computer models
only considered this TSI!
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Total Solar Irradiance
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relative to 1850-1900 (W/m?)

o
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PMOD-calibrated
2-3 solar proxies used

2
1700 1750 1800 1850 1900

ACRIM-calibrated
5 solar proxies used
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1700

RMIB-calibrated
1 solar proxy used (SSN)
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A rief comment on Chatzistergos ((2@2;

< Dr Theodosios Chatzistergos (he/him)

* Matthes et al. (2017) TSI reconstruction used by the IPCC AR6 computer
models is average of two IPCC-friendly TSI reconstructions:
1. NRLTSI 2 —Dr. Judith Lean & colleagues
2. SATIRE-T — The Max Planck Institute for Solar System Research
(MPS) team (led by Krivova & Solanki)

Dr Theodosios Chatzistergos (he/him) * In one of our 2023 papers, we explicitly contrasted Matthes et al. (2017)
to NASA ACRIM’s 2019 update to Hoyt & Schatten (1993) — “HS93” for
short. We showed that if the IPCC AR6 modellers had used HS93 (as
IPCC AR3 and AR4 had done), they would not have said global warming
was mostly human-caused.

.bsky.social

Scafetta et al. 2019: ACRIM updated Hoyt & Schatten (1993)

* In February 2024, Dr. Theodosios Chatzistergos (he/him), a post-doc at
MPS who did his PhD for Krivova & Solanki, published a paper in which

2 he claimed to have carried out his own “update” of HS93 and got it to
/\)\/\ A match the SATIRE-T reconstruction:
Al

Total Solar Irradiance
relative to 1850-1900 (W/m?2)

’ ik \f’ « T.Chatzistergos (2024). “A Discussion of Implausible Total Solar-Irradiance
L Variations Since 1700”. Solar Physics, 299, 21.
, | NASA ACRIM’s update to HS93 https://doi.org/10.1007/s11207-024-02262-6

1700 1750 1800 1850 1900 1950 2000


https://doi.org/10.1007/s11207-024-02262-6

A brief comment on Chatzistengos (2024)

Hoyt & Schatten (1993) - original & Chatzistergos's replication Hoyt & Schatten (1993) - Chatzistergos's "remake"
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—0Original HS93  ---Chatzistergos's replication —Solar activity

Chatzistergos took several steps for his “update” to HS93:

1. He digitized the various solar proxy records used by HS93 (1700-1992)

2. He replaced each of the proxy records with his (subjective) decisions on
what he considered to be a more up-to-date version of the records. [Note:
Douglas Hoyt has confirmed to us that he disputes almost every one of
Chatzistergos’s proposed “updates”]

Chatzistergos then combined the proxies into a single TSI time series using
approaches that he preferred (rather than the approach used by HS93).




A loriet comment on Chatzistergos (2024
» Chatzistergos notes that his “update” to HS93 is similar to SATIRE-T (actually
not surprising because his TSI composite methodology is similar to SATIRE-T).
For this reason, he claims that:
1. Any studies (including ours) that used NASA ACRIM’s update to HS93 are
somehow invalidated
2. Studies that only consider TSI reconstructions like those of his bosses (at
MPS) or the NRL group, e.g., the IPCC AR6 report, are validated.

Wow! Is he/him right? Has he/him really shown us to be fools?

Hoyt & Schatten (1993) - Chatzistergos's "remake" SATIRE-T - Krivova et al., 2007; 2010; Wu et al., 2018
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A brief comment on Chatzistergos (2024)

* No, we are not impressed. His “update” is more of a “remake” that a true update.

1. Each of the updates to the individual solar proxies were debatable... and in his communications with Hoyt,
Hoyt repeatedly pointed out problems with Chatzistergos’s proposed “updates”, but these were ignored

2. Even if Chatzistergos’s updates to the individual proxies were valid (which is debatable!), his methodology for

combining them into a multi-proxy TSI reconstruction completely dismissed the methodology and philosophy

of HS93. If he/him had genuinely followed HS93’s approach, this is what he/him would have found:

e

Hoyt & Schatten (1993) - Chatzistergos's "remake" Hoyt & Schatten (1993) - Chatzistergos's remake - corrected version

1365 1365
Using Judge et al. (2020)'s scaling factor
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Chatzistergos’s HS93 “update” If he/him had followed HS93

1358 1358
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—Solaractivity e At least two proxies ~——More than 3 proxies

