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ABSTRACT

The astronomical theory of climate change is based on the solution of differential equations
describing Earth’s orbital and rotational motions. The equations are used to calculate the
change in insolation over the Earth’s surface. As a result of the author’s solution of the or-
bital problem, the periods and amplitudes of Earth-orbit variations and their evolution have
been refined. Unlike previous studies, the equations of Earth’s rotational motion are solved
completely. The Earth’s rotational axis precesses relative to a direction different from the
direction of the orbit’s axial precession, and oscillates with periods of half a month, half a
year and 18.6 years. Also, its oscillations occur with irregular periods of several tens of
thousands of years and more. All these motions lead to oscillations of the obliquity in the
range of 14.7° to 32.1°, which prove to be 7 - 8 times larger than obtained by a previous
theory. In the same proportion, the Earth’s insolation oscillations increase in amplitude,
with insolation extremes occurring in other epochs than those in the previous theory. The
amplitudes and the onset times of the extremes correlate with known paleoclimate changes.
Thirteen insolation periods of paleoclimate variation over an interval of 200 thousand years
are identified. From the insolation evolution calculated over a time interval of 1 million
years, 6 climate gradations from very cold to very warm are identified.

1. INTRODUCTION

Long-term climate oscillations are analyzed in the Astronomical theory of climate change (or alter-
nately named, Astronomical theory of ice ages). The theory is based on the solution of the following three
problems: 1) what are the changes in the Earth’s orbit? 2) what are the changes in the Earth’s axis of rota-
tion? 3) what are the changes in the amount of solar radiation over the Earth’s latitude based on the first
two changes? The original version of the theory was developed by M. Milankovitch [1] in the first quarter
of the 20™ century. Subsequently, the proposed approach was improved by other researchers [2-6]. At the
end of the 20™ century, activities aimed at revisiting the above problems were initiated [7]. As the result of
a more precise solution to the problem of Earth’s rotational motion, a second version of the climate
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change theory succeeded in explaining the factors that cause long-term climate oscillations.
This paper presents the main results of the new Astronomical theory of climate change, how they
were obtained and their reliability.

2. METHOD

This paper presents the results of decades of theoretical studies. The foundations of mechanics were
analyzed, unsubstantiated hypotheses were eliminated and mechanical operations were formulated with
regard to their actual content [8]. The differential equations of the orbital motion of planets in the Solar
system were redefined, a new method for solving them was developed, and the Galactica program was
created for their numerical solution [9-11]. Differential equations for orbital and rotational motion were
derived in a new way and a method for analyzing, solving and integrating them was developed. This
evolved into a program for their numerical solution [11-13]. Orbital motion was considered in the coor-
dinates associated with the fixed equator of Earth, and rotational motion was investigated in coordinates
associated with a fixed plane of the Earth’s orbit. Transformations of the parameters of orbital motion rel-
ative to the coordinates associated with the plane of the moving equator are derived [14]. The equations
for the irradiation of the Earth by the Sun, depending on the parameters of its orbital and rotational mo-
tions, are derived in a new way. A program for calculating the Earth insolation has been developed [15].
The numerical integration of these equations on supercomputers has been performed. These tasks are
complex and laborious. For example, the integration of the equations of orbital motion over 100 million
years took two years of machine time. The analysis of the solutions of these equations was carried out over
several years.

These studies are unique, so all their stages were tested. Algorithms for checking the accuracy of solu-
tions were introduced into the programs for integrating equations. For example, there are about two dozen
in the Galactica program. All stages of the solution were checked, compared with the observations and
conclusions of other researchers. Checking took longer than the solutions themselves. For example, verifi-
cation of solutions to a problem on the rotation of the Earth was carried out over a period of three years.

3. RESULTS
3.1. Earth’s Motions and Their Variations

The Earth moves in an elliptical orbit around the Sun, which is located at one focus of an ellipse
(Figure 1). The shortest Earth-Sun distance in perihelion is denoted by R, and the largest distance in
aphelion by R,. The period of Earth’s motion with respect to motionless space connected with the Solar
system is P, = 365.25636042 days [16, 17]. The quantity P,;is called the sidereal period of the Earth’s rota-
tion around the Sun. The Earth’s orbital motion proceeds in an anticlockwise direction, based on the orbit
being viewed from the Earth’s North Pole N. The normal to the orbital plane is denoted as S , and is
called the orbital axis.

With respect to motionless space, the Earth rotates around its axis, N atan angular velocity of w, =
7.292115-107 1/sec in an anticlockwise direction coincident with the direction of the Earth’s orbital mo-
tion. The value of w; corresponds to a full revolution performed by the Earth in 0.99726968 days. The
Earth’s rotational axis N is inclined to the orbital axis S at an angle equal in the contemporary epoch,
to £=23.43". This inclination is called the obliquity. During the orbital motion of Earth, the orientation of
its rotational axis N remains unchanged in space (Figure 1). That is why at two points of the orbit, at
times March 20, (20.03), and September 22, (22.09), the axis N is normal to the Earth-Sun direction.
With respect to Earth, the Sun is in its equatorial plane. That is why the southern and northern hemis-
pheres receive identical amounts of solar radiation and the day appears to be equal in duration to night.
These points are called the day of vernal equinox, (20.03), and the day of autumnal equinox, (22.09). At
the time, June 21, (21.06), the axis N is least inclined to the Earth-Sun line, and the northern hemisphere
is therefore illuminated with maximum solar radiation. At the time of December 21, (21.12), the axis, N
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Figure 1. The Earth’s position in its orbit in 2025 during the days of vernal equinox (20.03), summer
solstice (21.06), autumnal equinox (22.09), and winter solstice (21.12), and the time expressed in
Earth motion during the days in spring (92.7 d), in summer (93.7 d), in autumn (89.9 d), and in

winter (89.0 d): N is the Earth’s axis of rotation; 1\7[2 is a vector relative to which the axis N
precesses in a period of 25.74 thousand years; S is the Earth’s rotational axis, and M is a vector

relative to which the S axis precesses over a period of 68.7 thousand years [14, 15, 18, 19].

is at maximum inclination to the Earth-Sun line. This is the reason the southern hemisphere is at maxi-
mum illumination at that time, and polar night approaches at high latitudes in the northern hemisphere.
Since the time spent on reaching and leaving the extreme angles lasts for several days, these points are
called respectively, the summer solstice day (21.06), and the winter solstice day (21.12).

The inclination of Earth’s axis, N to the orbital axis, S leads to the variation in duration of sun-
light, both during the year and on the same day at different latitudes. On summer solstice day, (Figure 1,
21.06), we have a polar day in the whole region between the North Pole and the Arctic Circle. Then, as the
latitude decreases, the day gets shorter, reaching a 12-hour duration at the equator, and we have a polar
night established below the Antarctic Circle. Contrary to this, on the day of winter solstice, (21.12), in the
territory between the North Pole and the Arctic Circle we have a polar night. Then the day starts increas-
ing in duration. At the equator, the day lasts for 12 hours, and a polar day sets in below the Antarctic Cir-
cle. As we approach the equinoctial points of 20.03, and 22.09, the difference between the days in latitude
decreases in value. The day’s duration along all latitudes becomes identical at 12 hours.

As the Earth moves along its orbit, the alteration of seasons occurs. The duration of the seasons is de-
fined by the Earth’s motion over certain orbital segments. From the vernal equinox day, 20.03, until the
summer solstice day, 21.06, the duration of spring is 92.7 days. Over the summer segment, the duration is
93.7 days. Over the autumnal segment, the duration is 89.9 days. Over the winter segment, the duration is
89.0 days.

The Earth’s orbital and rotational motions define the variation in climate in the current epoch. How-
ever, the motions vary in time, and the climate undergoes change. The position of Earth’s orbit precesses
in space. The Earth’s orbital axis S (Figure 1), rotates, or in other words, it precesses about the direction
of M , which is motionless in space. The precession proceeds clockwise with a period of 68.7 thousand
years. In a clockwise direction, the Earth’s axis N precesses about the direction of M , also motionless
in space. The precession period is 25.74 thousand years. Besides this, the axes S and N execute oscilla-
tions, each with respect to its own precessional axis M and M, , respectively. In addition, the shape of
the orbit (its eccentricity, whose value varies from 0 to 0.064; the current value being equal to 0.016) and
the perihelion position, both undergo variations. Today, the perihelion is over the winter segment (Figure
1), when winter sets in the northern hemisphere. Since the Earth’s orbital perihelion rotates in anticlock-
wise direction at a mean period of 147 thousand years, its position in other epochs can be at any point in
the Earth’s orbit.

The changes of the Earth’s orbital and rotational motions lead to changes in its climate. Below, the
latter changes are considered in more detail.
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3.2. Evolution of the Earth’s Orbital Motion

The evolution of the Earth’s orbital motion is considered in a motionless frame, xyz whose origin is
located at the center, O of celestial sphere 1 (Figure 2). Note that, depending on the particular problem of
interest, the point O can be located either at the center of mass of the Solar system, at the center of the Sun,
or at the center of the Earth. As a result of the interaction of Solar-system bodies, the Earth’s equatorial
plane 2 and its orbital plane 3 both alter their positions, which are denoted with digits 2 and 3 in the epoch
T;, and with digits 4 and 5 in the epoch 7, respectively. At epoch 7, we consider the epoch of the year
2000.0.

Since the annual motion of the Sun over celestial sphere 1 with respect to the Earth, proceeds along
circles 5 or 3, the planes of the circles are additionally called, the planes of moving and motionless ecliptic,
respectively. The frame xyz is related to the plane of the motionless Equator 2. The moving plane 5 of the
Earth’s orbit is defined by the angle ¢, = ;) of the ascending-node position y, and by the inclination of
the plane 7

The Earth moves around the Sun along an open trajectory which is close to the shape of an ellipse. At
one point in the trajectory, the perihelion, the Earth approaches the Sun to the shortest distance R, and at
the opposite point, the aphelion, it moves away from the Sun to the largest distance R,. In Figure 2, the
projection of the perihelion onto the celestial sphere 1 is denoted with the character B and its position is
coordinated with the angle ¢, = ), B. The shape of the orbit is defined by its eccentricity
e:(Ra—Rp){(Ra+Rp). i

The oscillations of the angles ¢, and 7 reflect the rotation process of the orbit’s axis § (Figure 2),
that is, the normal to the orbit plane, with a period of 68.7 thousand years about the motionless vector M
[20]. The latter vector is the sum of the angular momentum vectors of all bodies in the Solar system. The
plane normal to M is called the Laplace plane. The angles that define the position of the Laplace plane
with respect to the motionless equatorial plane xOy in radians are equal to 7,, = 0.401834 and ¢, =
0.0680946. The rotation or, in other words, the precession of the axis § about the vector M proceeds

0,=7,B ¢,=vB=x,
X, X (pﬂzyoyz l[lz’}'o‘}'l

Figure 2. Parameters of the Earth’s orbit and axis in the motionless equatorial xyz and motionless
ecliptic x,y.z. coordinate systems. 1—the celestial sphere; the planes in the epoch of 7;: 2—that of
the Earth’s equator, 3—that of the Earth’s orbit; in the epoch of 7: 4—that of the Earth’s equator,
5—that of the Earth’s orbit; unit vectors: N —Earth’s axis, S —Earth’s orbit axis, M —the angular
momentum of the Solar system; y,—the vernal equinoctial point in the epoch of 7;; B—the perihe-
lion’s position on the celestial sphere; @, = y,),—the angle of the orbit’s ascending node; ¢, =
y.B—the perihelion angle; /—the orbit’s inclination.
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in clockwise direction. In addition to the precession, the orbit’s axis S executes oscillations at periods of
97.35 thousand years, 1.164 million years, and 2.32 million years, relative to the vector M . During those
oscillations, the angle between the vectors § and M never exceed a value of 2.94°. All those motions
are manifested in the behavior of angles ¢, and 7in Figure 3.

Thus, the evolution of the Earth’s orbit proceeds as a result of the following four motions: 1) preces-
sion of the orbit’s axis S ; 2) oscillations of the orbit’s axis S ; 3) oscillations of the orbit’s eccentricity &
and 4) rotation of the orbit in its own plane (perihelion rotation).

Figure 3 shows the evolution of the Earth’s orbital parameters ¢, ¢, 7and ¢, over a span of one mil-
lion years. The shortest eccentricity oscillation period is 7, = 94.5 thousand years, and the longer ones are
the periods 7, = 413 thousand years and 7, = 2.31 million years [19, 20]. Both the angle, ¢, of the orbit’s
ascending node and the orbit’s inclination, 7 oscillate with a period 7;, = 7; = 68.7 thousand years. The in-
creasing behavior of the angle, ¢, toward future (Figure 3) reflects the non-uniform rotation of the peri-
helion in anticlockwise direction with a mean period of 7, = 152 thousand years (over a time interval of
one million years). As it is seen from the graph, there exists an epoch of a reverse, or clockwise, perihe-
lion’s motion.

3.3. Evolution of the Earth’s Rotational Motion

Evolution of the Earth’s rotational motion is treated in the motionless frame x_y,z, (Figure 2) connected

e T,=94.5 kyr
0.048

0.032

0.016

0
o T,= 68.7 kyr

T,= 68.7 kyr

-1 0.8 0.6 0.4 02 T,Myr 0

Figure 3. Evolution of Earth’s orbital parameters over a time interval of 1 million years: e—eccentricity;
@o—angle of the orbit’s ascending node; i—orbit’s inclination; ¢,—perihelion angle; 7—time in
million years reckoned from December 30, 1949; T.,, T;,, and T—the least oscillation periods for the
eccentricity, the ascending node, and the orbit inclination expressed in a thousand years; 7,—perihelion
rotation period averaged over a time interval of 1 million years.
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with the Earth orbit’s motionless plane, 3. The inclination angle and the precession angle ¥ = y,); both
define the position of equator, 4 moving with respect to the orbit’s motionless plane, 3. The precession an-
gle y decreases toward future in an oscillatory manner at a mean rate of y, =-2- n/ P, according to a
linear law. Here P, = 25.738 thousand years is the period of the Earth axisial precession averaged over a
time interval of 1 million years [7, 13, 14]. The negative sign of y,, implies that the unit vector N of the
Earth’s rotation axis precesses in a clockwise direction (Figure 2). Precession of the Earth’s rotational axis,
N proceeds around the second motionless vector M, ; the angles defining the orientation of the plane
normal to this vector with respect to the plane xOy are i,, = 0.417728 and ¢,, = —0.0664662. The angle
between the motionless vectors M, and M, is3.201402°.

