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Power spectra of global surface temperature (GST) records (available since 1850)
reveal major periodicities at about 9.1, 10—-11, 19-22 and 59-62 years. The Coupled
Model Intercomparison Project 5 (CMIP5) general circulation models (GCMs) (IPCC
ARS5 2013) are not able to reconstruct this variability. From 2000 to 2013.5 a GST
plateau is observed while the GCMs predicted a warming rate of about 2 °C/century. In
contrast, the hypothesis that the climate is regulated by specific natural oscillations
better fits the GST records. The ~9.1 year oscillation is a long soli—lunar tidal
oscillation, while quasi 10—-11, 20 and 60 year oscillations are major solar and
heliospheric oscillations driven mostly by Jupiter and Saturn movements. Solar models
based on astronomical oscillations also predict quasi secular (115 years) and millennial
(983 years) solar and climate oscillations during the Holocene. | propose a semi-
empirical model that is made of six specific astronomical oscillations to construct the
natural climate variability at multiple scales plus a theoretical component measuring the
anthropogenic and volcano contributions to climatic changes. The model reconstructs
the 1850-2013 GST patterns far better than any CMIP5 GCM simulation. Under the
same CMIP5 anthropogenic emission scenarios, the model projects a possible 2000—
2100 average warming ranging from about 0.3 °C to 1.8 °C that is significantly below
the original CMIP5 projections (~1-4 °C). The climate sensitivity to CO2 doubling
should be reduced by half, for example from the 1.5-4.5 °C (IPCC, 2013) to 0.75-2.25
°C (~1.5 °C median).



Global Surface Temperature versus IPCC simulation
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The ~10 year, ~20 year and ~60 year Temperature Oscillations
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CMIP5 Climate Models vs. Global Surface Temperature
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Failure of the CMIP5 Climate Models to get the Oscillations

Frearrricrrtics Forcscdi cotics
- = el e e
e A

E =

1 .=
i L =1
i R ¥
| E ]
i bl :’1 *F 3 :Fii E E il}—#l
= o= | i ¥ € P - ¥ 1 E S iy & ]
X E S 3
B o= | T WAt w = = LA e ][‘
[ . — —]
o= " ™ x N 5 h ]
i * Er ¥
L
x i
e = L] = - e L=—F = ] =g - ] Bl = i B B - T E SO N ERO
Cosn] rracscdcsl raiasrrikbscsr

Fsmrrr e percscdi catica
=2l e b e — 2

I it FOOTY N
i fﬂ#ﬁfﬁf . ii#nﬂi‘}ﬂﬁﬁi e e frlaﬁﬂlﬁ

BsOnH

L = ) =Y ] B L = L= =i i B F ) = N =2 N ST 1 ERTy

.
R B I
I

(=N rracrcd esl raosrTs Eses e
Frearrricrraics porcscdi

T o

d
0
I
FEL
H
(
U
.
U
ﬂ!
U

1

e
00
hon 4
ﬁ
”EH
-'f.‘
H-|=I_|
....n-H
Hffﬁf
~=1=
H-.I.._
~=~=‘|”:.
%;
B
“E*
hﬂ-:-h:h"
e
-~ i
E"H-c
T
Ll
(R —
| |

|
-

= === an = e = e B == o= R = B L= 1 Em e
C<=1 rracrcdesl raosrTy Esose

4
]

FRamrrr e rie oo odi cotice
] [ |

e e — . —

H § 1 L LS ) -
f%ﬁél A 1{11} 1 ?IHI } -

o

aesind
0
0

|

)H‘ lmml
=

e
B
H"—l
-

"W—c_'_'_,_.

=

=

=

=

0
]
+
.
|

|
-

=" == an Y P = O R == R L= R = B L= 1 Em e
CLe=1 rricrcderl rucarTy Eros e
= - = =
Frearrricrruics Forcscdicstics r
e - S Erestaa
- — - W S - —_ -
* E 3 e - +
e - B e = E Sl = | i - 7
- Ecg e = - t E = E =
= i — = == - x, a J;‘ ‘ - §==-= -
=
= = - T = e ot == J_ = [ee ]
- N - S B .
- ey _— - R T - .
E = E =S
= > _ = |- = = e s S — = E - = = el ]
e s = = E e e
P N - - - e - —]
- E S - = cam -
L, - - ]
= -
L=
x = =2 x = O = O R =T N = A =2 == 1 ERO»

[ ==h rracrcd eal raosrTrs Eses e



The ~60-year oscillation in Sea levels and in the North Atlantic
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Empirical Evidences for

a Planetary Modulation of
Solar Activity
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An Harmonic Set for
the Solar System
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Planetary Solar Model vs. Temperature Reconstructions
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Planetary Solar Model vs.
Temperature Reconstructions

Temperature Anomaly (°C)

CMIP5 ENSEMEBLE MODELS

H(t) = hog3(t) + hy15(t) + hep(t) + hog(t)
+N19.4(t) + hg1(t) + B+ m(t) + const,

SOLAR-ASTRONOMICAL MODEL

HadCRUT4.2 GST ——
CMIP5 rcp26 ——
|

CMIP5 rcp45
CMIP5 rcp60
CMIP5 rcp85

1.2 T I I

1995 2005 2015 202

year

! 1 1 1
HadCRUT4.2 GST ——
with CMIP5 rcp26 ———
with CMIP5 rcp45
with CMIPS rcp60 ———
with CMIP5 rcp85 ————
1

1995 2005 2015 2025

year

IHarm:lzuni-:: nqtural vlaiabilit:.f

1880

1910

1940 1970 2000 2030 2060 2090

[A] year

1880 1910 1940 1970 2000 2030 2080 2090
[B] year



Planetary Solar Model vs. Temperature Reconstructions
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