* See https://www.ceres-science.com/post/response-to-chatzistergos-2024 for more details



https://www.ceres-science.com/post/response-to-chatzistergos-2024

the 27

e We compiled 27 different TSI estimates and updated them all to cover period 1850-2018
e 8 ACRIM, 15 PMOD, 1 “Community” composite and 3 “SSN-based” estimates
 |PCC AR4 in 2007 considered 6-10 TSI records: Chapter 2 and Supplementary Materials for Chapter 9

Table 2.10. Comparison of the estimates of the increase in RF from the 17th-century Maunder Minimum (MM) to ry solar minima, new
ing since the TAR.
RF Increase from
the Maunder Minimum
Assumptions to Contemporary Comment on
and Technique Minima (W m-2)2 Current Understanding
Schatten and Extrapolation of the 11-year irradiance cycle to -0 Irradiance levels at cycle minima remain
. . . Orosz (1990) the MM, using the sunspot record. approximately constant.
Chal'lges ln Atmospherlc COnStltuentS Lean et al. (1992) No spots, plage or network in Ca images 0.26 Maximum irradiance increase from a
assumed during MM. non-magnetic sun, due to changes in
H H H H ki bright feat t
and in Radiative Forcing T e———
Lean et al. (1992) No spots, plage or network and reduced 0.45 New assessment of stellar data (Hall
basal emission in cell centres in Ca images to and Lockwood, 2004) does not support
N . match reduced brightness in non-cycling stars, original stellar brightness distribution,
Coordinating Lead Authors: assumed to be MM analogues. or the use of the brightness reduction in
Piers Forster (UK), Venkatachalam Ramaswamy (USA) the Baliunas and Jastrow (1890) ‘non-
cycling' stars as MM analogues.
Lead Authors:
H nd Schatt C 1 truct: lied by ch 0.65 As ab
Paulo Artaxo (Brazil), Terje Berntsen (Norway), Richard Betts (UK), David W. Fahey (USA), James Haywood (UK), Judith Lean (USA), (1353; chatten Ino;zfpgfuﬁigp::ﬁﬁr'amsy’fm:nﬁ:: s above SOL = solar irradiance
David C. Lowe (New Zealand), Gunnar Myhre (Norway), John Nganga (Kenya), Ronald Prinn (USA, New Zealand), to present: amplitude of increase from MM to
Graciela Raga (Mexico, Argentina), Michael Schulz (France, Germany), Robert Van Dorland (Netheriands) present based on brightness of non-cycling L95: Leanetal. (1995)
stars, from Lean et al. (1992). L95 (C00): temporally varying solar constant based on Lean et
Lean et al. (1995) Reduced brightness of non-cycling stars, 0.45 As above
9 relative to those with active cycles, assumed al. (1995) (Crowley, 2000)
typical of MM. L00: Lean (2000)
Solanki and Fligge Combinations of above. 0.68 As above L02: Lean et al. (2002).
(1999p .
Lean (2000) Reduced brightn f ling st 0.38 As ab HS: Hoyt and Schatten (1993)'
. edus ightness of non-cycling stars . s above . .
Supplemen tary Materials (revised solar-stellar calibration) assumed SK: Solanki and Krivova (2003)
typical of MM.
U n d e rSta n d mn g an d Attr 1 b Utl n g c' m ate Foster (2004) Non-magnetic sun estimates by removing 0.28 Similar approach to removal of spots,
Model bright features from MDI images assumed for plage and network by Lean et al. (1992).
Change MM.
Y. Wang et al. Flux transport simulations of total magnetic flux 0.1 Solar model suggests that modest
(2005 evolution from MM to present. accumulation of magnetic flux from

one solar cycle to the next produces a
modest increase in irradiance levels at
Coordinating Lead Authors: solar cycle minima.

Gabriele C. Hegerl (USA, Germany), Francis W. Zwiers (Canada) ) )
fes v Dziembowski et al. Helioseismic observations of solar interior -0

Lead Authors: (2001) oscillations suggest that the historical Sun
could not have been any dimmer than current
activity minima.

Pascale Braconnot (France), Nathan P. Gillett (UK), Yong Luo (China), Jose A. Marengo Orsini (Brazil, Peru), Neville Nicholls (Australia),
Joyce E. Penner (USA), Peter A. Stott (UK)
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Changes in Atmospheric Constituents
and in Radiative Forcing

Coordinating Lead Authors:
Piers Forster (UK), Venkatachalam Ramaswamy (USA)

Table 2.10. Comparison of the estimates of the increase in RF from the 17th-century Maunder Minimum (MM) to

ing since the TAR.

