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CMIP6 GCMs versus global surface 
temperatures 

-- an ECS discussion --



Global Warming

DATI

Nature?
Humans?

???



How the climatic variations 
of the Earth are studied

• Climate Models. Are they accurate?



IPCC SR1.5 (2018)

We need to limit the global warming to 
1.5 – 2.0 °C



Open issues:

• Can we trust the climate models?
• Issues regarding the model validations
• Issues regarding the Equilibrium Climate Sensitivity
• Issues regarding the Solar and other Climate Forcings
• Issues regarding the Natural Climate Oscillations

• Can we trust the global surface temperature records?
• Issues regarding the urban heat and other possible Surface Temperature Contaminations
• Issues regarding the comparison between Satellites and Surface Measurements
• Issues regarding the comparison between the Instrumental and Proxy temperature changes 



The theory of anthropogenic warming  of the IPCC:
"100% of the global warming from 1850-1900 is anthropogenic"

With the anthropogenic 
contribution, climate models 
reproduce the warming since

1850-1900

Without anthropogenic 
contribution, climate models do 

not reproduce any warming since 
1850-1900



96% say global 
warming is taking place

I
P
C
C However, at least 71% 

disagree with the IPCC's 
thesis that this warming is 

largely or wholly man-made
A 2016 Survey of A
merican Meteorolo
gical Society Memb
ers About Climate 
Change | Center F
or Climate Change 
Communication

https://www.climatechangecommunication.org/reports/a-2016-survey-of-american-meteorological-society-members-about-climate-change/
https://www.climatechangecommunication.org/reports/a-2016-survey-of-american-meteorological-society-members-about-climate-change/
https://www.climatechangecommunication.org/reports/a-2016-survey-of-american-meteorological-society-members-about-climate-change/
https://www.climatechangecommunication.org/reports/a-2016-survey-of-american-meteorological-society-members-about-climate-change/
https://www.climatechangecommunication.org/reports/a-2016-survey-of-american-meteorological-society-members-about-climate-change/
https://www.climatechangecommunication.org/reports/a-2016-survey-of-american-meteorological-society-members-about-climate-change/
https://www.climatechangecommunication.org/reports/a-2016-survey-of-american-meteorological-society-members-about-climate-change/


The theory of anthropogenic warming  of the IPCC:
"100% of the global warming from 1850-1900 is anthropogenic"

Violation of the scientific method

The experimental data do not 
match the predictions of the 

model

Therefore, this “good” result 
could be a coincidence due to a 

careful calibration of the 
parameters inside the model to 
reproduce the trend of the data 

with the forcings used.



Figure 1:   «Hockey Stick» 

Figure 2: «Hockey Stick» 

Humans are solely 
responsible for global 

warming



Steve McIntyre and Ross McKitrick (Energy & Environment ,Vol. 14, No. 6 (2003), pp. 
751-771)  dimostrano gli errori nell'Hockey Stick di Mann et al. (1998, 1999, ecc.)

The IPCC used the “Hockey Stick” it in 2001 and 
2007 and then abandoned it in 2013.



We see one of the 
modern reconstructions 
The "Hockey Stick" 
disappears 
A great Millennial 
Cycle appears 





The Vikings in 
Greenland

https://ancientfoods.wordpress.com/2012/02/17/viking-barley-in-greenland/

The Qinngua valley

https://ancientfoods.wordpress.com/2012/02/17/viking-barley-in-greenland/


Matskovsky, V.V.; Helama, S.
Testing long-term summer temperature reconstruction based on maximum density chronologies obtained by reanalysis 

of tree-ring data sets from northernmost Sweden and Finland. Clim. Past 2014, 10, 1473–1487.



A quasi-millennial oscillation in the Summer temperatures 
in the European Alps throughout the Holocene

Kutschera, W., Patzelt, G., 
Steier, P., Wild, E.M.: 2017. 
The tyrolean iceman and his 
glacial environment during 
the holocene. Radiocarbon 
59(2), pp. 395-405 

Annibale



Trees under the glacials

Melting glaciers in Western Canada are 
revealing tree stumps up to 7,000 years old 
where the region’s rivers of ice have retreated 
to a historic minimum, a geologist said today.

The Susten Pass (Switzerland) as it is today (above) and as it 
probably was in Roman times, 2000 years ago green and with 
different woods (below). (Die Alpen / Atelier Thomas Richner based on 
a draft from Christoph Schlüchter).

 Christian Schlüchter: "Alpen ohne Gletscher? Holz- und Torffunde als Klimaindikatoren“, Die Alpen, 6/2004; The Alps with little 
ice: evidence for eight Holocene phases of reduced glacier extent in the Central Alps, The Holocene, 2001, 11/3: 255-265





Comparison between a simulation 
of the IPCC Models (light blue and 
blue) vs the Temperatures (red 
and green)

Il Caldo Medievale 
non è riprodotto dal modello

Modello

Dati

Caldo Medievale Piccola Era Glaciale

Scafetta, N. Reconstruction of the Interannual to Millennial 
Scale Patterns of the Global Surface Temperature. Atmosphere 
2021, 12, 147. https://doi.org/10.3390/atmos12020147



Global Climate Models (CMIP6) and 
the Equilibrium Climate Sensitivity 
(ECS)
   
ECS is an estimate of the eventual steady-state 
global warming at double CO2.

https://www.carbonbrief.org/cmip6-the-next-gene
ration-of-climate-models-explained
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Knutti, R., Rugenstein, M. & Hegerl, G. Beyond 
equilibrium climate sensitivity. Nature Geosci 10, 
727–736 (2017). https://doi.org/10.1038/ngeo3017



Climate Models versus Climate Data 
Scafetta, N. CMIP6 GCM ensemble members versus global surface temperatures. Clim Dyn (2022). https://doi.org/10.1007/s00382-022-06493-w



The missing CO2 Hot-Spot

McKitrick, R., and Christy, J. (2018). A test of the tropical 200- to 300-hPa 
warming rate in climate models. Earth and Space Science, 5, 529–536.