The variation of the difference, Ay =y —y, for the precession angle, y (here, v, =y, +y, T is
the change of the precession angle in the process proceeding at the mean rate y,,) over a time interval of
1 million years, is shown in Figure 4. Over the latter time interval, the quantity, Ay varies from —0.184 to
0.233 radian, so that the full oscillation swing amounts to 0.417 radian.

The inclination difference, A@=6-6, in Figure 4, is given with respect to the initial angle 6, =
0.40904645. The quantity A6 oscillates similar to, Ay, yet in a narrower range from —0.0845 to 0.0855, so
that the oscillation range here amounts to 0.17 rad. Thus, the oscillation amplitude for angle fis 2.45 times
smaller than that for angle y. Besides, the oscillations of A@ do not coincide in phase with the oscillations
of Ay they are shifted along the time axis 7’by —7.5 thousand years.

3.4. Evolution of the Earth’s Orbital Motion Relative to Its Rotational Motion

The orbital-motion parameters i ¢, and ¢, and the rotational-motion parameters yand &are defined
by the obliquity, £ and perihelion angle ¢,, of the orbit’s moving plane 5 with respect to the moving equa-
tor 4 (Figure 2). The oscillation spectrum of ¢, is rather broad since the angles ¢,, ¢,, 4, ¥ and & contri-
bute to the oscillations of this angle. The average variation of the angle, ¢,, proceeds according to the law
Poym = @p— QM-T/P,).

Figure 5 shows the variation of € over five different time intervals /n [13]. Over short time intervals,
the oscillations of #and ¢ are roughly identical. Indicated in the graphs are the main oscillation periods 7,
and amplitudes (6,; and &,) of the inclination angle: half-month period 7, and half-year periods 7,; and
T,, = 18.6 years. Those oscillations are called nutation oscillations. The precession angle y exhibits similar
oscillation periods, the amplitudes being two or three times greater.

Over the time interval /n = 0.1 year, half-monthly oscillations are observed and diurnal oscillations
with period 7, = 0.9973 day can be traced; over the interval /n = 1 year, half-year oscillations emerge; over
the interval /n = 10 years, an oscillatory trend with a 7, = 18.6-year period is observed, with oscillations at
this frequency prevailing over the time interval of /n = 100 years.

Over the time interval /n = 100 years, it is seen that the calculated obliquity & 1) oscillates about its
mean value, 2) received by S. Newcomb [16] and J. Simon et al [17]. The oscillation amplitude ¢, = 9.2" of
the period, 7, = 18.6 years also coincides with the observations. In astronomy, this quantity is called the

nutation constant.
0.2 Ay
oA

-0.2

0.05 AQ

0
-0.05

-0.1 '
-1 -0.8 -0.6 -0.4 T, Myr 0

Figure 4. Evolution of the Earth’s rotational motion over a time interval of 1 million years. The dif-
ferences; the precession Ay and inclination A@angles are given in radians.
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Figure 5. The dynamic of the obliquity & (in radians) over five time intervals /n: yr—year; A = £ -
&; &—the obliquity at the initial epoch of December 30, 1949. 7, 7,5, T,, and 6, 6,;, £,,—the os-
cillation periods and amplitudes of the inclination angles; 1—according to the solutions of [7, 12,
13]; 2—approximation of observation data according to S. Newcomb [16] and ]. Simon ef al [17];
3—according to the solution by J. Laskar ef al. [6]; 4—according to the solution by Sh. G. Sharaf and
N. A. Budnikova [3].

3.5. Evolution of the Earth’s Obliquity and Insolation over a Span of 1 Million Years

As it is evident from Figure 5, over the time interval of /n = 10 thousand years, a coincidence of the
new obliquity &1 with the data 2 and 3 yielded by the first version of the Astronomical theory of climate
change [1-6] is observed over a span of 2000 years.

It should be noted that these authors solved the problem in question over a large time interval: Sharaf
and Budnikova [3] for 30 million years, and Laskar et al [6] for an even longer period. We showed [18]
that their results do not fundamentally differ from the results of Milankovitch [1], Berger and Loutre [4],
Edvardsson et al. [5]. Therefore, we compare our results with these authors who are typical representatives
of the former Astronomical theory.

As can be seen from Figure 5, after 2000 years, obliquity, ¢ calculated within the new version 1 of the
theory shows clear deviation. As it is seen from the graphs of Figure 6, over the time interval of 1 million
years the oscillations of ¢ as yielded by the second version of the theory proceed in the range of 14.7° to
32.1°, whereas the same range in the previous theory was from 22.08° to 24.45°; in other words, the range
of oscillations in the second version of the theory proves to be seven times greater.

This difference is due to the fact that in the second version of Astronomical theory, the Earth’s rotation
problem was treated in full, without simplifications. The solution of this problem and various checks of ob-
tained data were analyzed at length in the publications 7, 13, 21] and will be covered in the subsection 4.3.

The amount of solar radiation reaching the Earth’s surface, also called the Earth’s insolation, is de-
fined by the parameters ¢, £and ¢,,. Figure 6 gives a comparison of the insolation changes 0%N occur-
ring during the summer caloric half-year at the 65-deg northern latitude in the second version of the
theory, (curve 1) [21] with the changes as calculated by the first version of the theory [6]. Here, the ampli-
tude of insolation oscillations is also seven times greater than that in the previous theory. Besides, the in-
solation extremes occur at other times, and the oscillation periods are different. Note that the astronomical
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65N

Figure 6. Evolution of the obliquity ¢ and that of summer half-year insolations Q°" and I over a

time interval of 1 million years. Comparison of results yielded by the second version of the Astro-
nomical theory of climate change (curve 1), with the results of the first version of this theory (curve
2), demonstrated using, as an example, the work by J. Laskar et al [6]. Q“N —insolation in GJ/m?
over the summer caloric half-year at 65-deg northern latitude; /—insolation at the equivalent lati-
tudes over the summer caloric half-year at 65-deg northern latitude. Indicated in degrees are the
maximum and minimum values of &.

summer and winter half-years measured from the vernal equinox day to the autumnal equinox day and
visa versa differ in duration for different epochs. That is why it is caloric half-year, equal in duration, that
are considered here.

In order to compare climates in other epochs with the current climate, we consider the insolations at
equivalent latitudes Z For calculating of Z we consider the Earth’s latitude ¢ characterized by receiving
same amount of summer solar radiation, Q, as in the current epoch. Figure 6 shows the insolation oscilla-
tions at equivalent latitudes 7 over a time interval of 1 million years. The lowest values /7= 90° indicate that
at latitude 65°Vin summertime, there was less solar radiation on the pole than now. The highest values,
such as /= 23" at the time —0.031 million years denote epochs in which, in summertime, the amount of
solar radiation having reached the Earth at latitude 65° NV exceeds the amount of solar radiation having fal-
len onto it presently in the tropics, Ze. in the equatorial area. Such profound insolation oscillations lead to
substantial climate oscillations. As it is seen from curve 2, the oscillations of /in the previous theory were
less significant.
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3.6. Variation of Insolation over the Earth’s Latitude

Figure 7 shows the variation over the latitude ¢ of the year Q,, and during caloric half-years summer
Q, and winter Q,, insolations in three epochs: in contemporary epoch 7= 0, in the warmest epoch 7' =
—31.28 kyr and in the coldest epoch 7'= —46.44 kyr (over a time interval of 200 thousand years). Those
epochs are characterized by the following values of 65° N summer insolation: Q" =5.9, 7.4, and 4.7
GJ/m’, respectively. In those epochs, the obliquities were £=23.44°, 32.10° and 14.8°, respectively.

The summer insolation Q, (Figure 7, dashed lines) in contemporary epoch, 1 exhibits a minimum
value on the poles, and it reaches a maximum value at the tropics ¢ = & and in the vicinity of the equator,
this insolation exhibits a minimum. As we move from the cold (line 3) to the warm epoch 2, the summer
insolation Q, on the poles increases by a factor of 2.07. At latitude 65° N this insolation increases by a fac-
tor of 1.57. Since, on the average, this latitude well represents the variation of insolation at high latitudes,
the above insolation was adopted by Milankovitch [1] as reference one in the climate characterization
procedure. In warm epoch 2, the summer insolation @, has an equatorial minimum in the southern he-
misphere, and in cold epoch 3, in the northern hemisphere.

The winter insolation Q, (Figure 7) on the poles is zero, and it monotonically increases in the equa-
torial region. In the equatorial region, the insolation Q,, exhibits a maximum at a latitude, ¢ at which the
summer insolation Q, shows a minimum. Over the period from cold epoch 3 to warm epoch 2, the winter
insolation Q,, exhibits most pronounced variations at middle latitudes. In the latter situation, for epochs 2
and 3 under consideration, e.g. at the latitude ¢ =40°, the change of the winter insolation is 1.38 times
greater in the northern hemisphere than in the southern hemisphere. In cold epoch 3, the winter insola-
tion at all latitudes is greater than that in warm epoch 2. In other words, during the cold epochs the winter
seasons are warmer than those during the warm epochs.

The annular insolation Q; (Figure 7) monotonically increases from the poles toward the equator. At
the equator, the annular insolation exhibits a maximum, with the annular insolation being symmetrical
with respect to the equator. In other words, the amounts of heat per year are identical in both hemispheres.
From cold epoch 3, to warm epoch 2, the annular insolation Q; on the poles increases by the same factor as
the summer insolation Q. With decreasing latitude, the difference between the annular insolations decreases,

3
Q, GI/m?

12

S. Hemisphere N. Hemisphere

_________
_______________
________
_____
- -
-~ -
<

2--3128 7.4
3- -46.44 4.7

-90 -60 -40 -20 0 20 40 60 0’ )

Figure 7. The distribution over latitude ¢ of insolations over three epochs. (Q,, is summer half-year
insolation; Q,, is winter half-year insolation; Qj, is annular insolations; 1 is contemporary epoch; 2 is

the warmest epoch and 3 is the coldest epoch over a time interval of 200 thousand years; 0" is

Al

insolation in GJ/m” over the summer caloric half-year at 65-deg northern latitude; 7, kyr—time in
thousand years).
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and at the latitude, ¢ = 45° the annular insolation experiences no changes. In the equatorial region, the
changes of Q; are reciprocal to its changes at the high latitudes: in cold epoch 3, the amount of heat per
year exceed that in the warm epoch. In the latter situation, the change of insolation Q; is four times small-
er than that in the high-latitude region. That is why the main changes of the annular insolation occur at
high latitudes.

3.7. Periods and Gradations of Earth’s Climate Changes

Over the previous interval of 200 thousand years (see Figure 8), 13 climatic periods O, 1, 2, 12, were
identified [19, 22]. As a result of the comparison of these periods with paleoclimate data for Western Sibe-
ria over 50 thousand years, it was found that the periods 3, 2, 1,, O, refer respectively to the Ermakov ice
age, Karginsky warming, Sartan glaciation, and Holocene optimum. Those events also correspond to ice
ages and interglacial periods in Europe and North America.

Also, the following gradations of the warm and cold climate were introduced (Figure 8): moderately
warm, warm, and extremely warm climate levels, and moderately cold, cold, and extremely cold climate
levels. During the past period of 1 million years (see Figure 9), the Earth has experienced six extremely
cold (e.c.) periods and four extremely warm (e.w.) periods. The total number of cold (c.) and warm (w.)
periods was 16 warm periods and 16 cold periods. Other periods were moderately cold (m.c.) ones and

s 12| 1| 10, |9 | & | 7|65 4|32 |10
o, 2t e.w.
Gl/m? =TT F 2 VI e N T A Y
6.75 It W
1 m.w.
6.0 - V i~
1 m.c
e NS e Yy N[ __.
5.25 2 ¢
________ S — ) - o =
45 €.C.
200 -150 -100 50 Tkyr 0

Figure 8. Insolation periods Op 15 2; ... 12; over a time interval of 200 thousand years and their
boundaries: 1—mean insolation Q,,; 1¢ and 2#—the first or second boundaries of warm levels; 1¢
and 2c—the first and second boundaries of cold levels; m.w., w., eew—moderately warm, warm, and
extremely warm levels; m.c., c., e.c. —moderately cold, cold, and extremely cold levels.

5.25

45 |
-1 -0.8 -0.6 -0.4 0.2 T,Myr 0

Figure 9. Climate levels over a time interval of 1 million years: 1—mean insolation Q,; 1¢ and
2t—the first and second boundaries of the warm levels; 1¢ and 2c—the first and second boundaries
of the cold levels; m.w., w., e w.—warm climate levels; m.c., c., e.c.—cold climate levels. m. cl.—
moderate-climate periods.
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moderately warm (m.w.) ones. Besides, there were nine moderate-climate (m.cl.) periods, which included
both cooling and warming phases.

4. DISCUSSION
4.1. Statements of the Problems and the Differences among Them

In the previous Astronomical theory of climate change, variations of Earth’s orbital elements were
received on the basis of the theory of secular perturbations. This is an approximate analytical method for
solving the interaction problem for Solar-system bodies. In that theory, the changes of the equator plane 4
(Figure 2) were analyzed approximately. With respect to this plane, the angle ¢ of the inclination of the
orbital plane 5 and the perihelion position (being, in our notation, the angle ¢,, in Figure 2) were deter-
mined.

In the new Astronomical theory the interaction problem for Solar-system bodies (for simplicity, we
will call this the orbital problem) was solved, using no simplifications, with a high-precision numerical
method using a specially developed Galactica system [9-11]. In the latter case, we consider a change in the
orbital plane (item 5 in Figure 2) relative to the fixed space represented by the equatorial plane 2 on a cer-
tain epoch. Here, the inclination, 7 of the orbital plane 5 and the ascending-node angle ¢,, differ from the
angles figuring in the theory of secular perturbations. As it was noted above, in this theory the angle € be-
tween the moving equatorial plane 4 and the moving orbital plane 5 was used.

Unlike in the theory of secular perturbations, we also numerically solved a second problem; the one
about the Earth’s rotation, governed by its own differential equations. As a result, we obtain the laws of
variation of the inclination angle @ and the precession angle y of the moving equatorial plane 4 with re-
spect to the motionless orbital plane 3 (Figure 2).

A third complex geometric problem was then solved analytically for determining both the obliquity ¢
of the moving equatorial plane 4 with respect to the moving orbital plane 5 and the perihelion angle ¢,,.
The solution of the problem over short time intervals of the order of one thousand years is available in ce-
lestial mechanics. Over time intervals of several million years, during which those two planes and the orbit
perihelion executed many irregular rotations in both directions, no solution was known.