Schatten and
Orosz (1990)

Lean et al. (1992)

Lean et al. (1992)

Lead Authors:
Paulo Artaxo (Brazil), Terje Berntsen (Norway), Richard Betts (UK), David W. Fahey (USA), James Haywood (UK), Judith Lean (USA),
David C. Lowe (New Zealand), Gunnar Myhre (Norway), John Nganga (Kenya), Ronald Prinn (USA, New Zealand),

Hoyt and Schatten
(1993

Graciela Raga (Mexico, Argentina), Michael Schulz (France, Germany), Robert Van Dorland (Netherlands)

9

Supplementary Materials
U . . . -

ean et al. (1995)

Solankl and Fligge
(1999

Lean (2000)

Assumptions
and Technique

Extrapolation of the 11-year irradiance cycle to
the MM, using the sunspot record.

No spots, plage or network in Ca images
assumed during MM.

No spots, plage or network and reduced

basal emission in cell centres in Ca images to
match reduced brightness in non-cycling stars,
assumed to be MM analogues.

Convective restructuring implied by changes
in sunspot umbra/penumbra ratios from MM
to present: amplitude of increase from MM to
present based on brightness of non-cycling
stars, from Lean et al. (1992).

Reduced brightness of non-cycling stars,
relative to those with active cycles, assumed
typical of MM.

Combinations of above.

Reduced brightness of non-cycling stars
(revised solar-stellar calibration) assumed

&

Lnns

han9¢ Note that HS93 was one of the main TS|

Y. Wang et al

reconstructions considered in IPCC AR4"(2007)

« We compiled 27 different TSI estimates and updated them all to cover period 1850-2018
8 ACRIM, 15 PMOD, 1 “Community” composite and 3 “SSN-based” estimates
IPCC AR4 in 2007 considered 6-10 TSI records: Chapter 2 and Supplementary Materials for Chapter 9
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Gabriele C. Hegerl (USA, Germany), Francis W. Zwiers (Canada)

Lead Authors:
Pascale Braconnot (France), Nathan P. Gillett (UK), Yong Luo (China), Jose A. Marengo Orsini (Brazil, Peru), Neville Nicholls (Australia),
Joyce E. Penner (USA), Peter A. Stott (UK)

Dziembowski et al.

(2001)

Helioseismic observations of solar interior
oscillations suggest that the historical Sun
could not have been any dimmer than current
activity minima.

0.45

0.65

0.1

ry solar minima,

Comment on
Current Understanding

Irradiance levels at cycle minima remain
approximately constant.

Maximum irradiance increase from a
non-magnetic sun, due to changes in
known bright features on contemporary
solar disk.

New assessment of stellar data (Hall
and Lockwood, 2004) does not support
original stellar brightness distribution,
or the use of the brightness reduction in
the Baliunas and Jastrow (1990) ‘non-
cycling' stars as MM analogues.

s SOL = solar irradiance
L95: Lean et al. (1995).
L95 (C00): temporally varying solar constant based on Lean et
As above al. (1995) (Crowley, 2000).
L00: Lean (2000).
As above L02' Lean et al. (2002).
s sbove
- '

Similar approach to removal of spots,
plage and network by Lean et al. (1992).

Solar model suggests that modest
accumulation of magnetic flux from
one solar cycle to the next produces a
modest increase in irradiance levels at
solar cycle minima.
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« We compiled 27 different TSI estimates and updated them all to cover period 1850-2018
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 |PCC AR5 considered 4 of these: K2007, S2009, V2011 and W2005

IPCC AR6 only considered 1 of them: M2017 (the average of C2016 and K2007)

TSI reconstructions (1850-2018), relative to 1901-2000 average

7850 7900 7950 2000 || 1850 1900 1950 2000 1850 1900 7950 2000
3
2 B2000 — Bard et al. (2000); Ammann et al. (2007) E2018a — Egorova et al. (2018) "PHI-US16" E2018b — Egorova et al. (2018) "PHI-MU16" 2
i1 1 &
o 0o 2
ih 12
2 L L2
3 extended with ACRIM extended with ACRIM extended with ACRIM 3
3
5 H1993 — Hoyt and Schatten (1993) L1995 — Lean et al. (1995) P2022 — Penza et al. (202 z
- &
1 1 &
o o — , o %
4 AVAAURIAN 1P
2 2
3 extended with ACRIM extended with ACRIM extended with ACRIM 3
2 S1998a — Solanki and Fligge (1998, 1999) "A" S$1998b — Solanki and Fligge (1998, 1999) "B" K2022 — Kopp (2022) "unofficial” V\ 2
1 ~ §
.10 0 =
n
=4

.

