
 

  
Abstract—The data of global network of meteorological 

stations show the climate warming for the period of 1880-2005. 
The dust of zodiac cloud is mainly responsible for the warming 
process. The mechanism of cosmic dust influence on the climate 
is given. The dust from interplanetary space comes to the Earth’s 
atmosphere permanently during the yearly rotation of the Earth 
around the Sun. This dust participates in the processes of cloud 
formation. The clouds reflect some part of solar irradiance back 
to space. In this way the dust influences climate. The main 
sources of cosmic dust are comets, asteroids, and meteor fluxes. 
The rate of dust production is changed permanently. Thus cloud 
coverage, albedo of climate system and climate change also. 
There are definite periodicities in the motion of dust sources. 
These periodicities have to be seen in the climate changes by one 
means or another. The spectral analysis of global temperature 
(1880-2005) shows the presence of several spectral lines that can 
be identified with the periods of meteor fluxes, comets, and 
asteroids. The results of analysis have been used for the 
prediction of climate changes during the nearest half-century: 
the cooling has to be observed in the coming tens of years.  
 
 

I. INTRODUCTION 
ecently, the warming up of the Earth climate, which 
occurred in the in the 20th century, is widely discussed [1]. 

In the period from 1880 till now the temperature of the air 
layer near the Earth’s surface averaged over globe has been 
increased at ~ 0.8 OC. There are two different explanation of 
this phenomenon. One of them is the following: the warming 
up occurred due to anthropogenic influence on the Earth 
climate. According to another point of view the natural causes 
are responsible for global warming process. The existence of 
two different points of view testifies to the fact that the basic 
causes governing climate variations are not finally revealed up 
to now.  
 Below we show that the climate changes regularly occured  
 

 
This work was supported by the Neutrino Physics Program of the Russian 

Academy of Sciences (RAS). 
Victor Ermakov is with the Central Aerology Observatory, Rosgidromet, 

Pervomayskaya str., 3, 141700, Dolgoprudny, Moscow region, Russia (phone: 
+7 495 408-61-16).  

Victor Okhlopkov is with the Skobel’tsyn Research Institute of Nuclear 
Physics, Moscow State University, Vorobievy Gory, Moscow, Russia  (phone: 
+7 495 939-56-06; e-mail: okhlopkov@taspd.sinp.msu.ru).   

Yuri Stozhkov is with the P.N. Lebedev Physical Institute of RAS, 119991, 
Leninsky Prospect, 53, Moscow, Russia (phone: +7 495 485-42-63; e-mail: 
stozhkov@fian.fiandns.mipt.ru).  

  
. 

 
in the past. Because of this, they cannot be explained by the 
human activity. Hence, we suggest and consider a new 
mechanism, which (from our point of view) is responsible for 
modern climate changes.  After that, based on this mechanism, 
we make the prognosis of climate changes in the coming 50 
years. Our main conclusion is the following: during the first 
half of the 21st century the climate cooling has to take place.  

 

II. CLIMATE CHANGES IN THE PAST 
It is impossible to predict climate changes without analysis 

of its variations in the past. About climate variations in the last 
126 years we have the information from the direct 
measurements of air temperature near the Earth’s surface Ts 
made by the meteorological station network over globe. In 
recent years this network includes about 7000 meteorological 
stations [2]. From 1880 till present time monthly averages of 
Ts have been published in INTERNET, site 
ftp://ftp.ncdc.noaa.gov/pub/data/anomalies/global_meanT_C.a
ll. Fig. 1 shows the yearly averages of Ts for the period of 
~120 years.  These  data  give us  the  Earth’s  climate changes 
with  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1. Yearly average values of the global air temperature 
near the Earth’s surface Ts for the period from 1880 to 2005. 
Arrows show the dates of the volcano eruptions with the dust 
emission to the stratosphere. 
 
the most precision. As it is seen from Fig 1, since 1880 up to 
2005 the global warming was at ~ 0.8 °C. Also, after large 
volcano eruptions when dust clouds are vented to the 

Influence of Zodiac Dust 
on the Earth's Climate  

Victor Ermakov, Victor Okhlopkov, and Yuri Stozhkov 

R 

13.4

13.6

13.8

14.0

14.2

14.4

14.6

1880 1900 1920 1940 1960 1980 2000
Year

T
s, 

о C
 

Krakatau 
(1883)

Vesuvius    
(1906)

Vesuvius
  (1944)  Agung

  (1963)

Pinatubo
   (1991)



 

stratosphere the short-term decreases of Ts are observed. 
  Fig. 2 shows the changes of Ts at the Antarctic station 
Vostok (bottom curve), which took place for the last 420,000 
years [3]. These data were obtained from the isotope analysis 
of O and H extracted from the ice cores of the hole of the 
depth 3300 m. It  is seen that during this time the warming and  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2. Changes of Ts relative to modern epoch (bottom thick 
curve) and dust concentration (upper thin curve) for the last 
420,000 years. These data were extracted from ice cores of the 
Antarctic station Vostok [3].  
 