A fourth problem, which yields the variation of the insolation versus the change of Earth’s orbital and
its axis parameters, thus offering an insolation theory, was presented in its complete form by M. Milanko-
vitch in the first quarter of the twentieth century. We have also solved this problem in a new way [15].
Here, a new mathematical algorithm for elliptic motion, more understandable to non-specialists and use-
ful for computer calculations, was employed.

All equations, including the differential equations for the orbital and rotational motions, were derived
using a novel approach. Since the resulting data were other quantities in different representations, new
methods for their analysis were developed. All that activity was accompanied with the development of
computer codes written in various programming languages.

4.2. Adequacy of the Solution of the Orbital Problem

In connection with the new solutions of all four problems, at due stages, all the problems were sub-
jected to checking. For checking the adequacy in the solution of the orbital problem, nine trustworthiness
criteria were developed. Some of those criteria were included into the Galactica program; that is why con-
trol was exercised right in the course of solving the problem. For all bodies having an observation base
(these are the planets from Mercury to Neptune, and also the Moon, the solutions over the time interval of
several thousand years were compared with the secular variations of orbital parameters. The coincidence
was found to be excellent [20, 23].

Over intervals of hundred thousand and million years, the orbital parameters were compared to the
results obtained by the previous researchers [3, 4, 6]. The data were also found to be coincidental. Each of
subsequent authors took into account the experience gained by previous researchers and made the theory
of secular perturbations more refined. The theory was confirmed by making necessary comparisons. The
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later the works were published, the longer was the time interval over which the corresponding results were
coincident with our data [20].

As it was noted previously, the perturbation theory is an approximate method for solving the orbital
problem. After 20 million years, the solution obviously started departing from the actual data: the orbits of
individual planets started increasing in size and, later, the planets could leave the Solar system [24]. We
have solved the orbital problem over a time interval of 100 million years. All the orbital parameters of the
planets and Moon executed steady oscillations, and there existed no tendency toward the change of those
oscillations [20].

4.3. Adequacy of the Solution of the Earth’s Rotation Problem

Points concerning the reliability of the solution of the Earth’s rotation problem were analyzed in de-
tail in publications [7, 13, 14]. Within the adopted solution method, all necessary checks were performed.
For instance, the problem was solved in succession, implying the action of one of ten bodies (the Sun, the
eight planets, and the Moon) [12]. The obtained oscillation periods of the Earth’s axis were confirmed with
general conclusions made on the basis of the theorem of change in angular momentum and also, with the
results of other authors [25]. With the actions due to all bodies, the problem was solved over different time
intervals; as it was shown previously in sec. 4 and sec. 5, the obtained data proved to be coincident with
observations. Integration of the equations over a time interval of 200 thousand years was performed with
different initial conditions and integration steps. The latter resulted in no changes of the oscillation pe-
riods, oscillation amplitudes, and the onset times of the extremes.

From the graph with the interval 7, = 100 yr in Figure 5, one can see that the middle of the oscilla-
tions of the calculated 1 obliquity & coincides with the observed average angle 2. That average angle 2
complied with all ancient observations made over a period of 2.5 thousand years of their history. The ob-
tained oscillations with 9.2” amplitude and 18.6-year period were found to be precisely coincident with the
observed oscillations. In the graph of Figure 5, with the interval 7, = 10,000 yr., it is seen that the deviation
of the calculated angle, £ from the linear trend established for observational data, starts manifesting itself
after 2.5 thousand years. In Figure 5, solutions for future time intervals are shown. The solutions for pre-
vious time intervals have a similar general appearance.

Following 2.5 thousand years, solutions obtained by previous researchers also started departing from
the linear trend. From this time on, differences between solutions 2 and 3 by those authors and our solu-
tion 1 was observed. Over a longer time interval, namely, 200 thousand years, the Earth’s rotation problem
was solved initially towards the future [26]. The solution for, £ was found to feature a different oscillation
structure and other onset times for extremes, and what was most important, the amplitude of new oscilla-
tions exceeding the amplitude of the previous oscillations by a factor of 7 - 8 was revealed. From this time
on, a solution check for the Earth’s rotation problem was initiated. This check lasted for three years.

The Earth’s rotation problem is one of the most complex problems in mechanics. Its solution can
depend on the fundamental assumptions made while deriving the equations, on the choice of initial
conditions, and on the procedure of solution reduction to the Earth’s moving orbit. That is why a car-
dinal check of obtained results would be their obtaining, without solving differential equations for rota-
tional motion.

While studying the orbits of the bodies, we found that the evolution of the Moon’s orbital axis was
similar to that of Earth’s axis of rotation. That result had led us to a compound model for Earth rotation in
which, part of the Earth’s mass was uniformly distributed among peripheral bodies rotating around a cen-
tral body, along a circular orbit. Under the action of the Moon, the Sun, and the planets, the orbits of the
peripheral bodies started changing. It should be noted that under the axis of the orbit is meant a perpen-
dicular to its plane. The evolution of the orbital axis of one of the bodies, modeled the evolution of the
Earth’s axis. Such modeling of the Earth’s rotational motion included performing several solution stages of
the orbital problem being treated with the Galactica program. In the initial series of our studies [20, 27],
three models were studied, and the possibility of modeling the evolution of the Earth’s axis was confirmed.
In those models, the precession periods of the orbit axes were 170 and 2604 years, whereas the average pe-
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riod of the Earth’s precession axis is known to be 25,740 years. Was subsequently yet developed 11 models,
while has not been reached the required period of precession [7, 13]. In the 13™ model, the orbital radius
of the peripheral bodies was equal to the Earth’s radius, the rotation period of the bodies was 0.142 hour,
and the interaction between the model’s bodies was amplified by a factor of 9.6 in comparison with the
gravitational interaction. Thus, the bodies of the 13" model rotated 170 times faster than the Earth does.
For studying the evolution of such models, the Galactica program was developed; in this model, the possi-
bility of changing the interaction between the model’s bodies was provided.

The solution of the problem for the 13" compound model of the Earth, over a time interval of 300
years [7, 13], has yielded all characteristics of the dynamics of the Earth’s axis, including the half-monthly
and half-year oscillations of the angles £and y and the oscillations of those angles with a 18.6-year period.
The amplitudes of those oscillations have also proved to be coincident with the solution results of the
Earth’s rotation problem. Such a coincidence in the results of the model problem with the results of the
direct problem occurs once over a period of 3 thousand years. Further solution of the problem is ham-
pered by the necessity to reduce the integration step to values for which the computing time turns out to
be too long. Thus, over a time interval of 3000 years the compound model of the Earth has confirmed the
obtained results of integration of the differential equation for Earth’s rotation. The latter indicates that the
assumptions and simplifications adopted in the derivation of the equations, the derivation of the equations
itself, the solution method, and the transforming of the integrated data into the final form have also been
confirmed.

A second check consisted in using an alternative integration method. In the program DfEqAll.for
solving the Earth’s rotation problem, a fourth-order Runge-Kutta integration method as implemented by
Krut'ko et al. [28] was used. Over a time interval of 200 thousand years, a growth of daily oscillations of
the derivatives 17 and 6 was identified. Next, a code for solving the DfEqQADPS.for program was de-
veloped, which uses the Dormand-Prince method, ie. the eight-order Runge-Kutta integration method
[29]. In integrating the equations of rotational motion over a period of 200 thousand years all previously
obtained results have found confirmation. In the latter case, the amplitude of the daily oscillations of
and @ showed no increase and remained at one and the same level. Thus, the particular method for inte-
grating the equations does not affect the obtained results, and the application of a more accurate method
confirms them.

A third check consisted in employing another method for solving the problem. The differential equa-
tions for rotational motion contained the coordinates of ten bodies acting on the Earth (eight planets, the
Sun, and the Moon). Those coordinates were determined while solving the orbital problem with the Ga-
lactica program. However, the data array over large time intervals obtained with an integration step equal
to 107 - 10™* years took an overly large memory space. That is why we have developed a mathematical
model for the Solar system [30] that yielded the coordinates of the bodies at a desired time, calculated by
the formulas for elliptic motion in which the ellipse parameters at each time, were determined from the
data initially calculated by the Galactica program. In the course of the solution process of the problem, the
mathematical model for the Solar system was subjected to a thorough check. Nonetheless, there still ex-
isted a probability that, over large time intervals, the insignificant differences between the results of the
mathematical model for the Solar system and the coordinate values obtained by the Galactica problem,
could affect the evolution of the rotational parameters ¢ and y. We have developed a new program,
glc3rte2.for, for joint solution of the orbital problem and the Earth’s rotation problem. In the latter pro-
gram, in one step over time, the Galactica program solved the orbital problem and, then, the Dor-
mand-Prince method was used to solve, in the same step, the Earth’s rotation problem. With the help of
the new program, we have obtained solutions of those problems over different time intervals, including the
interval of 200 thousand years. All previously obtained results have found confirmation. The latter check
also confirms the mathematical model for the Solar system over large time intervals.

Table 1 gives a quantitative comparison of precession periods P,,, and the minimum and maximum
obliquities (&,,, and &,,,, respectively), accurate to five significant digits. Within this accuracy level, the
first two methods have yielded identical results. As it is evident from Table 1, the data calculated by the

https://doi.org/10.4236/ns.2021.138028 366 Natural Science


https://doi.org/10.4236/ns.2021.138028

Table 1. Comparison of results obtained by three methods for integration of rotational-motion equ-
ations over a period of 200 thousand years: RK-4—Runge-Kutta method of the fourth order; DP-8—
Runge-Kutta method of the eighth order in Dormand-Prince realization; Gal—the bodies’ coordi-
nates are determined by the Galactica program, and the rotational-motion equations are solved by
the DP-8 method.

Method P, year Emin Emax
RK-4 —25774 14.806° 32.073°
DP-8 —25774 14.806° 32.073°

Gal —25749 14.802° 32.077°

third method, differed in terms of precession period P, in the fourth digit, and in terms of ¢ in the fifth
digit. Since the latter method was a most accurate one, the latter values provided refined results in com-
parison with the data obtained by the first two methods.

Thus, the various tests and verification of the initial solution method of the Earth’s rotation problem
and also, independent solutions of the same problem by three other methods, have confirmed the fact that
the Earth’s rotational axis executes oscillations at an amplitude of 7 - 8 times greater than that obtained in
the previous solutions.

4.4. Adequacy of the Solution of the Third and Forth Problems

As it was noted previously, the third problem on the determination of the obliquity & between the
moving equatorial plane 4 and the moving orbital plane 5, and the perihelion angle ¢,, (Figure 2), was a
geometrically complex problem because a multitude of revolutions on the axes N and S, and the peri-
helion B, were executing about different axes in different directions. For instance, the Earth axis, N ex-
ecuted 777 revolutions per 20 million years of problem solution. In the problem, it was required to deter-
mine, from the obtained solution of the orbital problem for i ¢,, and ¢, (Figure 2) and the Earth’s rota-
tion problem for #and y; the relative-motion characteristics, £and ¢,

Those transformations were derived; yet, they involved inverse trigonometric functions, known to be
many-valued. The expressions themselves are cumbersome, with some their parts presenting imaginary or
infinitely growing expressions. Those singularities needed to be identified for the revealing factors under-
lying their behavior and for developing algorithms for elimination of these factors. Initially, this problem
was solved by means of spherical geometry. However, because of the complexity of involved logical con-
cepts, there was no firm belief in adequacy of the obtained solution. Fortunately, an idea suggesting a
second method had emerged. The axial vectors, N and S were replaced with their projections onto the
axes of a Cartesian coordinate system. Then, trigonometric means were employed to derive the required
transformations. The two transformation systems have allowed us to reveal errors in each of the systems
and fix them, unless both systems started yielding the same results in the examined 20-million-year time
interval.

The new algorithm developed for calculating the insolation in the fourth problem was checked [19]
by performing insolation calculations using the orbital data by Milankovitch [1], J. Laskar et al [6]. The
new algorithm has yielded results, the same as those yielded by the Milankovitch algorithm.

4.5. Physical Cause of the Difference between the New and Previous Theory

As it was noted previously, according to the new solutions for the angles fand y; the Earth’s rotation
axis N rotates around the vector M (Figure 2), and it addltlonally exerts oscillations about that vec-
tor. We have calculated the angle 6,, between the vector M, and the axis N and also, the angle ¥, of
the equator-plane precession, with respect to the plane normal to M, . The main oscillation period of the
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angles 6, and y,,, proved to be equal to 41.1 thousand years. As was noted prev10usly, the Earth’s orbital
axis S precesses in a clockwise direction around the vector M at a period P s = —68.7 kyr, and the
Earth’s axis N rotates around the vector M, as well, at a period P v = —25.74 kyr. Since both axes pre-
cess in one direction, the effect of the orbital motion on the rotational motion will depend on the relative
precession velocity. The period of that action P, is defined by the reciprocal ratio of angular velocities

PP,
, =PP’S—”N. After substitution of actual values, we have obtained a value P, = —41.1 kyr, that is, the
prS L prN

very oscillation period of the angles 6,, and y,,. In the previous Astronomical theory of climate change,
the main oscillation period of the obliquity, ¢ was equal to 41 thousand years. As was noted previously,
that theory was based on a simplified solution of the Earth’s rotation problem. The obtained simplified
solution has resulted in identical positions of the vectors M, and M (Figure 2) and finally, in the ob-
tained period of 41 thousand years.

In the new theory (Figure 2), the vectors M, and M of the precessional axes have different
orientations. That is why the moments of forces by which all bodies act on the Earth exhibit a wide range
of oscillations. As a result, the oscillation range of & with respect to the motionless orbit, (3) also increases.
In addition, the oscillation range of the angle, £ between the moving orbital axis § and the moving axis
N increases as well. All in all, in the new theory, the oscillation amplitude of angle, € turns out to be ex-
ceeding the same amplitude in the previous theory by a factor of 7 - 8.

Thus, the oscillation period of obliquity ¢ in the previous theory of Earth-axis dynamics, was the pe-
riod 2, of the relative precession of Earth’s rotational axis_ N and its orbit S . That is why it is a fact that
the precessional axes M and M, of the orbital axis S and the Earth axis N were assumed coinci-
dent, was the physical cause behlnd obtaining erroneous results in the previous theory.

4.6. Final Verification

The final check of the Astronomical theory of climate change consisted in the comparison of its re-
sults with paleoclimate. While analyzing data gained by geologists, geographers, and other specialists in
the field of paleoclimate, we have found [22, 31, 32] four extremes of summer insolation Q%" having
occurred over the past 50 thousand years; namely, 4.16, 15.88, 31.28, and 46.44 thousand years ago; those
dates correspond to the middle of Holocene, to the middle of the last ice age, to the middle of a warm pe-
riod, and to the middle of the penultimate ice maximum, respectively. Those events are called differently
in different regions of the world; yet, all of them have left their traces in Siberia, Europe, and Northern
America.