) -2
3 extended with ACRIM extended with ACRIM Calibrated to "Community" composite 3
2 C2016 — Coddington et al. (2016) C2019 — Coddington et al. (2019) E2018c — Egorova et al. (2018) "PHI-MC17" 2
: A AAMMAAAS | §
.0 WWP\AAMAM vmwvﬂ%ﬂbw 0 %
[ 10
-2 2 -
3 extended with PMOD consistent with PMOD extended with PMOD 3
3 b f 3
2 E2018d — Egorova et al. (2018) "SSR11 F2012 — Foukal (2012) F2015 — Foukal (2015) 2
- &
1 1 &
-0 Ao o2
1 1 ﬂ
2 . -2
3 extended with PMOD extended with PMOD extended with PMOD 3

~ Available n

ow

3
2 K2007 — Krivova et al. (2007, 2010) M2017 — Matthes et al. (2017) $2009 - Steinhilber et al. (2009) Z
& &
E 1 S
S 0 Garo AN 0 3
2 12
2 -2
3 extended with PMOD extended with P extended with PMOD 3
z S$2011 — Shapiro et al. (2011) S2014a — Svalgaard (2014) "LASP" V2011 - Vieira et al. (2011) Z
<) 1 €
2 AN\/\/\/\M A s AAAAAA
=0 A VACVA AR A AR AN IRV S VA 0 2
2N Sz
2 -2
3 extended with PMOD extended with PMOD extended with PMOD 3
3
W2005 — Wang et al. (2005) W2018 — Wu et al. (2018) W2021 — Wang and Lean (2021) 2
1§
MAPAAMIMAG | A AAARAAM o0 2
40
2
ended with PMOD Sistent with PMOL
ard (2 ® X i et 121) - 1 A+B :
r | &
L L 1| @
|F




5 nestly say

IPCC ARG radiative forcings (1850-2018), relative to 1901-2000 average
1850 1900 1950 2000 1900 1950 1900 1950

(combined) Volcanic forcing Solar forcing (rescaled M2017)

Anthropogenic forcing Natural forcing Natural forcing

Radiative forcing (W m2)

—~
o)
S
S
)
£
o
—
L
o
=
=
8
S
o)
o




971% of Scmmlsts
agree with
whoever is
unding them




@ www.mdpi.com/2225-

Journals / Climate / Volume 11 / Issue 9 / 10.3390/cli11090179 September 2023

Order Article Reprints [l o

climate

The Detection and Attribution of Northern Hemisphere Land Surface
[ Review for this Journal ] Warming (1850-2018) in Terms of Human and Natural Factors:
Challenges of Inadequate Data

Propose a Special Issue
by|Willie Soon 12, Ronan Connolly 1.3 2@ Michael Connolly 1.3 [Syun-Ichi Akasofu 4, Sallie Baliunas 5.7,

Jo Butler 10.T,

[ Submit to this Journal ]

Article Menu Rodolfo Gustavo Cionco 11.12© Marcel Crok 13© Ana G. Elias 14 ©, Valery M. Fedorov 15,

Frangois Gervais ‘5, Gregory W. Henry 18, Douglas V. Hoyt 19, Ole Humlum 20,
Academic Editor David R. Legates 21221 Anthony R. Lupo 22 @, Shigenori Maruyama 241, Patrick Moore 25,

Maxim Ogurtsov 2627 @ Coilin OhAiseadha 28 @ Marcos J. Oliveira 29, Seok-Soon Park 30, Shican Qiu 31@,

8 Ned Nikolov Gerré Quinn 32 (7 Nicola Scafetta 3} ©, Jan-Erik Solheim 341 Jim Steele 35.f, Laszlé Szarka 2 )

Hiroshi L. Tanaka 36.T &, Mitchell K. Taylor 37:|Fritz Vahrenholt 38 |Victor M. Velasco Herrera 39 & and
Weijia Zhang 40 — Hide full author list

Subscribe SciFeed 1 Center for Environmental Research and Earth Sciences (CERES), Salem, MA 01970, USA

» 2 |nstitute of Earth Physics and Space Science (EPSS), H-9400 Sopron, Hungary

Recommended Articles 3 Independent Researcher, D08 Dublin, Ireland

. 4 |nternational Arctic Research Center, University of Alaska Fairbanks, Fairbanks, AK 99775, USA
Related Info Link
5 Harvard-Smithsonian Center for Astrophysics, Cambridge, MA 02138, USA
6
7
8
9

) Independent Researcher, 211 10 Malmd, Sweden
More by Authors Links

Osservatorio Astronomico di Padova, INAF, Vicolo Osservatorio 5, 35122 Padova, Italy

Department of Physics and Astronomy, University of Padua, Via Francesco Marzolo, 8, 35131 Padova, Italy

Independent Researcher, Charlevoix, M| 49720, USA

10 Armagh Observatory, College Hill, Armagh BT61 9DG, UK
Article Views + Show full affiliation list
* Author to whom correspondence should be addressed.

