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We are living in a 
solar system

● The solar system oscillates because of 
planetary motion

● The Sun is likely synchronized to them

● The Earth's climate system oscillates with the 
same oscillations by synchronizing to them    

Raleigh, 18 November, 2013

The Sun, the Moon, and the 
Planets: 
The Astronomical Origins 
of Climate Change on Earth
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Global Surface Temperature (CRU)
                                  versus the CMIP5 (IPCC AR5) GCMs
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CMIP5 
GCM
Forcings:

IPCC AR5, 
2013

The anthropogenic global warming theory

The Sun
does not
Matter.



  

~ 0.2 oC

~ 0.7 oC

Modern GST 
reconstructions

1999 Mann's failed “Hockey Stick” AGW evidence
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natural variability ~ 0.2 oC

natural variability 
~ 0.7 oC



  

Discussion on common errors in analyzing sea level accelerations, solar trends and global 
warming. N. Scafetta. Pattern Recognition in Physics, 1, 37–57 (2013). 

Benestad & Schmidt (2009)
Sun contributed 7% of 
1900-2000 warming

It does not fit the 
temperature record

Sun contributed 50% of 
1900-2000 warming

It fits the 
temperature record



  

Harmonic analysis of the global surface 
temperature records:

~9.1, ~10.5, ~20, ~60 year oscillations



  

Comparison between the CMIP5 GCMs (IPCC AR5) versus Global Surface Temperature



  

Scale by Scale  comparison between the global surface temperature
                                                                        versus the CMIP55 General Circulation Models 



  

How well the CMIP5 models get the temperature warming and cycles? 



  

Typical CMIP3/CMIP5 GCM failures



  

The CMIP5 models fail macroscopically to get the GST plateau after 2000



  

Huge uncertainty in the 
Equilibrium Climate Sensitivity 

Figure 9.20 (IPCC, 2007) The general circulation models 
(GCM) used by the IPCC claim that 
a doubling of CO

2
 atmospheric 

concentration would increase the 
temperature by ~ 3 oC.

However, today the equilibrium 
climate sensitivity is extremely 
uncertain.
The error bars span from 1 to 9 oC. 

It is not possible to 
determine whether 
missing and/or erroneous 
forcings regulate climate.

Error bars are too large !

Possible missing forcings:
● Gravitational
● Magnetic
● Chemical (cosmic ray, UV, etc.)
● Adopted TSI may be wrong



  Steinhilber F et al. PNAS 2012;109:5967-5971

©2012 by National Academy of Sciences

Solar records and temperature records are synchronous
throughout the Holocene

Comparison of solar activity (total solar irradiance [TSI]) in blue and δ18O from Dongge cave, 
China, in green representing changes of the Asian climate. Possibly the Asian monsoon (AM) 
(low δ18O corresponds to strong AM monsoon and vice versa). 



  

Power spectrum evaluations of solar 
records: ~20, ~60, ~85, ~115, ~130, 
~210, ~500 and ~1000 year cycles

Ogurtsov, M.G., Y.A. Nagovitsyn, G.E. Kocharov, and H. Jungner (2002). 
Long-period cycles of the Sun’s activity recorded in direct solar data and proxies
Solar Phys. 211, 371-394.

sunspot

http://link.springer.com/article/10.1023/A:1022411209257?LI=true


  

Chylek, P., C. K. Folland, H. A. Dijkstra, G. Lesins, and M. 
K. Dubey (2011), Ice‐core data evidence for a prominent 
near 20 year time‐scale of the Atlantic Multidecadal 
Oscillation, Geophys. Res. Lett., 38, L13704

Davis, J. C., and G. Bohling, 2001. The Search for Patterns in
Ice-Core Temperature Curves: in Geological Perspectives of Global 
Climate Change. Ed. Gerhard, L. C., E. H. William, et al.. Geological 
Perspectives of Global Climate Change 213-230.

Knudsen et al., Tracking the Atlantic Multidecadal Oscillation through 
the last 8,000 years, Nature Communications, 2011. 20 yr

~20 yr and ~60 yr cycles
in multisecular and
multi-millennial 
climate records 



  

moonsoon

pacific decadal oscillation

atlantic multidecadal oscillation

The Brihaspati - Jupiter 60-year cycle in the climate 

CURRENT SCIENCE, VOL. 97, NO. 3, 10 AUGUST 2009

N. Scafetta / Journal of Atmospheric and Solar-Terrestrial Physics 74 (2012) 145–163

sea level rise

Jevrejeva et al. (2008),  GRL 35, L08715

rate



  

Scafetta N., 2013. Discussion on common errors in analyzing sea level 
accelerations, solar trends and global warming. Pattern Recognition in Physics, 
1, 37–57. DOI: 10.5194/prp-1-37-2013

Sallenger Jr., A. H., Doran, K. S., and 
Howd, P. A.: Hotspot of accelerated
sea-level rise on the Atlantic coast of 
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Sallenger Jr. et al.’s (2012)

Boon, J. D.: Evidence of sea level 
acceleration at U.S. and Canadian
tide stations, Atlantic Coast, 
North America, J. Coastal Res., 
28, 1437–1445, 2012.



  

Comparison between Atlantic-Region GST versus CMIP5 GCM prediction



  

Preliminary Summary

● The origin of many climatic oscillations have been found 
in astronomical cycles. 

● The IPCC uses specific GCMs to infer that natural variability 
induced by the Sun is very small and explains only a few percent
of the warming observed from 1850 to 2012.

● The IPCC GCM predicted natural variability is approximately 
compatible with the pre-industrial natural variability observed 
Mann's 1999 Hockey Stick temperature graph.

● Mann's Hockey Stick is contradicted by more recent pre-industrial
temperature reconstructions showing a far greater past natural 
temperature variability, which questions the IPCC GCMs.