The whole complex of performed studies and their tests outlined here give us grounds to assert that,
in the present article, results of Astronomical theory of climate change obtained by taking into account all
studies performed during past centuries, are reported.

Changes of obliquity, £ and angle of the perihelion, ¢,, as well as the eccentricity of the orbit, e are
available at http://www.ikz.ru/~smulski//Data/Insol/ in the file OrAllc_8.prn for 100 years, in the file
OrAl-5kyr.prn for 5 thousand years ago (ka), in the file OrAl-200ky.prn for 200 ka, in the file OrAl0-5My.prn
for 5 Ma. The program, Ins12bdEn.mcd for analyzing these data, calculating the insolation of the Earth
and the building of graphs is available on this site.

5. CONCLUSION AND FURTHER DEVELOPMENT OF THE ASTRONOMICAL THEORY OF
CLIMATE CHANGE

As a result of the interaction of Solar-system bodies, evolution of the Earth’s orbital and rotational
motions proceeds; this evolution in turn gives rise to insolation oscillations being the cause of climate
changes observed over time intervals of tens of thousands of years. The same interactions lead to the evo-
lution of the Sun’s motion about the center of mass of the Solar system [20, 33] and also, to a change in the
rotational motion of the Sun. Studies show [34], that the change in motions presents the cause of varia-
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tions in solar activity. The radiation fluxes due to the Sun and its substance act on the Earth’s upper shells,
thus leading to circulation changes arising in its atmosphere and ocean. Very likely, these factors act as the
cause of short-term climate variations occurring over periods of several ten and hundred years. Further
development of the Astronomical theory of climate change will be related to the determination of those
oscillations.
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Discussion

1.Earth-Science Reviews
September 04, 2018
Author’s Cover Letter
Dear EARTH-SCIENCE REVIEWS,

Via your submission system | submit my article: $8kw J.J. New Long-Term Climate Oscillations.
Sincerely yours 04.09.2018 Prof. Joseph J. Smulsky

Earth-Science Reviews
From: Tim Horscroft EviseSupport@elsevier.com
To: jsmulsky@mail.ru
Sent: Tuesday, September 04, 2018 4:46 PM
Subject: Article transfer offer - NEW LONG-TERM QUIATE OSCILLATIONS
Ref: EARTH_2018 445
Title: NEW LONG-TERM CLIMATE OSCILLATIONS
Journal: Earth-Science Reviews

Dear Professor Smulsky,
Thank you for your ms. This is alas not a reviemd ¢here are far better journals, such as thoskndea
with planetary dynamics etc, for work such as this,
With our best wishes for finding a good venue, Wgoven your ms will not be difficult.
Tim Horscroft
Managing Editor

Form mail:
Thank you for your submission to Earth-Science Bwsi Having now evaluated your manuscript, | feel
there are other Elsevier journals that may betigrtlse scope.

Please click on the link below to find out more aibthe alternative journals | recommend. They all
participate in Elsevier's Article Transfer Serviedhich means you do not have to resubmit or reforma
your manuscript, you just have to accept or dedleetransfer offers. The link is valid for 30 days
http://www.evise.com/evise/faces/pages/mslandirgd/anding.jspx?jid=MTk2Nw==&sub=Mzc30Dg5
Nw==&sm=bWFpbA==

The Article Transfer Service aims to speed up thblipation of promising papers. To help with that
process, any editor and reviewer comments areféraad with your manuscript - if they are availafde
your submission, you will find them listed below maignature at the end of this letter. Please rudé t
your acceptance of a transfer offer does not gueeathat your paper will be published in the joliyaau
have selected.

To learn more about the Article Transfer Servideape visit www.elsevier.com/authors/article-transf
service

Kind regards,

Tim Horscroft

Review Paper Coordinator

Earth-Science Reviews

Have questions or need assistance?

For further assistance, please visit our Custonugap8rt site. Here you can search for solutions on a
range of topics, find answers to frequently askeelstjons, and learn more about EVISER via interacti
tutorials. You can also talk 24/5 to our customgyort team by phone and 24/7 by live chat and lemai
Copyright ¢ 2018 Elsevier B.V. | Privacy Policy

Elsevier B.V., Radarweg 29, 1043 NX Amsterdam, WNe¢herlands, Reg. No. 33156677.



Author’s reply
No Comments.

Author's Comment
In subsequent journals, | sent this paper with angkd title “MAIN ACHIEVEMENTS OF THE
NEW ASTRONOMICAL THEORY OF CLIMATE CHANGE".

2.Quaternary Science Reviews
January 29, 2019

From: "Scientific Reports"
From: Claude Hillaire-Marcel (Quaternary Science’iBes)
Sent: Tuesday, January 29, 2019 10:46 AM
Subject: Your manuscript, JQSR_2018 602, has rert hecepted
Ref: JQSR_2018_602
Title: MAIN ACHIEVEMENTS OF THE NEW ASTRONOMICAL THEORY OF CLIMATE CHANGE
Journal: Quaternary Science Reviews

Dear Professor Smulsky,
| do apologize for the delay in handling the absubmission. All reviewers contacted but one dedline
the invitation to review the paper. The only commeme received so far about the work (see below)
highlights a non transient error in the study. greg¢ to inform you that cannot therefore accegbiit
publication.

Kind regards,

Claude Hillaire-Marcel
Editorial team
Quaternary Science Reviews

Comments from Reviewer 1:
- The coordinate system of precession and obligsitotating, because the plane of the Earth'd# &b
not fixed in space, so the differential equatioh®laliquity determination are seriously wrong ame t
results and interpretation of insolation variati@ans not correct.

Have questions or need assistance?

For further assistance, please visit our Customgp8irt site. Here you can search for solutions on a
range of topics, find answers to frequently askeelstjons, and learn more about EVISER via interacti
tutorials. You can also talk 24/5 to our customgyport team by phone and 24/7 by live chat and lemai
Copyright ¢ 2018 Elsevier B.V. | Privacy Policy

Elsevier B.V., Radarweg 29, 1043 NX Amsterdam, WNe¢herlands, Reg. No. 33156677.

From: Joseph J. Smulsky

To: hillaire-marcel.claude@ugam.ca

Sent: Friday, February 01, 2019 6:20 PM

Subject: Re: Your manuscript, JQSR_2018 602, has not bempted

Author’s reply
From: Joseph J. Smulsky
To: hillaire-marcel.claude@ugam.ca
Sent: Friday, February 01, 2019 6:20 PM
Subject: Re: Your manuscript, JQSR_2018 602, has not bempted




Dear Claude Hillaire-Marcel,
Editorial team,
Quaternary Science Reviews,

1. Reviewer's comments refer to differential equegi and coordinate system. Since they are not
considered in my paper, these comments do not apjty
2. If these comments are intended for my papen they are meaningless. In this case, the reviewer
deliberately lies to reject the paper.
3. My paper presents the results of the New Astrooal Theory of Climate Change. It gives such
periods of cooling and warming, which coincide wiite same changes in the paleoclimate.

The previous Astronomical theory of climate chaugg not coincide with the paleoclimate and
contradicted it. Therefore, its supporters are noshock.

You sent me three letters: on September 7, Nove2®end December 30, in which you wrote
that reviewers refuse to review the paper. Refusnmgt the worst thing to do. This reviewer conedt
a crime; he deliberately gave a false review.
4. Your decision founded on false review is aldsdfand criminal.
5. In this situation, there is a way out. It is @egary to publish the paper with the reviewer'srents
and my answer to them. Only in this case the nantigeareviewer should be open.
6. The new Astronomical Theory of Climate Chang# iwevitably enter life, and the whole history of
the Earth will be based on it. If your journal doex publish the paper, it will only delay its usethe
English-speaking world for several years. And ymurnal and you, as Member of Quaternary Science
Reviews’ Editorial team, will go down in the hisyasf science, like those that hindered its develepin
Sincerely yours February 2019 Prof. Joseph J. Smulsky

3. Palaeogeography, Palaeoclimatology, Palaeoecolog
April 12, 2019
From: Thomas Algeo (Palaeogeography, PalaeocliogyopPalaeoecology)
To: jsmulsky@mail.ru
Sent: Friday, April 12, 2019 8:00 PM
Subject: Your manuscript, PALAEO_2019 291, hashesn accepted

Ref: PALAEO_2019 291
Title: MAIN ACHIEVEMENTS OF THE NEW ASTRONOMICAL THEORY OF CLIMATE CHANGE
Journal: Palaeogeography, Palaeoclimatology, Patadagy
Dear Professor Smulsky,
Thank you for submitting your manuscript to Palassgyaphy, Palaeoclimatology, Palaeoecology.

Palaeo-3 now receives between 900 and 1000 maptssedach year. As a consequence, the journal has
implemented a new policy of pre-screening in whalsubstantial fraction (~40-50 %) of incoming
manuscripts are declined without review. As theengng editor, | make judgments about the thematic
appropriateness, quality, and novelty of each studymitted. | regret that your manuscript did metet

the threshold for review. | wish you success iliing an appropriate publication outlet for yourdst.

This study belongs in an astronomy/astrophysicenglunot PPP.

We appreciate your submitting your manuscript tis fburnal and for giving us the opportunity to
consider your work.

Kind regards,

Thomas Algeo

Editor-in-Chief

Palaeogeography, Palaeoclimatology, Palaeoecology
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Comments from the editors and reviewers:

Have questions or need assistance?

For further assistance, please visit our Custonugap8rt site. Here you can search for solutions on a
range of topics, find answers to frequently askeelstjons, and learn more about EVISER via interacti
tutorials. You can also talk 24/5 to our customgyort team by phone and 24/7 by live chat and lemai
Copyright ¢ 2018 Elsevier B.V. | Privacy Policy

Elsevier B.V., Radarweg 29, 1043 NX Amsterdam, WNe¢herlands, Reg. No. 33156677.

Author’s reply
No Comments.

4. Global and Planetary Change
May 22, 2019
From: Alan Haywood (Global and Planetary Change)
To: jsmulsky@mail.ru
Sent: Wednesday, May 22, 2019 9:02 PM
Subject: Your manuscript, GLOPLACHA 2019 237, hasrbwithdrawn
Ref: GLOPLACHA 2019 237
Title: MAIN ACHIEVEMENTS OF THE NEW ASTRONOMICAL THEORY OF CLIMATE CHANGE
Journal: Global and Planetary Change
Dear Professor Smulsky,
We would like to inform you that your manuscripter@nced above has been withdrawn from Global and
Planetary Change and is no longer under consider&r publication. The scientific remit of GPC has
recently been changed and this revised remit idadla to view on the GPC website. After carefully
examining your interesting work | must regrettalslgnclude the that subject matter does not really
provide an adequate fit to the new remit of therpali | would recommend submission to a more
specialized journal such as A&A for example.
Thank you for submitting your work to Global anétary Change.
Kind regards,
Alan Haywood
Global and Planetary Change
Have questions or need assistance?
For further assistance, please visit our Customugap8rt site. Here you can search for solutions on a
range of topics, find answers to frequently askeelstjons, and learn more about EVISER via interacti
tutorials. You can also talk 24/5 to our customgyort team by phone and 24/7 by live chat and lemai
Copyright ¢ 2018 Elsevier B.V. | Privacy Policy
Elsevier B.V., Radarweg 29, 1043 NX Amsterdam, WNe¢herlands, Reg. No. 33156677.
Author’s reply
No Comments.

5. Progress in Earth and Planetary Science
August 12, 2019
From: Progress in Earth and Planetary Sciencetokali Office <em@editorialmanager.com>
To: Joseph J Smulsky <jsmulsky@mail.ru>
Date: August 12, 2019, 2:56 +05:00
Subiect: Decision on your submission to Progredsairth and Planetary Science -PEPS-D-19-00031

CC: peps_ce@jpgu.org, peps_edit@jpgu.org, editonppabgearthplanetsci.com,
yasufumi.iryu.d8@tohoku.ac.jp



PEPS-D-19-00031
MAIN ACHIEVEMENTS OF THE NEW ASTRONOMICAL THEORY OFECLIMATE CHANGE
Joseph J Smulsky, doctor of physical-mathematmahses
Progress in Earth and Planetary Science

Dear Prof. Smulsky,
Your manuscript "MAIN ACHIEVEMENTS OF THE NEW ASTROOMICAL THEORY OF
CLIMATE CHANGE" (PEPS-D-19-00031) has been assessedur reviewers. Based on these reports,
and my own assessment as Editor, | regret to infpom that your manuscript cannot be accepted for
publication in Progress in Earth and Planetaryridse

Please find the reviewers' reports at the endisfeimail. Please also take a moment to check obsitee
at https://www.editorialmanager.com/peps/ for adglitional comments that were saved as attachments.

If at some stage you are able to fully addressethmsncerns, you may wish to submit a revised
manuscript to Progress in Earth and Planetary Seieli you are able to do this a full cover letter,
explaining the revisions made, should accompanguhenission.

| wish you every success with your research ane tlogt you will consider us again in the future.
Best wishes,

Yasufumi Iryu

Progress in Earth and Planetary Science

https://www.editorialmanager.com/peps/

Reviewer reports:

Editor's decision on PEPS-D-19-00031 J.J. SmulsMAIN ACHIEVEMENTS OF THE NEW
ASTRONOMICAL THEORY OF CLIMATE CHANGE"

Dear Dr. Smulsky:

First of all, | am sorry for the delay of my deoisi It took me sometime to confirm appropriatenafss
my decision. Besides, | was in a hospital for erapoy surgery in July.

Anyway, based on my own assessment of the mantussridandling Editor as well as consultation with
an expert of celestial mechanics, | regret to mfgrou that we decided to reject this manuscripitier
following reasons.

1) Although calculation on celestial mechanics e tessential part of this manuscript, most
important information such as basic equations, vadygslculation, and initial condition, are not giv

2) Many of cited references either do not exisaceessible, in unqualified journals, or in Russian.
Thus, it is difficult or impossible to trace andss check the statements and/or calculations givéme
text.

3) Many of important previous works are ignoredd @omparison of new results with the results of
previous works are not given.

4) Nothing special about paleo-climatological inoptions.

5) As a result, the overall quality of the manysicdoes not meet the required level of PEPS.