Citations .
T Retired.

Climate 2023, 11(9), 179; https://doi.org/10.3390/cli11090179

Table of Contents Submission received: 19 July 2023 / Revised: 21 August 2023 / Accepted: 22 August 2023 /
Published: 28 August 2023

@

Altmetric

Discuss in
SciProfiles

Comment




Research in Astronomy and Astrophysics, 23:105015 (20pp), 2023 October https:/ /doi.org /10,1088 /1674-4527 /acf18e

© 2023, National Assonomical Observasories, CAS and 108 Publishing Lad. Prissed in China and the UK.
October 2023 C@m

Challenges in the Detection and Attribution of Northern Hemisphere Surface
Temperature Trends Since 1850

[Romm Connolly' @, Willie Soon', Michael Connollylz]Sallle Baliunas®, Johan Berglund®, C. J. Butler®,
Rodolfo Gustavo Cionco™, Ana G. Ehas™™ Vale M. Fedorov ', Hermann Harde'?, ﬁoi W. Henry” Douglas V. Hoy1
Ole Humlum'?, David R. Legates Nicola .Ian Erik Solhelm"" ictor M. Velasco Herrera'®,

Hong Yan™, and Weijia Z.hang
! Center for Environmental Research and Earth Scn:ncc (CERES), Salem, MA 01970, USA; ronan@ ceres-science.com
‘Indc'pmd:nl scientists, Dublin, Ireland
* Institute of Earth Physics and Space Science (EPSS), Sopron, Hungary
* Retired, formerly Hmml—Smnhsoman Center for Astrophysics, Cambridge, MA (02138, USA
Ind:pcudcm researcher, Malmé, Sweden
“ Retired, formerly Armagh Observatory, College Hill. Armagh BT61 9DG, Northem Ireland, UK
Comisién de Investigaciones Cientificas de la Provincia de Buenos Aires, Argentina
Grupo de Estudios Ambientales, Universidad Tecnolégica Nacional. Colén 332, San Nicolds (2900), Buenos Aires, Argentina
? Laboratorio de lonosfera, Atmosfera Neutra y Mx,gjmnsfcm (LIANM), Facultad de Ciencias Exactas y Tecnologia, Universidad Nacional de Tucumdn, Av.
ia 1800, 4000 Tucumdn, Argentina
" Instituto de Fisica del Noroeste Argentino (Consejo Na:mn.u] de Investigaciones Cientificas y Técnicas—Universidad Nacional de Tucumdn), 4000 Tucumdn,
Argentina
F.ar:ulty of Geography. Lomoposov Moscow State University, Leninskie Gory St. 1. Moscow 119991, Russia
~ Helmut-Schmide-University, Hamburg, Germany
* Center of Excellence i m I.nformanon Systems, Tennessee State University, Nashville, TN 37209 USA
Indepcndcm scientist, Berkeley Springs, WV, USA
" Emeritus Professor in Physical Geography, Department of Geosciences, University of Oslo, Norway
® Professor Emmtm College of Eanth, Ocean, and the Environment, University of Delaware, Newark DE 19716-2541, USA
iy Department of Earth Sciences, Envi and G University of Naples Federico I, Complesso Universitario di Monte 8. Angelo, via Cinthia, 21,
1-80126 Naples, ltaly
'* Retired, formerly Department of Physics and Technology, UIT The Arctic University of Norway, 9037 Tromsg, Norway
? Instituto de Geofisica, Universidad Nacional Auténoma de México, Ciudad Universitaria, Coyeacin, (4510, México D.F., México
0 State Key Laboratory of Locss and Quaternary Geology, Institute of Earth Environment, Chinese Academy of Sciences, Xi'an 710061, China
ment of Mathematics and Physics, Shaoxing University, Shaoxing 312000, China
Received 2023 July 26; revised 2023 August 9; accepted 2023 August 15; published 2023 September 27