cooling periods changed each other several times and 
temperature changes amounted to 6 oC and more. Also, there 
are the data obtained from isotope analysis of ice cores of 
Greenland holes, which cover the last 100,000 years [4]. 
These data confirm the existence of large changes of climate.   
 Next Fig. 3 gives the changes of Ts for the last 520 million 
years [5]. This data were obtained from the 
paleoenvironmental records.  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 3. Changes of air temperature near the Earth’s surface for 
the last 520 million years according to the paleoenvironmental 
records. 
 
During this period solar system crossed Galaxy arms 4 times 

In doing so, warming and cooling periods alternated each 
other 4 times and temperature changes were more than 5 oC 
[5]. From Figs. 1-3 one can conclude that the Earth’s climate 
changed not only during the 20-th century but in the past also. 
So, the question is aroused: How can we explain the climate 
changes in the nearby past and in the far past? 
  

III. ANTHROPOGENIC INFLUENCE ON THE EARTH’S CLIMATE 
The climatic system of the Earth includes atmosphere, 

world ocean, and lithosphere. Our Sun is the main source of 
energy, applying this system. Some energy comes from the 
Earth’ interior, however, in comparison with solar energy it is 
less in 104 times and we can neglect it [6]. 

According to the calculations with using various climatic 
models the additional energy of (2.7 – 27) W/m2 is required to 
increase the value Ts at 1 oC [7]. The upper limit was obtained 
in the models where the influence of positive reverse link in 
climatic system was not taken into account. The lower limit 
was obtained in models with positive reverse link. 

The evaluations show that for the last 100 years energy flux 
coming from the Sun to the climatic system increased less 
than 2.5 W/m2 [1, 8]. It is not enough to explain the warming 
observed in 20-th century. Furthermore, the anthropogenic 
activity cannot explain some peculiarities of the warming 
process. As it follows from Fig.1, in the period of 1880-2005 
the climate warming was not smooth process. In the time 
intervals of (1880-1910) and (1945-1975) the cooling was 
observed and in (1910-1945) and (1945-1998) the warming 
took place. It is difficult to explain such climate changes via 
human activity because during whole period under 
consideration human activity increased.   

 

IV. SOLAR ACTIVITY INFLUENCE ON THE EARTH’S CLIMATE 
The solar irradiation S coming from the Sun to the Earth is 

the main source of energy, from which the Earth’s climate 
depends. The larger is S, the warmer is climate. 

The special instruments on satellite boards measure 
continuously solar irradiation from 1978 till now. These 
measurements show that the value S changes during 11-year 
solar activity cycle. From solar activity minimum to maximum 
it increases at the value < 1.5 W/m2 or less than 0.1 % [9]. 
From the energy (thermal) balance equation describing the 
Earth’s climatic system follows that these variations of S can 
provide the changes of Ts at the value less than 0.05 oC. [10]. 
During 20-th century the probable variations of solar 
irradiance were not exceeded 3 W/m2 and time dependence of 
these variations did not coincide with the changes of global 
temperature Ts on the Earth [11].     

Thus, not only anthropogenic influence but direct solar 
activity influence on the Earth’s climatic system cannot 
explain the global warming of the Earth’s climate occurred 
during 20-th century.  However, there are several mechanisms 
amplifying influence of solar activity on climate (for example, 
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via cosmic ray modulation by solar activity, via changes of 
greenhouse gas concentrations and others) [12].  

V. INFLUENCE OF CLIMATIC SYSTEM ALBEDO ON THE 
EARTH’S CLIMATE 

A large part of solar energy coming to the Earth from the 
Sun is reflected by climatic system and goes back to space. 
This energy does not heat the Earth.  When reflective 
capability of climatic system is larger, climate is cooler.  

The value of albedo A is the ratio of solar energy flux 
reflected by the climatic system to the total solar irradiation 
flux. The value of A changes with time and for the last tens of 
years it is ~ 0.3. Albedo is dimensionless value but using S 
one can find flux of solar energy reflected by climatic system.    
  The energy-balance equation for the Earth’s climatic 
system has the form 

 πr2 ·S·(1 - A) + WE = 4πr2σTE
4,      (1)  

where r is the Earth’s radius, S is the solar irradiance 
(constant) at the distance of 1 a.u.,  A is the spherical albedo 
of the Earth, WE – the heat-flux power entering the climatic 
system from the interior of the Earth, σ is the Stefan—
Boltzmann constant, and TE is the effective (radiative) 
temperature of the climatic system. The left-hand side of the 
equation (1) is the energy flux that heats the climatic system, 
whereas the right-hand side corresponds to the heat flux 
escaping from the system into the interplanetary space.  