● Quasi 10, 20, 60 and 1000 yr cycles are easily visible in the data.

May these and other oscillations have an astronomical origin?     



  

The “consensus” ancient theory of Ptolemy and Kepler of
a lunar/planetary modulation of the climate system

“A very few considerations would make it 
apparent to all that a certain power 
emanating from the eternal ethereal 
substance is dispersed through and 
permeates the whole region about the 
earth...”  

“For the sunsun, together with the ambient, is 
always in same way affecting everything 
on the earth...”

“The moonmoon, too, as the heavenly body 
nearest the earth, bestows her effluence 
….”

“Moreover, the passages of the fixed stars  
and the planetsplanets through the sky ... bring     
about many complicated changes.”

TETRABIBLOS (2nd century A.D.)

Stonehenge Astronomical Observatory



  

Harmonic analysis of the global 
Surface temperature records:

~9.1, ~10.5, ~20, ~60 year 
oscillations

Speed of 
the sun
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~9-year cycle ~9-year cycle

The 9.07-year Temperature Cycle is very likely induced by 
a soli-lunar tidal cycle



  

The theory of a planetary modulation of solar activity

The ~11-year sunspot cycleThe ~11-year sunspot cycle



  

● Current climate science claims that astronomical forcings 
have a very small influence on the Earth's climate

However, the synchronicity between solar and climate 
records remains unexplained and the ultimate origin of
multiple climate oscillations remains mysterious as well.   

The inconvenient truth

● Current Solar science claims that the Sun is an isolared 
system regulated by an internal solar dynamo

However, current solar dynamo models fail to explain   

1) 11-year solar cycle
2) 60-120 yr cycles   (Gleissberg solar cycles)
3) 150-250 yr cycle  (de Vries solar cycles)
4) 800-1100 yr cycle (Eddy solar cycles)
5) etc......  



  

The 11-year sunspot cycle is made of three frequencies

Spring tidal period 
of Saturn & Jupiter?

Solar dynamo cycle as
 a synchronization cycle?

Orbital period of
Jupiter?

Power Spectrum of the 
1749-2010 sunspot record

Venus-Earth-Jupiter most alined days vs. sunspot number: P
VEJ

 = 11.07 yr



  

Sun speed relative to SS barycenter 

Jupiter/Saturn tides on the Sun

61 61

~60 ~60

Jupiter & Saturn

● ~10-12 year cycle
● ~20 year cycle
● ~61 year cycle

~20

10-12



  

beat modulator

beat

beat

beat



  

Jupiter/Saturn 
spring tide

Jupiter tide

Solar Dynamo cycle



  

Three-frequency solar model for solar and millennial climate 
cyclical variation throughout the Holocene (~983 yr cycle)

G. Bond, S. Hoffmann, R. Lotti-Bond, J. Beer, R. Muscheler, M. Evans, B. Kromer, W. Showers, I. Hajdes, G. Bonani, Persistent Solar Influence 
on North Atlantic Climate During the Holocene, Science (Nov, 2001)
R. Kerr, A variable sun paces millennial climate, Science, Vol. 294, p. 1442-1443, (Nov, 2001)



  

calibration

Same 
model
with very 
small 
corrections

Calibration
period

Three-frequency solar harmonic model
vs.  10Be and 14C solar proxy reconstructions 



  

Three-frequency solar harmonic model vs.  temperature 
reconstructions (~61 yr, ~115 yr, ~980 yr cycles) 



  

Six-frequency astronomical 
model + corrected 
GHG-Aerosol-Volcano



  

Astronomical Climate model forecast vs. CMIP3 GCM (IPCC 2007)
Visit   http://people.duke.edu/~ns2002/

Global surface temperature (HadCRUT3): original global surface temperature record (red) 
published in Scafetta JASTP 2012b;  and updated global surface temperature (blue). 

The back curve within the cyan area is the full astronomical harmonic model forecast since 
2000 that clearly outperforms the IPCC general circulation model projections (green area). 

The yellow curve is the harmonic component alone without the anthropogenic component.

Full forecast
since 2000

Astr. ModelAstr. Model

IPCC, 2007IPCC, 2007

http://people.duke.edu/~ns2002/#astronomical_model
http://www.sciencedirect.com/science/article/pii/S1364682611003385


  

IPCC 2013
ALL CMIP5 Models 

6-frequency + anthropogenic
SOLAR-ASTRONOMICAL MODEL



  

Conclusion
Harmonic Amplifier Harmonic generator 

Less than half than 
the IPCC AGW claim

● Solar and climate dynamics are coupled and synchronized with astronomical harmonics
● The Sun likely works as a strong amplifier of the gravitational oscillations of the solar system
● Solar/Lunar tidal (multi-)decadal harmonics are present in the climate system
● Current climate general circulation models (CMIP3 and CMIP5 GCMs) are seriously flawed.
● Natural cyclical variability has contributed at least 50% of the 20th century warming
● Climate sensitivity varies from about 1 oC and 2 oC with median about 1.5 oC 

After N.-A. Morner
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Luminosity production 
associated to tidal 
energy
dissipated in the Sun 

amplification factor used in K()

Solar 
luminosity

L
S
= 4x1026 W

rewriting it

Equation to convert gravitational energy 
released by the tides into luminosity anomaly

K() is the 
amplification
function 



  

Empirical evidences for a planetary modulation of total solar irradiance and the TSI 
signature of the 1.09-year Earth-Jupiter conjunction cycle.

 Scafetta N., and R. C. Willson, Astrophysics and Space Science (2013). 



  

Planetary harmonics in the historical Hungarian aurora record (1523–1960).
Scafetta N., and R. C. Willson, 2013.  Planetary and Space Science 78, 38-44 (2013)
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