Abstract

Since 2007, the Intergovernmental Panel on Climate Change (IPCC) has heavily relied on the comparison between
global climate model hindcasts and global surface temperature (ST) estimates for concluding that post-1950s
global warming is mostly human-caused. In Connolly et al., we cautioned that this approach to the detection and
attribution of climate change was highly dependent on the choice of Total Solar Irradiance (TSI) and ST data sets.
We compiled 16 TSI and five ST data sets and found by altering the choice of TSI or ST. one could (prematurely)
conclude anything from the warming being “mostly human-caused™ to “mostly natural.” Richardson and Benestad
suggested our analysis was “erroneous” and “flawed” because we did not use a multilinear regression. They argued
that applying a multilinear regression to one of the five ST series re-affirmed the IPCC’s attribution statement.
They also objected that many of the published TSI data sets were out-of-date. However, here we show that when
applying multilinear regression analysis to an expanded and updated data set of 27 TSI series, the original
conclusions of Connolly et al. are confirmed for all five ST data sets. Therefore, it is still unclear whether the
observed warming is mostly human-caused, mostly natural or some combination of both.

Key words: Sun: activity — (Sun:) solar-terrestrial relations — Earth
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Hansen’etial. (1985)




sculation of

Climate Response Times: Dependence on
Climate Sensitivity and Ocean Mixing

Abstract. The factors that determine climate response times were investigated
with simple models and scaling statements. The response times are particularly
sensitive to (i) the amount that the climate response is amplified by feedbacks and (ii)
the representation of ocean mixing. If equilibrium climate sensitivity is 3°C or greater
for a doubling of the carbon dioxide concentration, then most of the expected
warming attributable to trace gases added to the atmosphere by man probably has
not yet occurred. This vet to be realized warming calls into question a policy of *‘wait
and see'' regarding the issue of how to deal with increasing atmospheric carbon
dioxide and other trace gases.

J. HansEN
G. RusseLL
A. Lacis

I. Fung

D. Rinnp
NASA Goddard Space Flight Center,
Institute for Space Studies,

2880 Broadway, New York 10025

P. Stone

Center for Meteorology

and Physical Oceanography,
Massachusetts Institute of Technology,
Cambridge 02139

EElI was wholly invented essentially
to “kill” the “wait and see” policy
response, not a scientific deduction!

Hansen et al. (1985) Science, vol. 229, 857-859




The assumption that a heat perturba-
tion mixes as a passive tracer may break
down as the climatic warming increases,
In the ocean model of Brvan er al. (15),
a warm anomaly of 0.5°C penetrates sig-
nificantly (~25 percent) less than a sim-
ilar cold anomaly. Furthermore, glob-
al warming will be accompanied by
changes in evaporation, precipitation,
and wind stress over the ocean surface,
and possibly by the addition of fresh
water from melting ice sheets—all of
which mav atfes e rate of oces
ing. There is evidence that some mecha-
nisms of ocean overturning are capable
of sudden changes (/6), and the paleocli-
mate record reveals cases of large warm-
ing within periods of no more than sever-
al decades (16, 17). Thus we cannot
exclude the possibility that the climate
may at some point undergo a rapid tran-
sition to the equilibrium climate for cur-
ent atmospheric composition.

Hansen et al. (1985) Science, vol. 229, 857-859

culation of |

o

- reductions in greenhouse gas emissions,

7

The existence of unrealized warming
complicates the CO; and trace gas issue
and limits the near-term effectiveness of

The strong dependence of this unrealized
warming on the equilibrium climate sen-
sitivity emphasizes the importance
of narrowing uncertainties about the
strength of climate feedback processes.
This will require better understanding of
many components of the climate system
including clouds, the cryosphere, bio-
geochemical cycles, ocean mixing, vege-
tation, and the land surface.

EEl was wholly invented
essentially to “kill” the “wait
and see” policy response,
not a scientific deduction!







NASA CERES vs. CERES vs. Ceres

Today, the most-widely discussed dataset on energy budgets is that of
NASA’s Clouds and the Earth's Radiant Energy System (NASA CERES)
satellite-based project.

Our research team is the Center for Environmental Research and Earth
Sciences (CERES)

The acronym for both of our groups is based on the Roman goddess of |
agriculture, fertility and the seasons, Ceres. |

According to Roman mythology, winter is caused when Ceres’s
daughter (Proserpina) spends time in the underworld and Ceres is too
busy searching for her to look after the climate. So, you could say Ceres
is the goddess of climate change!