The mean power WE of the heat flux coming from the 
interior of the Earth to the climatic system is on the order of 
1013 W [6]. This value is lower by, approximately, four orders 
of magnitude than the energy flux arriving at the Earth from 
the Sun. Therefore, we may ignore the quantity WE in equation 
(1) and to write it in the form  

S·(1 - A)/4 = σTE
4,         (2) 

Satellite-based observations performed starting from 1978 
have shown that the solar irradiation is S = 1366 W/m2 and 
negligibly (smaller than by 0.1 %) varies with time [9]. (The 
corresponding variation of TE attains, approximately, 0.07 ˚C.) 
Thus, we may assume that S = const. The spherical albedo A is 
the variable quantity. Its present-day value is assumed to be 
equal to 0.3 [4]. For the indicated values of S and A, the 
effective temperature is TE = 254 K, or –19 ˚C. This 
temperature characterizes the total amount of the thermal 
energy emitted by the climatic system per unit time into the 
interplanetary space. The corresponding power of the heat loss 
by the Earth for the infrared radiation emission into space is 
236 W/m2. This value is in good agreement with the results of 
satellite observations [10].  

The effective temperature TE = −19 ˚C corresponds to the 
atmosphere temperature at the altitude of ~ 5.5 km. At this 
altitude, the atmosphere mass is divided into approximately 
equal parts. This fact indicates that in the infrared range, the 
atmosphere is the basic emitter of the climatic system.  

The main climatic parameter characterizing the Earth’s 
climate is the global air temperature Ts near the Earth surface. 
This temperature determines water evaporation from the 
Earth’s surface, cloudiness, and rainfall, atmosphere 
dynamics, ice-cover area, etc.  

Using the simple two-layer model of the global radiation 
balance, we can relate the temperature Ts of the model to the 
temperature TE. According to this model one of the layers is 
concentrated in the troposphere at an altitude of h ~ 5.5 km, 
whereas the other is situated near the Earth surface. The heat 
is transferred from the more heated layer near the Earth 
surface, which has the temperature Ts, to the less heated one 
residing at the altitude of h ~ 5.5 km and having the 
temperature TE. In accordance with the Stefan—Boltzmann 
law, we can write the energy-balance equation for this two-
layer system in the form  

 S·(1  – A – k)/4 = σ(Ts
4 − TE

4), or 
 S· (1 – A – k)/4 = σTs

4(1 -- TE
4/Ts

4).      (3)  
Here, the dimensionless factor k features the mean absorptive 
capability of the atmosphere with respect to the solar 
radiation. This factor is not constant, and its present-day value 
is, approximately, 0.26 [10].  

The temperatures TE and Ts vary in phase with each other. 
Therefore, the dimensionless parameter TE / Ts entering into 
the relationship (3) characterizes the structure of the climatic 
system in itself rather than the energy fluxes circulating within 
the system. Therefore, we may assume that this parameter is 
almost invariable with time. In this case and for S = const, the 
temperature Ts and the Earth climate depend on two variable 
quantities, namely, on the global albedo A and the mean 
absorptive capability k of the atmosphere. As the observations 
show the value of A changes with time and k is practically 
constant. 

For the period from 1985 to 2004 the changes of reflected 
energy flux (∆F = ∆A·S) and global cloud coverage are given 
in [8]. From 1985 till 2000 the gradual decrease of global 
cloud coverage and albedo were observed. The value of this 
decrease was ~ 6 % and solar energy flux reflected back to 
space decreased at ∆F ≈ (7-8) W/m2. Since 2000 the values of 
global cloud coverage and albedo became to increase slightly.  

There is the relationship between the temperature Ts and 
reflected solar energy ∆F, shown in Fig. 4 [8].  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig.4. Changes of the global air surface temperature Ts (thin 
curve) and the reflected solar energy flux ∆F (open cycles, 
right vertical axis with inverse scale) [8].   

As it follows from Fig. 4, the global warming observed in 
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1985 - 2000 can be due to the variations of reflected solar 
energy flux ∆F. The climate warming at ~1 oC could take 
place owing to the decrease of ∆F at the value of (14-16) 
W/m2. In the Earth’s climatic system the anthropogenic factor 
could give the increase of energy at the value of < 2.5 W/m2 
(~17 % from 15 W/m2). It means that the contribution of 
anthropogenic activity in global warming process that 
occurred in 20-th century is less than ~17  % (or less than ~ 
0.16 oC).   