Comparing modeled to observed trends over the past 60 years using a persistence-robust 
variance estimator shows that all models warm more rapidly than observations and in the 
majority of individual cases the discrepancy is statistically significant. We argue that this 
provides informative evidence against the major hypothesis in most current climate models.

models

models

data



Mitchell DM, Lo 
YTE, Seviour WJM, 
Haimberger L, 
Polvani LM (2020) 
The vertical profile 
of recent tropical 
temperature 
trends: persistent 
model biases in the 
context of internal 
variability. 
Environ Res Lett 
15:1040b4





Scafetta N (2021) Testing the CMIP6 GCM simulations versus surface 
temperature records from 1980–1990 to 2011–2021: high ECS is not supported. 
Climate 9(11):161. https://doi.org/10.3390/cli9110161

ECS is not supported. Climate 9(11):161. https://doi.org/10.3390/cli9110161



An independent recent evaluation of the ECS
Lewis, N. Objectively combining climate sensitivity evidence. Clim Dyn (2022). 
https://doi.org/10.1007/s00382-022-06468-x

• Lewis’ paper critiqued the methods 
used in the Sherwood et al. paper, 
finding significant errors, 
inconsistencies and other 
shortcomings. Lewis remedied these 
shortcomings and also revised key 
input data, almost entirely to reflect 
more recent evidence.  

• The results of Lewis’ analysis 
determined a likely range of 1.75 to 
2.7oC for climate sensitivity.  

• The central estimate from Lewis’ 
analysis is 2.16 oC, which is well below 
the IPCC AR6 likely range.  

• Lewis’ analysis implies that climate 
sensitivity is more likely to be below 
2 oC than it is to be above 2.5 oC.



The CMIP6 GCMs are incompatible 
with the data over more than 80% 
of the world surface. The model-

data agreement improves with the 
low ECS GCMs but it is still 

unsatisfactory





Land Surface warming biases

Scafetta, N. Detection of non-climatic biases in land surface temperature records by comparing climatic data and their model simulations. Clim Dyn 56, 2959–2982 (2021).



This report finds 
approximately 96 
percent of U.S. 
temperature stations 
fail to meet what the 
National Oceanic and 
Atmospheric 
Administration 
(NOAA) considers to 
be “acceptable,” 
uncorrupted 
placement.



New versions 
of Climate 
records from 
2014 to 
2022…..

The 2000-2015 
“pause” has 
disappeared!!



Tree-based mean 
temperature reconstructions 
(red) against the JJA 
instrumental temperatures 
averaged over 30–70 °N land 
areas (blue). The curves are 
scaled over the 1930–1960 
period (Esper et al. 2018)





• Only solar activity 
has a millennial 
cycle.

• Which correlates 
with the millennial 
cycle of 
temperatures

Central England 
Temperature



Kerr, R. A., 2001. A variable sun paces millennial climate. Science, 294, 1431-1433.

Steinhilber, F., Abreu, J. A., Beer, J., et al., 2012. 9,400 years of cosmic radiation and solar 
activity from ice cores and tree rings. PNAS, 109, 5967-5971, 2012.



Total Solar Irradiance Records

Connolly et al. How much has the Sun influenced Northern Hemisphere temperature trends? An ongoing debate. Research in Astronomy and Astrophysics (2021).



Uncertainty about solar reconstructions, 
and information on other sun-like stars



Uncertainty about the satellite 
solar reconstructions



Different climate conclusions from different solar records 



IPCC 2013
CMIP6 Models

Alternative Climate Model
Based on Natural Cycles

Update: Scafetta, N. 2013. Discussion on climate oscillations: CMIP5 general circulation models versus 
a semi-empirical harmonic model based on astronomical cycles. Earth-Science Reviews 126, 321-357.



Scafetta N and Bianchini A (2022) The Planetary Theory of Solar Activity Variability: A Review. 
Front. Astron. Space Sci. 9:937930. doi: 10.3389/fspas.2022.937930

The 
Bigger 
Picture



Crippa, M., Guizzardi, D., Muntean, M., Schaaf, E., Solazzo, E., Monforti-Ferrario, F., Olivier, J.G.J., 
Vignati, E., Fossil CO2 emissions of all world countries - 2020 Report, EUR 30358 EN, Publications 
Office of the European Union, Luxembourg, 2020, ISBN 978-92-76-21515-8, doi:10.2760/143674, 
JRC121460.
EDGAR - The Emissions Database for Global Atmospheric Research (europa.eu)
https://edgar.jrc.ec.europa.eu/booklet/Fossil_CO2_emissions_of_all_world_countries_booklet_2020report.pdf

https://edgar.jrc.ec.europa.eu/report_2020
https://edgar.jrc.ec.europa.eu/booklet/Fossil_CO2_emissions_of_all_world_countries_booklet_2020report.pdf


New Coal Plants



Is there a climate 
emergency ?
                  Probably not!

• The Equilibrium Climate Sensitivity is very 
likely low: ECS<3°C 

• Alternative climate records suggest that the 
actual ECS could even be lower than 2°C.

• Thus, the alarming projected warming for 
future decades is not supported by strong 
evidences.

• Climate adaptation policies should be 
preferred to the expensive mitigation ones
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