With best regards,
Ryuji Tada

Handling Editor and Section Chief Editor (interddimary section) of PEPS
Author’s reply



From: Joseph J. Smulsky

To: Progress in Earth and Planetary Science - EditOrifite

Cc: peps_ce@jpgu.orgpeps_edit@jpgu.orgeditorial@progearthplanetsci.cgngasufumi.iryu.d8 @tohoku.ac.jp
Sent: Monday, September 23, 2019 6:32 PM

Subject: Re: Decision on your submission to Progress irthEzamd Planetary Science -PEPS-D-19-00047

Dear Yasufumi Iryu, Editor,
Progress in Earth and Planetary Science,

You rejected the paper based on the reviewer'swewith a very low scientific level.

The paper shows what complex problems of contemp@@ence have been solved for several
decades to create a new Astronomical theory ofatenchange. And the reviewer wants me to give the
basic equations, initial conditions and a method dolving them in the paper. For this, it would be
necessary to give at least 200 formulas and additiat least 20 pages of text.

The scientific level of the reviewer is so low theet does not understand this. He's also going to
check the reliability of this theory. These 200naitas will confuse him even more.

This paper is not about the evidence of the thé@sgjf, but about its results, what they give and
how to use them. At the same time, the paper shohet work was performed and what results
confirming the reliability of the theory were olytad.

Unfortunately, the level of the reviewer is extréynlew, and he is not able to understand even
these explanations, which are understandable torewith a higher education.

Reviewers with such a low scientific level rejeeliable papers and approve low-quality papers.
Since you blindly follow the recommendations of theiewer, your journal also has a low scientiéedl

| am often contacted with a proposal to take parating journals and Universities. Next time I'll
take part and rate the journals the one they deserv

Now many ideas about the world are based on imddm&asies. My paper shows how our world
really works. This will remain unknown to your reas.

Sincerely yours September 23,20 Prof. Joseph J. Smulsky

6. CLIMATIC CHANGE
April 10, 2020
From: "CLIMATIC CHANGE" <em@editorialmanager.com>
To: "Joseph Joseph Smulsky" <jsmulsky@mail.ru>
Subiect: Climatic Change: Your manuscript CLIM-D-20234 entitled MAIN ACHIEVEMENTS IN
THE NEW ASTRONOMICAL THEORY OF CLIMATE CHANGE
Date: April 10, 2020 4:48
Climatic Change
08 Apr 2020
Ms CLIM-D-20-00234
Dear Prof. Smulsky,

Thank you for submitting your manuscript, MAIN ACENVEMENTS IN THE NEW ASTRONOMICAL
THEORY OF CLIMATE CHANGE, to Climatic Change. As bur usual practice, our editors have
evaluated carefully your manuscript before decidulgther to send it for external review.
We think that this work is more appropriate foramtronomy journal whose focus matches yours.
Accordingly, your manuscript will not be sent foternal review, and we will not consider it further

We appreciate your interest in Climatic Change lamgke you will consider submitting other manuscripts
to this journal in the future. For your informatioplease find below a link to our Editorial Policyve
wish you success in finding an appropriate outletybur current manuscript.

Sincerely,

Michael Oppenheimer and Gary Yohe

Co-editors

Climatic Change



Climatic Change Editorial Policy:
http://www.editorialmanager.com/clim/download.asgtteme=7&id=17
Message from Springer Nature, publisher of Clim@ihange:
Although your manuscript was not suitable for Clim&hange,
Springer Nature is keen to help you find a suitablenal to publish your manuscript from our politio
of over 2,600 journals.
One of our Submission Editorial Advisors will be touch shortly to help you find the most relevant
journal for your manuscript.
Author’s reply
No Comments.

7. The European Physical Journal Plus
Author’s Cover letter
24.04.2020
Dear The European Physical Journal Plus,
1. Via your submission system | have completed ssfion of my article: Smulsky J.J. Main
Achievements in the New Astronomical Theory of GlisnChange.

The Astronomical theory of climate change is basedthe solution of the following three
problems: (i) what are the changes experiencetid¥arth’s orbit? (i) what are the changes expegsd
by the Earth’s rotation axis? 3) what are the cleangxperienced by the amount of solar radiatiom ove
the Earth’s latitude as dependent on the two ¢insinges? As a result of a more precise solutidhese
three problems the new Astronomical theory of ctenehange has succeeded in explaining the factors
that caused the long-term climate oscillations.

2. A month ago, | submitted this article to therjmal Climatic Change. On April 10, | received the
following decision of this journal:
“Dear Prof. Smulsky,

Thank you for submitting your manuscript, MAIN ACENEMENTS IN THE NEW
ASTRONOMICAL THEORY OF CLIMATE CHANGE, to Climati€Change. As is our usual practice,
our editors have evaluated carefully your manusdigfore deciding whether to send it for external
review.

We think that this work is more appropriate foramtronomy journal whose focus matches yours.

Accordingly, your manuscript will not be sent faxternal review, and we will not consider it
further.

We appreciate your interest in Climatic Change hoge you will consider submitting other
manuscripts to this journal in the future. For ymformation, please find below a link to our Exial
Policy. We wish you success in finding an apprdprautlet for your current manuscript.

Sincerely,
Michael Oppenheimer and Gary Yohe
Co-editors
Climatic Change.
Message from Springer Nature, publisher of Clim@&th@ange:

Although your manuscript was not suitable for Clim&hange,

Springer Nature is keen to help you find a suitgblenal to publish your manuscript from our
portfolio of over 2,600 journals.

One of our Submission Editorial Advisors will be touch shortly to help you find the most
relevant journal for your manuscript”.

On April 14, | received a letter from Pruthvi PaatliEditorial Submission Advisor, Springer
Nature 550948:707805) recommending that the arbelesent to the European Physical Journal Plus
using the "Transfer Desk".



| followed this recommendation, so my article wastdo the European Physical Journal Plus.
Sincerely yours 24.04.2020 Prof. Joseph J. Smulsky
The European Physical Journal Plus
June 18, 2020
From: "The European Physical Journal Plus (EPJ&Yi@editorialmanager.com>
To: "Joseph Joseph Smulsky" <jsmulsky@mail.ru>
Subiect: EPJP: EPJP-D-20-00954
Date June 18, 2020. 18:11
Ref.: Ms. No. EPJP-D-20-00954
Title: "MAIN ACHIEVEMENTS IN THE NEW ASTRONOMICAL THEORY OF CLIMATE
CHANGE
The European Physical Journal Plus
https://www.editorialmanager.com/epjp/
Dear Prof. Smulsky,
We have examined your submission and unfortundtae to inform you that we feel it to be outside th
scope of our journal.
Thank you for giving us the opportunity to consigileur work.
With kind regards,
Antonello Provenzale, PhD
Managing Editor
The European Physical Journal Plus

Message from Springer Nature, publisher ofThe EemoPhysical Journal Plus:
Although your manuscript was not suitable for Thedpean Physical Journal Plus,
Springer Nature is keen to help you find a suitablgnal to publish your manuscript from our politio
of over 2,600 journals.
One of our Submission Editorial Advisors will be tiouch shortly to help you find the most relevant
journal for your manuscript.
Author’s reply
No Comments.

8. Scientific Reports
September 14, 2020
From: "Scientific Reports"
Sent: Monday, September 14, 2020 3:50 PM
Subject: Scientific Reports - Decision on your nmeoript
Ref: Submission ID 03433a87-aa94-4ccl-a23c-f4048t13
Dear Dr Smulsky,

Your manuscript entitled "Main Achievements in tNew Astronomical Theory of Climate
Change" has now been reviewed. Any reviewer comsnamthe suitability of your manuscript have been
appended below. As a result, | regret to inform jlwat we cannot publish your manuscript in Scientif
Reports.

You will see that, while your work is of interestybstantive concerns were raised that suggest that
your paper does not fulfil the publication requients for Scientific Reports that is, that papersinie
technically sound in method and analysis. Unfortelyathese reservations are sufficiently important
preclude publication of this study in ScientificgRets.

Editorial Board Member comments
Dear Pr. Smulsky,



| have now received two reports commenting on ymaper, entitled "Main Achievements in the
New Astronomical Theory of Climate Change".

Based on my own evaluation, together with serimmroents raised by the two reviewers | regret
to inform you that Scientific Reports has decidetlto publish your manuscript.

The two reviewers recommend the rejection becatisernmous issues in your model, especially
the lack of a detailed comparison with previous eteqwhich indeed are extremely different to yours)
negligence of short-term astronomical observatiovisich are fundamental for any established
(constrained) astronomical model.

Reviewer #2 presented several arguments againstnyodel, the most important one is that all
previous models provided similar results suggestimaderate obliquity oscillations (Pilgrim (1904),
Milankovich and Miskovitch (1941), Berger (1978)adkar (1993), Laskar et al (2004), etc.). In
particular, these previous models fit very well twihigh-precision, up-to-date observations, i.e.
ephemerides of the Solar system, which are nadestyour model.

May be the only claim that your model is correcstisted in a concise paragraph, called as « 9.6.
Final verification » dealing with geological comfiation, however, only four age points have been
spelled to prove correlation with your model. Thu$ind the case made rather unconvincing, largely
because the argument is not developed in anytikegas much detail as it should be. In fact theneo
detailed discussion of the mechanism at all, instederence being made to a handful of papers (ynain
self-citations). You should note that you propos@eav astronomical theory for the paleoclimates!
Geological evidence that your model is correcthwéspect to other previous models, is not conigrete
shown or superficially discussed (reviewers #1 #iacdshare the same comment). In contrast, extensive,
highly resolved sedimentary records have been eadjto validate previous astronomical models!!

Another major comment is the self-citation, and ryptesent work overlaps with your already
published paper at Advances in Astrophysics, VpINa. 1, « Fundamental Principles and Results of a
New Astronomic Theory of Climate Change ». Thisnpdias been raised by the two reviewers and other
invited reviewers, who did not accept to reportrypaper, yet they provided only this note.

For your guidance, | append the reviewers’ commiealsw.
Thank you for your interest in Scientific Reports.

Yours sincerely,

Slah Boulila

EBM

Scientific Reports

Thank you for the opportunity to consider your wdrlam sorry that we cannot be more positive
on this occasion and hope you will not be detefreich submitting future work to Scientific Reports.
Kind regards,

Slah Boulila
Editorial Board Member
Scientific Reports
Reviewer Comments:
Reviewer 1
General Summary:

The author shows the evolution of the Earth’s abtigover time and identifies a deviation in
prediction from previous authors, namely Laskaale{2004). In the author’s calculation, the déoia
occurs over the span of ~2500 years and allowshBawbliquity to range from ~14 — 32 deg, where all
previous investigations find a much smaller ranfeaviation (~22 - 24.5 deg.). The author attrésut
this difference to using a 6th order Taylor seggpansion to integrate the orbital motions of tlenets
and the Moon, where other authors use complex noatesr semi-analytical solutions. The author
compares the solutions of the rotational differ@néiquations to two numerical methods and findsdgoo
agreement. The remainder of the paper evaluagesrpact of this difference in obliquity evolutiam



the latitudinal flux variation on the Earth and lse¢o connect the author’s solution to variations i
insolation at 65 deg N over the last 50,000 years.
General Comments:

The presentation within the manuscript needs tdrhstically improved before publication. Much
of the introduction can be removed and declarataeements need justification. The author assesitsy
things within the introduction that are referent@she author’'s own work. This would not be anuess
but some of the references are in Russian whicsepts a substantial barrier for those who wishetafyw
the author’s claims. The other references theasythovides are used to justify the Galactica paogr
against approximate secular calculations. Howetlgs, is inadequate because the necessary geologic
evidence is not provided to perform proper hypathekecking. If the author claims that the newitss
are substantially better, then this needs to ba/shesing geologic evidence (i.e., radioactive dgtiimat
correlates better with the author’s solution ovéecs.

| cannot recommend this manuscript for publicatioe to the following reasons: 1) no additional
physics is used to explain the differences betwsmntions, 2) the geologic chronology presented is
inadequate to connect the mathematical model tdyesi@al one, and 3) the references used in the
manuscript are mainly self-citations that are sohmvdifficult to obtain. The author attempts taless
concern (1) by eluding to a difference in directaira different inertial vector to either the ravatal axis
or the orbital axis. But, the secular theory dedithe rotational axis (and thereby obliquity) tie&ato a
vector that is normal to the planet’'s orbital plarie appears that the author’s deviation resuibenf
introducing an extra torque by choosing a diffenexfiérence vector. Concern (2) is necessary tbepro
the validity of any mathematical model and an unstental part of hypothesis testing in science. déam
(3) does not necessarily invalidate the author’skybut it does cloud other’'s attempts to verif th
claims. The author should find additional relevegierences from others in the field that obtamilsir
results to ease this concern.

Reviewer 2
report on : Main Achievements in the New Astronomial Theory of Climate Change
by J.J.Smulsky

By reading the title, one would think that this &sreview on Astronomical Theory of Climate
Change.

This is not the case. It is mainly a review of #nghor's work with extensive self-citation to
published or unpublished papers that are far framriy gained credit by the community.

The author has computed a solution for the orbitation of the solar system, and for the
rotational motion of the Earth.

Work of ephemerides of the Solar system, over strddng periods is a very special exercise as it
is of no use if careful comparisons with previaugks are not provided.

This is unfortunately the case of the present work.

Nothing is provided for the orbital motion, whiclould allow to derive any hint on the accuracy
with which the integrations are performed.

These comparisons need to be done over short srowying the maximum discrepancies with
well established ephemerides as INPOP or DE, or long term, for example by direct comparison with
La2004.

But the main claim of the author is on the compateof the rotational motion of the Earth.

In this case he makes some comparisons (Fig. B gn#lis results for obliquity variations are 7
time larger to what has been previously found @oasistent way by many authors, starting with Higr
in 1904, Milankovich and Miskovitch (1941), Berd@®78), Laskar (1993), Laskar et al (2004).

The obliquity variations of the author range froh7Ldegres to 32.1 deg, compared to only 22.08
deg to 24.45 deg in the previous solutions.

The claim of the author is that this is due to dperoximation by perturbation theory that is used
by the other researchers.
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If the author were true, this would be indeed anaexdinary result, but extraordinary results need
outstanding proofs which is not the case here.

Of course, comparison of the results to observatisrdifficult, although some comparisons with
sedimentary results could be provided. This sithetcase here.

On the other hand, the orientation of the Earthldesesn constrained over short time ( < 100 yr) by
decades of precise observations, the most preeisg lcquired in the past 50 yrs with Laser rangng
satellites or to the Moon, and precise VLBI obs&ors.

