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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-
generation-of-climate-models-explained
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These models in yellow 
would have been 
considered invalid by 
the IPCC in 2013.

https://www.carbonbrief.org/cmip6-the-next-generation-of-climate-models-explained


According to the CMIP6 and CMIP5 
GCMs even if we stop today the 
anthropogenic emissions the climate 
will continue to warms up to 3.5 °C 
depending on the ECS of the model.

Thus, the claim is that not only we 
need to reduce the emissions, but we 
need to stop them and even extract 
CO2 from the atmosphere.

Huntingford, C., Williamson, M.S. 
& Nijsse, F.J.M.M. CMIP6 climate 
models imply high committed 
warming. Climatic 
Change 162, 1515–1520 (2020). 
https://doi.org/10.1007/s10584-
020-02849-5



Paris Agreement
IPCC SR1.5 
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The Anthropogenic Global Warming theory  of the IPCC:
“100% of the warming since 1850-1900 is due to humans”

Without anthropogenic 
contribution, climate models do 

not reproduce any warming since 
1850-1900

With the anthropogenic 
contribution, climate models 
reproduce the warming since

1850-1900



What needs 
to be done to 
validate the 
climate 
models?
Look at the 
past!

It must be demonstrated that 
the models are able to 
reproduce the planet's 
surface climate temperature 
when humans were unable to 
alter it with the emission of 
CO2 using fossil fuels and 
more.



Figure 1:   «Hockey Stick»

Figure 2: «Hockey Stick»

In 2001 the IPCC alarmed 
the world. 

What happened?





The IPCC AR6 «new» Hockey Stick argument



•L’ “Hockey Stick” 
disappears.

•A great 
millennial cycle 
appears.



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 millennial cycle in Greenland 
temperatures for 10,000 years.



Cambridge University Press, 2014
ISBN:9781139024440



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 



Trees under the glaciers

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.

Il passo di Susten (Svizzera) come è oggi (sopra) e come 

probabilmente era al tempo dei Romani, 2000 anni fa verde e con 

diversi boschi (sotto). (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 model 
simulation (light blue and blue) vs 
the data (red and green)

The Medieval Warm Period
it is not reproduced by the model

Model

Data

Medieval Warm Period Little Ice Age

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



The importance of the Millennial Cycle

• It shows that the 
observed warming 
from the 1700s to 
the present was 
mainly induced by 
natural causes.

• The fact that the 
models do not 
reproduce it 
implies that they 
are physically 
wrong and do not 
use the true 
climatic forcings.



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.



Eddy de Vries

Gleissberg 60 yr 45 yr

Scafetta, N.: 2020. Solar Oscillations and the 
Orbital Invariant Inequalities of the Solar 
System. Sol Phys 295, 33. 
https://doi.org/10.1007/s11207-020-01599-y

Le
“Orbital 
Invariant 
Inequalities”
sono i

battimenti
Gravitazionali
tra Giove, 
Saturno
Urano e 
Nettuno



Sun-Climate correlation: the last 2000 years





Global Climate Models (CMIP6) and the 
Equilibrium Climate Sensitivity (ECS)

ECS is an estimate of the steady-state
global warming induced by CO2 doubling.

https://www.carbonbrief.org/cmip6-the-next-
generation-of-climate-models-explained

China

France
UK

Russia

Canada USA

C
h

in
a

Europe

Likely
Range
IPCC
2013

C
h

in
a

These models in yellow 
would have been 
considered invalid by 
the IPCC in 2013.

https://www.carbonbrief.org/cmip6-the-next-generation-of-climate-models-explained


Climate models show high ECS
Observations show low ECS

ECS = equilibrium climate sensitivity
to radiative forcing such as to CO2

infrared emissions.



CMIP6 GCMs
vs.

Temperature data

CMIP6 GCM surface temperature 
simulations
red, models with ECS > 3 °C; blue, 
models with ECS < 3 °C
against the temperature 
observations (green):
ERA5-T2m
ERA5-850mb
UAH MSU v.6.0 Tlt.

Scafetta, N. Testing the CMIP6 GCM Simulations versus Surface 
Temperature Records from 1980–1990 to 2011–2021: High ECS 
Is Not Supported. Climate 2021, 9, 161. 
https://doi.org/10.3390/cli9110161



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



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. Reconstruction of 
the Interannual to Millennial 
Scale Patterns of the Global 
Surface Temperature. 
Atmosphere 2021, 12, 147. 
https://doi.org/10.3390/atmo
s12020147

Scafetta, N. Testing the CMIP6 
GCM Simulations versus 
Surface Temperature Records 
from 1980–1990 to 2011–
2021: High ECS Is Not 
Supported. Climate 2021, 9, 
161. 
https://doi.org/10.3390/cli91
10161



IPCC 2013
CMIP5 Models

Alternative Climate Model
Based on Natural Cycles

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.



Paris 1.5 °C Agreement
is not realistic

https://climateactiontracker.org/global/cat-emissions-gaps/



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-fired power plants 
under construction or planned



Conclusion
The CMIP6 GCMs on which the 
"anthropogenic" theory of 
global warming observed from 
1850-1900 is based are not 
scientifically validated, they 
contradict each other and, 
therefore, they cannot be 
considered reliable for future 
climate predictions according to 
the various emission scenarios 
proposed. by the IPCC.

Multiple evidences suggest that 
the ECS is low, and likely 
between 1 °C and 2 °C. 

Historical and paleoclimatic evidence 
suggests a natural climatic variability 
induced by the sun and other 
astronomical factors that is much greater 
than that predicted by the IPCC models 
(CMIP3, CMIP5 and CMIP6).

The inclusion of natural climatic cycles and forms of non-
climatic warming (e.g. UHI) has the effect of reducing the 
anthropogenic component from 50% to 70%.

The observed warming from 1850-1900 could be due to 
50% of the sun, 30% to man and 20% is spurious because 
it is due to urbanization and urban heat that is not 
corrected in the climatic data.


