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The ratios of the Milankovitch cycles 19/23
and 19/41 are similar to the “worst”
irrational numbers 0.8393... and 1-
1/1.9383... respectively, and the frequency
1/100 may be represented as the “worst”
irrational number 1/19-1/23=0.1607... .

 Responses of the nonlinear dynamical
systems to such quasiperiodic external
drivers Is known to be of the strange and
nonchaotic nature, I.e. their spectrum Is
discrete and with many peaks.



The dynamics of
the Milankovitch orbital cycles
of insolation as such
(a wavelet-based consideration)
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The multiscale climate dynamics
during the Pleistocene as
revealed by ice core and

oceanic bottom drill records
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Amplitude and frequency
modulations of the climatic
variations
during the Pleistocene period
(a wavelet-based consideration)
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A symmetry of the glacial cycle sawtooth
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normalised original record
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normalised original record
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Interrelations between insolation
and climatic variations
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a.0 With precession
Dduring the main
- climatic jumps

—-=

2.0 —

-Z20 —

1 Feconstrucion 5_."-;‘1 25

wo-aA4d  IN phase with

obliquity

—= .0

—oo0  Not sensitive

—-2.0

o.0 JWW%W

-z.0 - insolation (655S)

| |
re=id gl

Dome C

I
a0 100

I
200

I
F00

I
400

kKvr

I
500

I
00

I
TO0



2.0 —

0.0 —

=2 0

2.0

0.0

2.0 —

2.0 —

0.0 —

normalised ori

inal record

=

%

1 1 1
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
1 1 I I _ b
reconstrucgion 4-26
1 1 1 1
1 1 I l 1 1
1
!
1 1 1 1
1 1 1 1 1
1 1 1 1 1
1 T 1 T T
I 1 . reconsiruction 2657
1 1 1
1

Nav il

—2.0

q#%ﬁaﬂ»u.n Not sensitive

—=-2.0

W Out of phase

with obliquity

Ireco nst;ru cfion 57 -;1 25

N

—2.0

In phase with
%% eccentricity

—=2.0

“|insolation (0)

1

1

|
residual

1

1

Dome C

500 00

! I
700




HYPERLONG-TERM
CLIMATIC VARIATIONS
during the
PLEISTOCENE/PLIOCENE
time period
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GENERAL CONCLUSIONS

- Climate evolved during the entire Earth
history.

- Past climates reveal themselves as a mix
of interwoven multiscale variations.
These are of very complex shapes but
(probably) nonchaotic.

- They are mutually ordered and adjusted
with each other.



SOME SPECIFIC
CONCLUSIONS

-Climatic variations over the precession time scale
look to be essentially nonlinear as responses of
the global climate system to the extratropical
Insolation variations (a direct energy cascade
from the 41-kyr cycle to shorter time scales).

- Climatic variations over the obliquity and
(especially) eccentricity time scales look to be
more or less direct (quasilinear) as responses of
the global climate system to the insolation
variations within the equatorial belt.