This has led to a reference solution for the oagoh of the Earth that was indeed obtained by
perturbation methods together to some complemakiag into account the non rigidity of the Earth.
Everything is accessible in the IERS Technical siotbe latest conventions being IERS Conventions
2010 (IERS Technical note 36), widely available at
https://www.iers.org/IERS/EN/Publications/Technidates/TechnicalNotes.html

In order to convince researchers that his modeigist, and that all the celestial mechanics
researchers of the past century in the field amngyrthe author needs first to show the consistentys
solution with these short time observation, anchawere, that his model better fits the observation

This is not the case in the present paper norarpthvious ones that the reviewer is aware of.

Moreover, the perturbation model has made its gramfd it is not true that direct integration has
not been used before the present work of the agithor

For example, in the case of Mars, either the pleatiive model ( Laskar, Icarus 2004) or the direct
numerical integration (Touma and Wisdom, 1993) gheesame result over a few Myr. You can compare
Fig.9 from (Laskar 2004) to Fig.2 from Touma andstiiém, 1993. We are very far from the factor 7
discrepancy found by the author of the present work

In a similar way, complete numerical integratiofsh@ spin of the Earth have been performed in
the INPOP project (Fienga et al, A&A, 2009, Celed, 2011, 2013; Viswanathan et al., MNRAS,
2018).

This has been compared with the La2004 solutiors iBhnot specifically published, but has been
presented to the paleoclimate community in manyasions by J. Laskar. In particular at the EGU
meeting in 2013, from which presentation is exgddhe attached slide, where the Earth obliquigynf
La2004 (in green) and from INPOP (in red) ardtpibover 1 Myr. There is barely any differenceha
two solutions which superpose in a stunning manner.

The slide is here
https://drive.google.com/file/d/1gxr7ePXLylyDBMA14lxzK4 DjJicmR/view?usp=drivesdk

Moreover, there is no reason to publish this paerit is just a minor variation of the already
published paper Advances in Astrophysics, Vol. &, N Fundamental Principles and Results of a New
Astronomic Theory of Climate Change by J.J. Smulsky
http://www.isaacpub.org/images/PaperPDF/AdAp 100@036122910380825548.pdf

**Qur flexible approach during the COVID-19 pandeftfi
If you need more time at any stage of the peerm\process, please do let us know. While our
systems will continue to remind you of the origitiaielines, we aim to be as flexible as possiblendu
the current pandemic.
Author’s reply
on Reviewers’ Comments to
manuscript ID 03433a87-aa94-4ccl-a23c-f4048df7bd25
“Main Achievements in the New Astronomical Theory 6 Climate Change”
Reviewer 1
1. The reviewer notes that much of the Introductian be removed.
Author. Wrong. The Introduction is very short: only thqggragraphs. It gives the reader an idea of the
paper content.
There is nothing in it that could be removed.
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2. No additional physics is used to explain thded#inces between the new Astronomical theory of
climate change and the previous one.

Author. Wrong. It is shown, at the beginning of the paped in its last section (9. Proofs of the
adequacy of presented results), that in the newoAsmical theory of climate change, which I
developed, a new understanding of the evolutionth@fEarth's orbit and its axis was obtained. ffeds
from the understanding in the previous Astronomikabry.

This is additional physics.

3. The presented geological chronology is inadegdiat the connection of the new Astronomical theory
with the paleoclimate.
Author. Wrong. In the paper | report that all geologicaldewnce for 50 thousand years, as shown in my
paper [1], confirm the new Astronomical theory anmhe of them confirm the previous one.
4. Smulsky refers to the proofs of the resultsegresl in the paper to his own works, and not tonbeks
of other authors.
Author. Right. The new Astronomical theory of climate cpans based on solving 4-5 very complex
problems of contemporary science. | formulatedeh@®blems, and | solved them. Therefore, | cag onl
refer to these works of mine, where these probleave been solved.

Reviewer 2
1. There is no evidence of the reliability of thki@l motion evolution presented in the paper.
Author. Wrong. | refer to my works [2] - [9] to prove tiheliability of the orbital motion evolution.

It should be noted that the paper under consideras not about the proofs of solutions to
individual problems of the new Astronomical theafyclimate change, but about its results. Therefore
this reviewer’s comment has nothing to do with plaper content.

2. There is no evidence of the results reliabiitythe Earth’s rotational motion.

Author. Wrong. This evidence is given in subsection 9.8eduacy of the solution of the Earth's rotation
problem. They are presented in more detail in [[8]; and the problem of the evolution of rotatibna

motion was published in full in a recent paper [10]

3. The materials of the paper repeat the publicafid.

Author. Wrong. In paper [7] there are 16 figures, anchia bne are 9, and only one figure coincides: fig.
10 with fig. 5.

In paper [7], attention is focused on the foundaiof the new Astronomical theory of climate
change, and in the paper under consideration hemesults. This paper is intended for a wide rasfge
readers. The paper shows how changes occur inrfiitalcand rotational motion of the Earth, and how
the Earth's climate changes: warm periods comegimlatitudes, which are replaced by ice ages.

That is, the paper shows how our world works. Idigah, the paper shows how a new
understanding of the world was obtained and souacegjiven for those who want to get acquainted in
more detail, or who will want repeat the solutidritese complex problems themselves.

The second reviewer yet claims that the new Astmaoal Theory of Climate Change is an
outstanding achievement. In this he is really tight

But the second reviewer has doubts about his staterile can't believe he's faced with a work
that truly solves a huge problem. Mankind has bgeimg to this solution for 200 years. As our
predecessors suggested, long-term climate chamgesaased by fluctuations in the parameters of the
Earth's orbital and rotational motions. And thdsettiations are caused by the interactions of wlarS
system bodies.

If the reviewer was a real researcher, he woulctsindied the materials of the paper and, based
on them, would have made his own conclusion, andldvaot make presumptions based on what he
knows.

As | already noted, this paper is about the resnitthe new Astronomical theory of climate
change and their implications for understandingwbdd around us. Unfortunately, the reviewers i
pay attention to the content of the paper. Theuded on defending old beliefs that had turned @unet
wrong.
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October 13, 2020
From: Valeria Sun <valeria.sun@mdpi.com>
To: Joseph J. Smulsky <JSmulsky@mail.ru>
Copy: Joseph J. Smulsky <jsmulsky@mail.ru>, Eanditdtial Office <earth@mdpi.com>, Nacy Jiang
<nacy.jiang@mdpi.com>
Date: October 13, 2020, 12:07 +03:00
Subiect: [Earth] Manuscript ID: earth-973562 - Deetl for Publication
Dear Professor Smulsky,
Thank you for submitting the following manuscriptEarth:
Manuscript ID: earth-973562
Type of manuscript: Article
Title: Main Achievements in the New Astronomicalefiny of Climate Change
Authors: Joseph J. Smulsky *
Received: 6 October 2020
E-mails: jsmulsky@mail.ru
https://susy.mdpi.com/user/manuscripts/review_88d2bd9c7071af389cf41c6c9d04a7ec
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We are writing to inform you that we will not belalio process your submission further. According to
the latest discussion with our Editor-in-Chief, theope of our journal is to focus on all aspects of
interactions between humans and the environmepiacdis, etc. However, based on the comments from
our Academic Editor, your paper is a climate stadyg does not fit in the scope of Earth and is more
suitable for Climate or Astronomy journals. We aogry for this inconvenience and we hope you could
understand.
Submissions sent for peer-review are selected ®idiis of discipline, novelty and general sigatfice,
in addition to the usual criteria for publication scholarly journals. Therefore, our decision ig no
necessarily a reflection of the quality of your wor
We wish you every success if you choose to suliralsewhere.
Kind regards,
Valeria Sun
Managing Editor
/ISPRS 1JGI/ Impact Factor: 2.239 (2019); 5-Yeapéct Factor: 2.402 (2019);
CiteScore: 3.8 (2019) 1JGI at Twitter: https://te@itcom/ISPRS_1JGI
Ms. Valeria Sun, M.Eng.
Room 2109, Jincheng Center
No. 21 Cuijingbeili
Tongzhou District, Beijing 101101, China
Skype: 1fb04ed8d2387368
Tel. 010-80556842
MDPI AG
Postfach CH-4020 Basel, Switzerland
Office: St. Alban-Anlage 66, 4052 Basel
Tel. +41 61 683 77 34 (office)
Fax +41 61 302 89 18 (office)
http://www.mdpi.com/
Author’s reply
No Comments.

10. AIMS Geosciences

February 02, 2021
From: Yan Qi
To: jsmulsky@tmnsc.ru
Sent: Tuesday, February 02, 2021 2:57 PM
Subject: Decision on your manuscript Geo2020053
MS. Ref. No.Ge02020053
Title: Main achievements in the new Astronomicadty of climate change

Dear Dr. Smulsky,
We regret to inform you that our editorial commetidoes not recommend publication of your manuscript
according to the comments from the referees.
| am sorry we are not able to bring you a positivecome at this stage, but | hope our reviewers’
comments will be helpful to you.
| am afraid that, based on the reviewers’ commants my own reading of your manuscript, we are not
able to accept it for publication.
Thank you for considering this journal for publicat We are sorry to disappoint you on this ocaasio
and wish you success in getting your work publisineghother journal.
Please log into our Online Editorial System to theeoriginal comments.
For more information, please feel free to contact u
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Thank you for submitting your manuscript to AIMS d3eiences. We hope you can contribute other
manuscripts to our journal in the future.

Best wishes,

Yan Qi

Editorial Assistant

AIMS Geosciences

E-mail: geosciences@aimspress.org

Website:http://aimspress.com/index.html

First reviewer's comments:
The paper presents results of decades of thedrstiedies made by the author, who is a recognized
scientist at the of the Siberian Branch of the Russ Academy of Sciences
(http://www.ikz.ru/about/staff/smulskij-iosif-iogizich). Among others, he published a book in Russia
language (see as item [21] in the reference list).
| have found this paper as a significant contritruti
1. In this paper the author improved or fine-tutfeelastronomical theory of climate change. He dbiis
a "new” astronomical theory of climate change.He paper, the Milankovitch theory is named as the
"first version”, the "former”, the "previous” astrtomical theory of climate change. His own theory is
mentioned as the ?new” or ?second version”. Inntla@uscipt under "Astronomical theory of climate
change” sometimes the original, sometimes the r@eory is meant. All these occurences should be
systematically corrected. Instead of the presdéet'iMain achievements in the new Astronomical tlyeo
of climate change” | would suggest "Main achievetaaf the fine-tuned astronomical theory of climate
change”.
2. "The original version of the theory was devebbfy M. Milankovitch [1] in the first quarter of ¢h
20th century”.
The original version of his theory was publishegadly in 1920 and not in 1930; the finite versidthe
Milankovitch theory was published in 1941. On thstdrical aspect see Szarka et al. (2020) JASR.
https://www.sciencedirect.com/science/article/flZ%3117720306499. A few variants of the book by
Milankovitch are as follows:
Milankovitch, M., 1920. Théorie mathématique de€mimenes thermiques produits par la radiation
solaire. Gauthiers-Villars, Paris. In German: Mathésche Theorie der durch Sonnenstrahlung
Wa'rmepha'nomene, Bulletin des travaux de I'Adaie des Sciences de Zagreb.
Milankovitch, M., 1941. Kanon der Erdbestrahlungduseine Anwendung auf das Eiszeitenproblem.
Académie royale serbe!ditions speciales; 132 [vielm. 133]: XX, 633, Belge. English editions: Canon
of Insolation and the Ice-Age Problem. Israel Paogrfor Scientific Translations, Jerusalem, 1969;
Zavod za Udz benike i Nastavna Sredstva, Beogragiiie, 1998.
3. 350 "In the previous Astronomical theory of dite change, variations of Earth’s orbital elements
were received on the basis of the theory of seq@ddurbations.”
It would be better to write "In the traditional Ashomical theory of climate change, variations aftk's
orbital elements were received on the basis ofttbery of secular perturbations.”
4. There have been published papers on the shartebital forcing, see Cionco et al. 2017 (andriCm
et Soon 2020). You are kindly asked to explain, whahe difference between their approach and your
one? It is an important question, whether Cioncaletwere correct or not, so it should be precisely
discussed in the manuscript.
Cionco, R.G., Soon, W.-W.-H., 2017. Short-Term @bfrorcing: A Quasi-Review and a Reappraisal of
Realistic Boundary Conditions for Climate Modelifigarth-Science Reviews 166, 206—222.
Cionco, R. G., Soon, W.-W.-H., Quaranta, N.E., 202, the calculation of latitudinal insolation
gradients throughout the Holocene. Advances in Spasearch 66 (3), 720-742.
Second reviewer's comments:
Dear Editor,
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| found the paper by Joseph J. Smulsky could bentially interesting, but I think that the evidence
proposed are too weak.
The author essentially questions the currently gtecketheory of the evolution of the orbital paraengtof
the Earth by mostly claiming that his improved océdtions yield to an obliquity oscillation with an
amplitude far greater than what it is today acagfte the scientific community. He found the obligui
to vary in the range of 14.7° to 32.1° while therently accepted range is between 22.08° to 24.45°.
If the result were correct this would be an impotidiscovery. However, it is not possible from tramer
to check the correctness of such calculations. ;Tthes paper needs to be much more explicit on the
actual equations that yield to such finding.
In any case, the paper is missing important sdientalidations. In other words, for example, Figw
shows that the new proposed obliquity curve (bh&g not only a larger amplitude but also a smaller
period (perhaps about 33kyr) than the traditioma (green) which is around 41kyr. Is there any evos
that the climatic records show such a smaller péribloreover, At page 11 it is claimed that T=-31.28
kyr was a warm epoch while T=-46.44 kyr was a @pdch. Is there any evidence of this in the climati
records?
Without these scientific validations, and withobe tactual equations, it is hard to accept the atgho
result.
On a minor point, Figure 5 should be better plottes it is, inside the figures, there are writingsat
overlap with the numbers.
| think that the author should try to write a momvincing paper showing stronger results.
Third reviewer's comments:
Comments for authors:
This paper has a fundamental problem, which is theatresults appear to be wrong. At the top of@-ig
the results for obliquity are compared with those tb Laskar et al (top of Fig 15 in Ref (6) ) ambwn
to be widely different. But the latter are the fesgeen in textbooks, for example Fig 2.12 in:
R. A. Muller and G. J. MacDonald Ice Ages and Astrmical Causes (Springer, 2000)
These results are accepted by the cognoscentiusedhey can be checked against several earlier
computations obtained by completely different mdthd&ee Figure 7(b) in:
T. R. Quinn, S. Tremaine, and M. Duncan, “A thradiom year integration of the Earth’s orbit” Astmo
J. 101, (6), 2287-2305 (1991)
which compares closely with the top of Fig 15 inf K&, and also shows close agreement with earlier
results due to Berger, obtained by a different metgain.
| cannot therefore recommend this manuscript fdripation
Author’s reply
From: Joseph J. Smulsky
To: Yan Qi
Sent: Thursday, February 04, 2021 7:07 PM
Subject: Re: Decision on your manuscript Geo2020053
Dear Yan Qi,
Editorial Assistant,
AIMS Geosciences
With the file AuthorReply.doc | am sending you mnmsavers to the reviewer’'s comments. As you
will see from them, there are no flaws in the paper
| gave detailed explanations for questions not tstded by the reviewers.
The first reviewer notes that my paper is a sigaift contribution, and the second that it is
interesting. Therefore, there is no reason to téfexpaper.
Sincerely yours Prof. Joseph J. Smulsky
Author's reply to reviewers of the paper
Smulsky J.J. Main achievements in the new Astrogahtheory of climate change
First Reviewer
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1. The reviewer proposes to systematize the menfitime previous Astronomical theory.
| accept the proposal, and everywhere it will Herred to as "the previous theory".