The dwarf planet, Ceres, also is named after her. Statuette of the Roman goddess, Ceres,
by Augustin Pajou (c. 1768-70)

The cereal you might have had for breakfast is named after her as well.
This is because the Romans believed she was the goddess who allowed
“cereal crops” (wheat, barley, etc.) to grow.
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Toward Optimal Closure of the Earth’s Top-of-Atmosphere Radiation Budget

NORMAN G. LOEB,* BRUCE A. WIELICKL,* DAVID R. DOELLING,* G. LOUIS SMITH, *
DENNIS F. KEYES,” SEDT KATO,* NATIVIDAD MANALO-SMITH,” AND TAKMENG WONG*

* NASA Langley Research Center, Hampton, Virginia
" National Institute of Aerospace, Hampton, Virginia
*Science Systems and Applications, Inc., Hampton, Virginia

(Manuscript received 14 May 2008, in final form 18 July 2008)

ABSTRACT

Despite recent improvements in satellite instrument calibration and the algorithms used to determine
reflected solar (SW) and emitted thermal (LW) top-of-atmosphere (TOA) radiative fluxes, a sizeable im-
balance persists in the average global net radiation at the TOA from satellite observations. This imbalance is
problematic in applications that use earth radiation budget (ERB) data for climate model evaluation, esti-
mate the earth’s annual global mean energy budget, and in studies that infer meridional heat transports. This
study provides a detailed error analysis of TOA fluxes based on the latest generation of Clouds and the
Earth’s Radiant Energy System (CERES) gridded monthly mean data products [the monthly TOA/surface
averages geostationary (SRBAVG-GEO)]| and uses an objective constrainment algorithm to adjust SW and
LW TOA fluxes within their range of uncertainty to remove the inconsistency between average global net
TOA flux and heat storage in the earth-atmosphere system. The 5-yr global mean CERES net flux from the
standard CERES product is 6.5 W m ™, much larger than the best estimate of 0.85 W m ~~ based on observed
ocean heat content data and model simulations. The major sources of uncertainty in the CERES estimate are
from instrument calibration (4.2 W m ?) and the assumed value for total solar irradiance (1 W m ). After
adjustment, the global mean CERES SW TOA fluxis 995 W m -, corresponding to an albedo of 0293, and
the global mean LW TOA flux is 239.6 W m™ . These values differ markedly from previously published
adjusted global means based on the ERB Experiment in which the global mean SW TOA flux is 107 W m >
and the LW TOA flux is 234 Wm .




Toward Optimal Closure of the Earth’s Top-of-Atmosphere Radiation Budget

NORMAN G. LOEB,* BRUCE A. WIELICKL* DAVID R. DOELLING,* G. LOUIS SMITH, "
DENNIS F. KEYES,” SEDT KATO,* NATIVIDAD MANALO-SMITH,” AND TAKMENG WONG*
* NASA Langley Research Center, Hampton, Virginia

" National Institute of Aerospace, Hampton, Virginia
*Science Systems and Applications, Inc., Hampton Virginia

“The S-yr global mean CERES net flux from the
standard CERES product is 6.5 W/m?, much

larger than the best estimate of 0.85 W/m? based

on observed ocean heat content data and model
simulations. The major source of uncertainty in
the CERES estimate are from instrument
calibration (4.2 W/m?) and the assumed value for
total solar irradiance (1 W/m?).”




urements of
\ CERES has an i

TABLE 1. Global mean clcar- and all-sky SW, LW, and net TOA radiative fluxes, solar irradiance, and CRE for satellite-based data
products (units in W m™?).

CERES CERES’s Energy Budget is
SRBAVG- SRBAVG. ot closed, should be zero!

ES-4 nonGEO GEO GEWEX SRB
Product name ERBE S-4 Ed2 revl Ed2D _revl Ed2D _revl Version 2.86 ISCCP FD

Time period 02/85 - 01/89 03/00 - 02/20fs

Solar irradiance %13 %13 %13 3413 %18 3415

LW (All sky) 2352 239,0 117 2371 2404 2358
SW (All Sky) 1012 983 96.6 : 1017 1052

th (All Sky) 49 40 70 -03 05
LW (Clear Sky) 2649 266.6 2664 264.1 268.1 263
SW (Clear Sky) 536 493 512 51.1 545 5.2