The reviewer suggests replacing the word "new" Wiihe-tuned" in the title. The word “fine-
tuned" refers to small changes in theory that kealdetter results. In this case, the changes aite that
the results are completely different. If the reswit the previous theory did not coincide with tiange
in the paleoclimate, then the results of the nesoth fully coincide with the change in the paleodie
and fully explain it.

3. The reviewer proposes to replace the word "pres/i with "traditional” in one sentence.

In this case, the word "previous" is a more predisinition than "traditional”.

4. The reviewer asks my opinion about the papers:

Cionco, R.G., Soon, W.-W.-H., 2017. Short-Term @ibiForcing: A Quasi-Review and a
Reappraisal of Realistic Boundary Conditions fom@te Modeling. Earth-Science Reviews 166, 206-
222.

Cionco, R. G., Soon, W.-W.-H., Quaranta, N.E., 2026 the calculation of latitudinal insolation
gradients throughout the Holocene. Advances in Spasearch 66 (3), 720-742.

| am familiar with these works. They consider imdmn changes with periods from several years
to several decades for an interval up to 13 thalis@ars. The astronomical theory of climate change
considers insolation changes with periods of tenthausands of years for an interval of hundreds of
thousands and millions of years. Therefore, thesegksvare not related to the Astronomical theory of
climate change.

The authors of these works do not solve the prolémime evolution of the Earth's orbital and
rotational motion. They use the data on these mewsnfrom the DE341-I1AU ephemeris developed by
JPL NASA. Ephemeris of the DE series are a mathealapproximation of observational data. They
can be used outside the observational base fana of no more than 1-2 thousand years. Therefore,
NASA in a few years, starting from the 1950s, aleasing new DE series: DE102, .., DE405,: DE341,
etc. | mentioned these shortcomings of ephemensyinvorks [1] - [3]

Ephemeris DE341 was formally extended to 13 thodisggars based on the results on the
precession of the Earth's axis, which are usedeénprrevious astronomical theory of climate change.
Therefore, after 2-3 thousand years, their err@girbto increase. In addition to these errors,ettege
other errors in the results of Cionco and his civans. True short-period insolation fluctuationg ar
available only in my works: on the interval of 1¢®ars in [4] and 5000 years —in [5] - [6].

Since the works of Cionco and his co-authors aterelevant to my paper, it is inappropriate to
mention them in it.

Second Reviewer

The reviewer notes that the obliquity changes bibleld from 14.7° to 32.1° are an important
discovery.

It really is. These results were obtained by ma assult of solving an unsimplified problem of
the Earth's rotation, which had not been solvedreefStarting with I. Newton, for three centuries,
scientists have consistently approached its soludmd | finally solved it. This solution was pusiiied in
my papers [7] - [8] and monographs [5] - [6]. IncS4.3 of the paper, it is mentioned. Apparenthg t
reviewer did not read this Section. All equatiosslution methods and results can be viewed in my
works. It is impossible to present them in thisgrague to their huge volume.

This paper describes some of the main findingshef new Astronomical Theory of Climate
Change. Even all the results cannot be given i pliper. They are all in my works mentioned in the
paper.

The reviewer asks if there is confirmation of tharm epochl = -31.28 kyr and the cold epodh
= -46.44 kyr. Of course, there is: in the papeic(3e6) it is said about this. A lot of work hasshedone
to compare paleoclimatic data and insolation flattins. This work was reviewed by outstanding
scientists, geologists, and paleoclimate specsali&tademician of the Russian Academy of Sciences
N.L. Dobretsov and Corresponding Member. RAS M.\abKnov, and published [9]. All fluctuations in
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insolation for 50 thousand years coincide with tilations in paleoclimate, both in time and in
amplitudes.

My works on solving problems of the orbital [3] 20] and rotational motion of the Earth were
also reviewed by outstanding scientists in celkstiachanics. They considered it necessary to gublis
their reviews [11] - [13].

The reviewer has a question regarding Fig. 5. Fghows the obliquity changes for five different
time intervals. For the convenience of the realdegve shown on the graphs the periods and ampbtud
of the obliquity change, which are characteristithtese intervals.

Third Reviewer

The reviewer notes that at the top of Fig 6 the nesults for obliquity are compared with those
due to pervious theory and shown to be widely diffé. Therefore, the new results are erroneous.

Apparently the reviewer did not read the papeis Ih this difference that the essence of the new
Astronomical theory of climate change lies. Thevpars theory with the same change in the obligigty
wrong. This is what the paper says.

References

Note: numbers in brackets, for example (9.), refeh®paper.
1. Smulsky, J.J. and Smulsky, Ya.J. (2012) Dynaarmblems of the Planets and Asteroids, and Their
Discussion. International Journal of Astronomy and Astrophysidsol. 2, No. 3, pp. 129-155.
doi:10.4236/ijaa.2012.23018.
2. Smulsky J.J. (2019). Angular Momentum due taa68lystem Interactions. In: Gordon O. (Editér)
Comprehensive Guide to Angular MomentiNova Science Publishers, New York, p. 1-40. ISBRB-
1-53615-707-9http://www.ikz.ru/~smulski/Papers/CGAngMom1_2Cv.pdf
3. (9.) SmulskyJJ @018) Future Space Problems and Their Solutiohew York: Nova Science
Publishers, 269 p. ISBN: 978-1-53613-73%&p://www.ikz.ru/~smulski/Papers/InfESPS.pdf
4. (15.) SmulskydJ, Krotov Ol (2014) New Computing Algorithm of the Has Insolation.Applied
Physics ResearciNo. 6(4): 5682. http://dx.doi.org/10.5539/apr.v6n4p56
5. (21.) SmulskyJJ (2016) Evolution of the Earth’s axis and paleoclimate fa00000 years
Saarbrucken, GR: LAP Lambert Academic Publishing28 2p. ISBN 978-3-659-95633-1.
http://www.ikz.ru/~smulski/Papers/INfEVEAPCO2MEnfpfin Russian).
6. (17.) SmulskyJJ @018) New Astronomical Theory of Ice AgdRiga, Latvia: LAP LAMBERT
Academic Publishing 132 p. ISBN 978-613-9-86853-7
http://www.ikz.ru/~smulski/Papers/INfNWATLPEN.pdfn Russian).
7. (13.) SmulskydJ (2016) Fundamental principles and results of a aswonomic theory of climate
changeAdvances in Astrophysicgol. 1, No. 1: 221. https://dx.doi.org/10.22606/adap.2016.11001
8. (14.) Smulsky JJ (2020) The Evolution of thetEarRotational Movement for Millions Year$he
Complex Systemblo. 1 (7): 3-42.http://www.ikz.ru/~smulski/Papers/EVDZ03 1EnJc.pdf
9. (22.) SmulskyJJ Q016) New results on the Earth insolation and tleirelation with the Late
Pleistocene paleoclimate of West SiberRussian Geology and Geophysiddo. 57: 1099-1110.
http://dx.doi.org/10.1016/].rgq.2016.06.009
10. (18.) Melnikov VP, SmulskylJ Q009) Astronomical theory of ice ages: New approximations
Solutions and challenges.  Novosibirsk: Academic Publishing House.
http://www.ikz.ru/~smulski/Papers/AsThAnE.pdf
11. Zelenyi LM (2019) Future problems of the spawd their solutionsZemlya i Vselennaya (Earth and
Universe) No. 5, pp. 103-104.
12. Cherepashchuk AM and Zharov VE (2009) ReviethefAstronomical Theory of Ice Ages: New
Approximations. Solutions and Challengesnograph by V.P. Mel'nikov and I.I. Smul’'skeol.
Geofiz.Vol. 50, No. 9, p. 1072.

18



13. Zharov VE (2019) I.I. Smul’'skii. New astronomi¢heory of the ice agellerald of the RAS vol.
89, No. 8, pp. 878-879.

11. Quaternary Research
April 19, 2021
From: "Quaternary Research" <em@editorialmanage=co
To: "Joseph J. Smulsky" <jsmulsky@mail.ru>
Subiect: Your Submission
Date: April 19, 2021 14:03

Ms. Ref. No.: QUA-21-38
Title: Main achievements in the new Astronomicadty of climate change
Quaternary Research

Dear Dr. Smulsky--
Thank you for your submission to Quaternary Resealour work has obvious implications for
Quaternary studies, but our journal is not the trighblication outlet for this level of foundational
research. Our readers and editorial board membaydoe the ultimate users of these findings, buawee
not in a position to evaluate them. | recommend tywn to the planetary and astronomical commuraity t
give your work a proper evaluation, and we willkdorward to the outcome of such a process. | wish
you success in moving this work forward; it obvipugpresents a major effort on your part.

Sincerely,
Derek Booth
Senior Editor
Author’s reply
From: Joseph J. Smulsky
To: Quaternary Research
Sent: Monday, April 19, 2021 6:31 PM
Subject: Re: Your Submission

Dear Derek Booth,
Senior Editor,
Quaternary Research,

My paper is just intended for such ultimate usersha readers of your journal. In the paper | do
not give a single formula. But | give a lot of astomical knowledge so that readers can consciarsly
competently use the results of the paper.

The previous Astronomical Theory of Climate Chamgeot correct. | want the geoscientists to
understand this clearly. | want them to understahg long-term climate changes occur. This will @llo
them to confidently use the new Astronomical Theorgorrectly understand and interpret paleoclimati
evidence.

For this purpose, my paper was written.

For the planetary and astronomical community, papee written differently. There is a lot of
mathematics, mechanics and physics. Such papersbaoks have been written and published.
References to them are available in the paper. Mawiewers and experts, including in celestial
mechanics, have appreciated them. As an exampléhenfile RecenziaZzhCrZemEn.pdf | attach a
published review my book by one of these specga(Btof. Vladimir E. Zharov, a Head of Departmeit o
Celestial Mechanics, Astrometry and Gravimetry, lommsov Moscow State University).

By rejecting my paper, you are condemning your eesitb continue to use the wrong theory. You
doom them to distort the results of their reseamtt make them erroneous and useless. Over time, the
will understand this and will be upset by the adiientific policy of your journal.

Sincerely yours April 19, 2021 Prof. Joseph J. Smulsky
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12. Boreas
July 06, 2021
From: "Boreas" snbehalfof@manuscriptcentral.cem
To: <JSmulsky@mail.rs
Sent: Tuesday, July 06, 2021 9:11 PM
Subject: Boreas - Decision on Manuscript ID BOR-2821
06-Jul-2021

Dear Prof. Smulsky:
| write you in regards to manuscript # BOR-032-2@2iitled "MAIN ACHIEVEMENTS IN THE NEW
ASTRONOMICAL THEORY OF CLIMATE CHANGE" which you samitted to Boreas.
In view of the criticisms of the reviewers found the bottom of this letter and in the file attached
(Reviewer 2), | regret to inform you that your maaupt has been denied publication in Boreas.
Thank you for considering Boreas for the publicatimf your research. | hope the outcome of this
specific submission will not discourage you frora submission of future manuscripts.
Sincerely,
Jan A. Piotrowski, Professor
Editor-in-Chief of Boreas
Department of Geoscience
Aarhus University
Hgegh-Guldbergs Gade 2
DK-8000 Aarhus C
Denmark
jan.piotrowski@geo.au.dk
Tel.: +45 8715 6409
Fax: +45 8715 0201
Skype: Jan.A.Piotrowski

Reviewers' Comments to Author:
Reviewer: 1 (Anonymous; reject)
Comments to the Author

Review report to the manuscript entitled: “MAIN AGEYEMENTS IN THE NEW ASTRONOMICAL
THEORY OF CLIMATE CHANGE” by Joseph J. Smulsky
The manuscript introduces a new term to me: “Asimical theory of climate change” and the very short
introduction promises solutions to the followingplems. 1) Changes in the Earth’s orbit, 2) Chamges
the Earth’s rotation and 3) Changes in the inconsakar radiation. In the method section the author
makes a large number of self-citations to 18 ofdaidier papers. Many of these papers are in Russid
not even one is in a recognized international jalrmBased on these citations the author claintsate
calculated new solutions to the three problems dhatot based on perturbations theory. The subxdnitt
manuscript thus appears as a review paper oveutmer's earlier work. The author also claims that
oscillation of the obliquity range between 14.7 @&&i1 degree, much larger than the canonic value of
22.1to0 24.5.
| do therefore not think that the submitted manipsdulfils the scientific standard of BOREAS.
In order for a paper like this to fulfil the sciditt standard of BOREAS and other recognized
international journals, the author would have tbl@ a self-explained (not based on referencdsgo
earlier work) paper in a recognized internatiomairpal that fully explained the simulations carreadt,
discussed any differences to other work (e.g. Liaghaal. 2004) and the possible courses of these
differences.
The paper also contains several figures that haea lnse in some form or another in the authorseearl
papers. In case the submitted manuscript is puddistopy rights for these figures should be shaoted

Reviewer: 2 (Anonymous; reject)
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Comments to the Author

Last year, the referee had to review exactly timeespaper that was submitted to another journal.
None of the comparisons to high precision epherasrate provided as requested by the previous report
Meanwhile, | remembered another source, with thleefyuations of motion for the spin axis where the
authors (Quinn et al, A THREE MILLION YEAR INTEGRADN OF THE EARTH’'S ORBIT, Astron.
J. vol 101, 1991) found similar results as in Berd®78 over 1 Myr. The present work is just wrong.

If the author wants to claim the contrary, he laedmpare with the high precision solutions that
are directly compared to observation.
As the author did not change a word in his papseglno reason why | should change a word
in my report in addition to what is said above.
By reading the title, one would think that thisasreview on Astronomical Theory of Climate Change.
This is not the case. It is mainly a review of sghor's work with extensive self-citation to pshkd or
unpublished papers that are far from having gaanedit by the community.
The author has computed a solution for the orbitation of the solar system, and for the rotational
motion of the Earth.
Work of ephemerides of the Solar system, over shiolbng periods is a very special exercise as @fi
no use if careful comparisons with previous wakes not provided.
This is unfortunately the case of the present wolsthing is provided for the orbital motion, which
would allow to derive any hint on the accuracy watthich the integrations are performed. These
comparisons need to be done over short term, sigotie maximum discrepancies with well established
ephemerides as INPOP or DE, or over long termexample by direct comparison with La2004. But the
main claim of the author is on the computationhef totational motion of the Earth.
In this case he makes some comparisons (Fig.5 andH& results for obliquity variations re 7 #m
larger to what has been previously found in a ciast way by many authors, starting with Pilgrim in
1904, Milankovich and Miskovitch (1941), Berger {B), Laskar (1993), Laskar et al (2004).
The obliquity variations of the author range from7ldegres to 32.1 deg, compared to only 22.08taleg
24.45 deg in the previous solutions.
The claim of the author is that this is due to dperoximation by perturbation theory that is usgdhe
other researchers.
If the author were true, this would be indeed atraexdinary result, but extraordinary results need
outstanding proofs which is not the case here.
Of course, comparison of the results to obsermatis difficult, although some comparisons with
sedimentary results could be provided. This isthetcase here.
On the other hand, the orientation of the Earth lbeesn constrained over short time ( < 100 yr) by
decades of precise observations, the most preeisg lcquired in the past 50 yrs with Laser ranging
satellites or to the Moon, and precise VLBI obsaores.
This has led to a reference solution for the oatoh of the Earth that was indeed obtained by
perturbation methods together to some complemahiag into account the non rigidity of the Earth.
Everything is accessible in the IERS Technical sotee latest conventions being IERS Conventions
2010 (IERS Technical note 36), widely available at
https://www.iers.org/IERS/EN/Publications/TechnicalNotes/TechnicalNotes.html
In order to convince researchers that his modegig, and that all the celestial mechanics redeascof
the past century in the field are wrong, the autreeds first to show the consistency of his safutuith
these short time observation, and even more, hikahodel better fits the observations.
This is not the case in the present paper ndrdarptevious ones that the reviewer is aware of.
Moreover, the perturbation model has made its groafd it is not true that direct integration has n
been used before the present work of the authors.

For example, in the case of Mars, either the pleatiive model ( Laskar, Icarus 2004) or the direct
numerical integration (Touma and Wisdom, 1993)egiie same result over a few Myr. You can
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compare Fig.9 from (Laskar 2004) to Fig.2 from Teuamnd Wisdom, 1993. We are very far from the
factor 7 discrepancy found by the author of thesené work.

Obliquity of the Earth
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In a similar way, complete numerical integratiorigh®e spin of the Earth have been performed in the
INPOP project (Fienga et al, A&A, 2009, Cel. Me2B11, 2013; Viswanathan et al., MNRAS, 2018).
This has been compared with the La2004 solutidns Ts not specifically published, but has been
presented to the paleoclimate community in manyasions. In particular at the EGU meeting in 2013,
from which presentation | extract the attachedeslighere the Earth obliquity from La2004 (in green)
and from INPOP (in red) are plotted over 1 Myr. fheés barely any difference in the two solutions
which superpose in a stunning manner.

Author’s reply

July 11, 2021

From: Joseph J. Smulsky
To: jan.piotrowski@geo.au.dk

Sent: Sunday, July 11, 2021 9:03 PM
Subject: Re: Boreas - Decision on Manuscript ID BOR-032202

Dear Prof. Jan A. Piotrowski,
Editor-in-Chief of Boreas,

In my paper “Main Achievements in the New AstronoahiTheory of Climate Change”, the main
results of the new astronomical theory of climabarge are presented, it is shown how they were
obtained and evidence of their reliability is giv8ie paper also shows why the results of the puesvi
theory are wrong. Unfortunately, the reviewers dal understand the paper due to their low scientifi
level. The first reviewer practically did not rede paper, and the second one looked at it suhjic
For example, the second reviewer provided a grdgheoobliquity change for 1 million years, which i
shown in Figure 6 of the paper in the form of Iihfor the obliquitye.

As a matter of fact, the reviewers have no judgsevitatsoever. They are concerned about my
references to my works, and that these works abdighed in Russian journals, and not published in
recognized international journals.

The new astronomical theory of climate change sedaon my solutions to many problems in
mathematics, physics, mechanics, celestial mechaastronomy and other fields of science. For &@er
years | had submitted my papers to recognizednatemal journals, but they were rejected becalise t
problems, that | solved, refuted the hypothesdabhetuthors of these journals.

For 50 years, these recognized international jdsitmave become a haven of erroneous and bogus
ideas. Therefore, all modern science is defectivkefalse.
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Why is it defective and false? Because it has eteain unrealistic picture of the micro- and
macro-world, it does not pave the way for the fertllevelopment of society and does not impede
negative trends in it. Such a science is not nebgesbciety. Society is aware of this. People rédahe
discoveries of sciences as circus tricks, and anckeng for a solution to the problems facing itisty
directs its eyes to journalists and politicians [1]

The Covid-19 epidemic has shown the helplessnessaddern science. Such dangers will
increasingly come upon humanity. Modern science @@y exacerbate the danger, but not prevent it.
Therefore, the most important task of humanityhis destruction of false science and the creatioa of
new science, in which there will be no dishonedggeption and lies.

This is not an exaggeration, and you yourself sé@é from the attached file DaMaGrwo02aJ.pdf
my paper [2]. It contains the materials of 2 of mgviews of papers in the international journals
"International Journal of Astronomy and Astrophgsiand "Journal of Modern Physics", in which these
papers are rejected by me according to the gepeaatiepted point of view. After these reviews, the
editors of these journals invited me to join theditorial boards, and the third international jalrn
published this paper [2]. Therefore, the generaltgepted point of view, based on the Theory of
Relativity and including curved space-time, the angling Universe, the Big Bang, gravitational waves,
dark matter, dark energy and many other imaginajgats of the micro- and macrocosm, is no longer a
generally accepted point of view.

The publication of this paper marks a turning painbasic science. Paper [2] is a model by which
reviews will be built, rejecting papers in intenoa@l journals, generally recognized false idead an
hypotheses.

Yours Boreas is the twelfth journal that rejectegdpaper.

What needs to be done to turn recognized intematigournals from antiscientific ones to
scientific ones?

It is necessary to publish the paper of the authoeview of it with the name of the reviewer and
the author's response to the review. So did théoEdf the journal in which my paper [3] about the
falsity of marine isotropic stages was publishedfile IACP756.pdf, | am attaching my answer to the
review [4]. It is also related to my paper “Main lAevements in the New Astronomical Theory of
Climate Change”.
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Sincerely yours 11.07.2021 Prof. Joseph J. Smulsky
Boreas reply
From: "Jan Piotrowski" <jan.piotrowski@geo.au.dk>
To: "Joseph J. Smulsky" <jsmulsky@mail.ru>
Subiect: RE: Boreas - Decision on Manuscript ID B@gR2-2021
Date: July 12, 2021, 0:19
Dear Professor Smulsky
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Thank you for your letter and explicit explanatmiyour standpoint.

| sympathize with your quest for honest science\aisth you all the best in your research. You ma fi
an outlet interested in publishing your work, ie #nd.

With kind regards

Jan Piotrowski

13. International Journal of Climatology
July 13 2021
Author’'s comment

My paper was redirected to journal using Wiley &fan Desk.

Significant changes of the paper were required @etrthe requirements of this journal, including
reducing the paper long. Without meeting these irements, the journal do not admit the paper to
consideration. As soon as all the requirements wete the journal immediately rejected the paper.

Letter of Wiley Transfer Desk
From: "International Journal of Climatology" <onladfiof@manuscriptcentral.com>
To: <JSmulsky@mail.ru>
Subiect: Complete your submission of MAIN ACHIEVEMES IN THE NEW ASTRONOMICAL
THEORY OF CLIMATE CHANGE to International Journdl Glimatology
Date: July 13 2021 14:54

Dear Prof. Joseph Joseph Smulsky,
You're nearly finished. We have transferred younusaript "MAIN ACHIEVEMENTS IN THE NEW
ASTRONOMICAL THEORY OF CLIMATE CHANGE" to the joumd you selected, International
Journal of Climatology, and entered the submisgietails on your behalf. Now, we need you to
complete the final steps of your submission.
1) Please log in to https://mc.manuscriptcentrahpoc using your account credentials and complete y
submission. (Note: If you have not previously suieai to this journal, you will have recently recsiv
an account creation email that includes your UBeannd a password reset link. Follow the steps roedli
in that email to activate your account and access graft submission.)
2) Before completing the submission, you are welke@émmake any changes you'd like and/or to replace
the manuscript file with an updated one. We enaprgou to carefully check all the transferred
information and files:

If your submission at the previous journal went éor peer review, you may revise your
manuscript and respond to the reviewers' commenthis stage. The peer review reports from the
previous submission and your response will be naa@ddable to the Editors of International Journfl o
Climatology. You can upload your response lettel mplace the manuscript file with an updated wersi
(highlighting any changes) prior to completing yoesw submission.

You may be asked to respond to additional subomsguestions unique to International Journal of
Climatology.

If a Cover Letter was supplied, you can also uplaanew file to reflect the name of the new
journal and Editor.

Please contact us at transferdeskassistant@witayifcgou have any questions. We know how important
your research is to you, and we're here to helpfiyalthe right home for it.

Kind regards,
Wiley Transfer Desk Assistant
Letter of International Journal of Climatology
15-Jul-2021
From: "International Journal of Climatology" <onladfiof@manuscriptcentral.com>
To: <JSmulsky@mail.ru>
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Subiect: JOC-21-0586 Amendments needed
Date: July 15 202111:50
15-Jul-2021
Dear Prof. Smulsky,
Thank you for submitting your manuscript, JOC-2B®5entitled "MAIN ACHIEVEMENTS IN THE
NEW ASTRONOMICAL THEORY OF CLIMATE CHANGE" to Interational Journal of Climatology.
Before we can commence the peer review process)dwgou be so kind to make some small
amendments to your manuscript, in order that weccatinue the review process smoothly:
*Please note that word count of the manuscript edse 7500 words from introduction to
Acknowledgement section.
*Please insert continuous line number throughoaittianuscript.
In order to facilitate this process, | have sert shibmission back to your Author Centre where ydu w
find it in Unsubmitted Manuscripts. You should therake the amendments and then reupload the
submission under the same ID (rather than creatimgw manuscript).
Further information on our submission guidelines n cabe found on our website:
https://rmets.onlinelibrary.wiley.com/hub/journ&&70088/about/author-guidelines
Thank you for your collaboration.
Kind regards,
Aan
Christella Edward (Ms.)
IJOC Editorial Office
Author’s reply
Dear Aan,
Christella Edward (Ms.),
IJOC Editorial Office,

| have numbered the lines of the article accordintipe guidelines of your journal.

This article was prepared for Boreas and trangdelone Wiley Transfer Desk to your journal. It
contains 9610 words, so reducing it to 7500 meanglli be an other article. This article outlines a
important new problem that | have been working @nsieveral decades. This article lists only thetmos
important results. All the reviewers who got acqted with the article suggested that a number loérot
questions be stated in it, that is, they suggest@é@asing its long.

Therefore | have not reduced the article. If yoewviewers will propose to exclude some issues
from it in order to reduce the long, | will follotheir advice and reduce the article.

Sincerely yours 16.07.2021 Prof. Joseph J. Smulsky
Author’s comment
Since the paper was secondary declined, | rewh&eaper, reducing its length to 7500 words, and
on 20-Jul-2021 sent it to the journal.
Letter of International Journal of Climatology

20-Jul-2021
To: <JSmulsky@mail.ru>
Copy: <JSmulsky@mail.ru>
Subiect: JOC-21-0586 International Journal of Ctotagy Confirmation of Submission
Date: July 20 202118:09
20-Jul-2021

Dear authors,
Thank you for submitting your manuscript, entitléMAIN ACHIEVEMENTS IN THE NEW
ASTRONOMICAL THEORY OF CLIMATE CHANGE", to the Intaational Journal of Climatology.
Your submission will now be checked to ensure thadheres to journal requirements before being
assigned to an Editor. If your manuscript is deem&dto meet the submission requirements you waill b
contacted shortly.
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Should you need to contact the editorial officeapkeensure you use your manuscript's ID: JOC-26-058
Thank you for submitting your manuscript to Intdramal Journal of Climatology.
Kind regards,
Christella Edward
Editorial Office
International Journal of Climatology
Letter of International Journal of Climatology
24-Jul-2021
From: "International Journal of Climatology" <onladfiof@manuscriptcentral.com>
To: <JSmulsky@mail.ru>
Copy: <JSmulsky@mail.ru>
Subiect: International Journal of Climatology - Ban on Manuscript # JOC-21-0586
Date: July 24 202123:35
24-Jul-2021
Dear Prof. Smulsky
| write in regards to manuscript # JOC-21-0586 tkati "MAIN ACHIEVEMENTS IN THE NEW
ASTRONOMICAL THEORY OF CLIMATE CHANGE" which you damitted to the International
Journal of Climatology.
Unfortunately, your manuscript has been deniedipatibn in the International Journal of Climatology
on this occasion. The topic of your paper, whileeiiasting, is out with the scope of the journal &lsd
readership. My suggestion would be to look to athesciences journal.
Thank you for considering the International JouwfaClimatology for the publication of your researt¢
hope the outcome of this specific submission woll discourage you from submitting future manusstipt
Sincerely,
Dr Christopher White
Deputy Editor, International Journal of Climatology
Author’s comment

This is a typical example of the results of thenBfar Desk actions of all publishers. The Transfer
Desk offers journals that are immediately rejeqtagers. This service immediately offers the follogvi
journal. And so it can continue as long as the @utloes not refuse the services of this TransfakDe

The Transfer Desk does not bear any responsilfidityhe fact that the paper is not suitable for the
proposed journal. A meaningless service createsimglass work for the author!
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