Net (Clear Sky) 28 254 237 2.2 192 5.0

LW CRE 297 276 287 270 27 %5

SWCRE -47.6 -49.0 —-454 —46.6 -472 =510
NET CRE -179 -214 -16.7 -19.7 -195 -245
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The precision achieved by the most advanced generation
of radiation budget satellites is indicated by the glanetary en-

ergy imbalance measured by the ongoing CERES (Clouds
and the Earth’s Radiant Energy System) instrughent (Loeb et
al., 2009), which finds a measured 5-yr-meangimbalance of
6.5 Wm™2 (Loeb et al., 2009). Because this result is implau-
sible, instrumentation calibration factors were introduced to

reduce the imbalance to the imbalance suggested by climate
models, 0.85 Wm=2 (Loeb et al., 2009).
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Recent reductions in aerosol emissions
have increased Earth’s energy imbalance

[®) Check for updates
@ivind Hodnebrog ® ' *, Gunnar Myhre ®", Caroline Jouan', Timothy Andrews ®2, Piers M. Forster ®°,
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Hodnebrog, Myhre, Loeb et al. (2024).
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0.35

netary albedo compare

0.33 -

albedo

0.29 -

0.27 |

0.31 1.

a) Total CMIP5 Computer Climate Models

CERES satellite-based .
measurements/estimates l

0.25

Source: Stephens et al. (2015)
https://agupubs.onlinelibrary.wiley.com W individual CMIP5 models, and the dashed lines are the multimodel

Jan Feb M'ar A;)r M:ay JL'm Jhl A[Jg Sép Oct Ni)v Déc Jan

Figure 11. The global mean annual cycle of (a) TOA albedo, (b) atmospheric
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the TOA albedo. The solid lines are CERES observations taken from
Figure 5, and the colored lines are 10 year average seasonal cycle of
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mean seasonal cycle.
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An update on Earth's energy balance in light of the
latest global observations

Graeme L. Stephens™, Juilin Li', Martin Wild?, Carol Anne Clayson®, Norman Loeb*, Seiji Kato*,

Tristan L'Ecuyer®, Paul W. Stackhouse Jr*, Matthew Lebsock' and Timothy Andrews® Have you ever Seen

The challenge ahead K 3 h
Satellite observations combined with other data (Box 1) now con- |been assuTed. Thlls elevited Sacroiinsamc o RicTey se et Suc a crazy
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vincingly support previous °b5e""3“°n":fased estimates of thef™ The pet energy balance is the sum of individual fluxes. The cur-
surface downward longwave flux. The revised estimates of thesdl o uncertainty in this net surface energy balance is large, and

L3 .
fluxes range between 342 and 350 Wm™, and are between 10 andl 4imounts to approximately 17 Wm. This uncertainty is an order of quantl I lcatl On Of a

17 Wm™* larger than past estimates that have relied primarily off magnitude larger than the changes to the net surface fluxes associ-
global models. Recent satellite observations of global precipitatioff ated with increasing greenhouse gases in the atmosphere (Fig. 2b).
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also indicate that Earth produces more precipitation than previfl The uncertainty is also approximately an order of magnitude larger h ﬂ] t l t t
ously accounted for. Thus the flux of latent heat leaving the surfacql than the current estimates of the net surface energy imbalance of ypo e lca quan ]. y

that sustains this increased precipitation is also larger than ha &6 +0.4 Wm?inferred from the rise in OHC'"*
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Figure B1| The global annual mean energy budget of Earth for the approximate period 2000-2010. All fluxes are in Wm. Solar fluxes are in yellow
and infrared fluxes in pink. The four flux quantities in purple-shaded boxes represent the principal components of the atmospheric energy balance.



Conclusions

* The IPCC insist that they have already resolved the best solar
activity (“TSI”) records, for their latest 61" Assessment Report
(2021), they only considered one estimate. But, we have found
27. They are wrong on their dogmatic choice of TSI!

 The proposal of Earth’s Energy Imbalance, simply because of
anthropogenic component of CO, emissions, was strictly a
political construct rather than serious scientific proposition.

 The measurements of the Earth’s Energy Budget, on a global-

scale, are highly uncertain and mostly unresolved because the
total global energy budget is not accounted for up to 6.5 W/m? at
the TOA and up to 17 W/m? at the surface.




“The central mystery of cllmate science” &

“The people who are supposed to be the experts and who ;;;;
claim to understand the science are precisely the people -
who are blind to the evidence...I hope that a few of them |
will make the effort to examine the evidence in detail and
see how it contradicts the prevailing dogma, but I know
that the majority will remain blind. That to me is the
central mystery of climate science. It is not a scientific
mystery but a human mystery. How does it happen that the
whole generation of scientific experts is blind to obvious

f acts? - Freeman Dyson, foreword in a GWPF report on
“Carbon Dioxide: The Good News” by Indur Goklany (2015)
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