 From the above it follows that the global warming can be 
due to the changes of albedo of the Earth’s climatic system, as 
there is the relationship between these two processes 
confirmed by observations,   

VI. INFLUENCE OF SPACE DUST ON CLOUDS, ALBEDO, AND 
THE EARTH’S CLIMATE 

Albedo of the Earth consists of the third components – 
albedo of pure atmosphere, albedo of dry and wettable (cloud 
droplets and pieces of ice) aerosols, and albedo of the Earth’s 
surface. From these third components aerosol albedo has the 
most time variations.   

The atmospheric aerosols with sizes r > 0.1 µ scatter (and 
reflect back to space) visible sunlight the most effectively. 
Mainly, small water droplets and small ice crystals in clouds 
are responsible for this process.  Besides them in the 
atmosphere there are a large number of solid micro dispersible 
aerosols (so-called Aitken’s particles) or dust particles with r 
< 0.1 µ. These particles are invisible because they scatter 
sunlight slightly. At the same time they are condensation 
centers for water vapor. On these aerosols waterdroplets are 
formed. For this reason, the micro dispersible dust (or 
Aitken’s particles) plays one of definitive roles in the process 
of cloud formation. Thus, the Earth’s climate depends on this 
dust. 

The following observations testify to the relationship 
between the dust concentration in the atmosphere and climate 
of the Earth. It is known that the powerful volcano eruptions 
eject a large amount of ashes (micro dispersible dust) in the 
stratosphere. In the stratosphere air currents spread these ashes 
at the large distances from the eruption place.  The lifetime of 
the ashes in the atmosphere is about (1 - 2) years.  As one can 
see from Fig. 1, after eruptions of Krakatau, Vesuvius, Agung, 
and Pinatubo the global temperature decreases at (0.1 - 0.15) 
oC were observed during (1 – 2) years.  It means that more 
dust in the atmosphere, climate is cooler. The results of 
analysis of dust concentration in ice cores taken from holes at 
Vostok station (Antarctica) and in Greenland confirm this 
conclusion.  In Fig. 2 the time dependence of temperature and 
dust concentration in the ice examples from Vostok station for 
the last 420,000 years is presented [3]. Two curves of 
temperature and dust concentration (in Fig. 2 the bottom and 
upper curves accordingly) are in opposite phases. The data on 
temperature and dust concentration from Greenland for the 
last 100.000 years are in agreement with the Antarctica data 
[4]. 

The specks of dust, which are the condensation centers of 
water vapor in clouds, are washed out from the atmosphere 
together with precipitation. There are two main sources 
supplying the dust in the atmosphere: the Earth’s surface and 
interplanetary space. From the Earth’s surface the dust enters 
the atmosphere mainly from natural sources as a result of 
erosion of soil and rocks (not covered by snow and ice), from 
forest and mash fires, from volcano eruptions. In the main this 
dust is a coarsely dispersed aerosol (except the dust from 
strato-volcanoes) and its lifetime does not exceed tens of days. 
In the atmosphere the amount of dust is larger when 
temperature of air near the Earth’s surface Ts is higher. 
However, as it was shown above, the more dust concentration 
in the atmosphere, the colder climate. For this reason the anti-
phase relationship between dust and temperature cannot be 
explained by the influence of the Earth’s surface dust. 

Besides the Earth’s dust, there is another source of dust 
entering the atmosphere. The dust from the interplanetary 
space comes to the atmosphere in the process of the Earth’s 
yearly rotation around the Sun. This rotation takes place inside 
the zodiac dust cloud. Moreover, meteorite fluxes entering the 
atmosphere produce dust. 

The amount of dust in the atmosphere from the Earth’s 
sources depends on climate: the warmer climate, the more 
dust. When we have warm climate, the erosion of soil and 
number of forest and mash fires increase. In turn, climate 
depends on the amount of space dust: the more space dust, the 
colder climate. 

The analysis of data from ice cores of Antarctica and 
Greenland covered periods of the last 420,000 and 100,000 
years, correspondingly, show that the more dust in the 
atmosphere, the colder climate [3, 4]. It testifies that the 
interplanetary dust influences clouds, albedo, and climate 
much stronger than the dust from the Earth’s surface. The 
space dust influences cloud formation and precipitation over 
oceans where the amount of the Earth’s dust is small. 

Let us evaluate the amount of space dust that precipitation 
wash out from the atmosphere during 1 year. The total amount 
of precipitation, which fall on the Earth surface, is ~ 5⋅1014 
ton/year. Let us take that the average radius of drops in 
clouds, from which precipitation arise, is ~ 10 µ and the 
average radius of Aitken’s particle (space dust) is ra ≈ 0.03 µ. 
In this case the mass of waterdrop is larger than the mass of 
Aitken’s particle in 1.5⋅108 (we take that the density of 
Aitken’s particle is ρo = 0.25 g/cm2) [13]. So, the total amount 
of interplanetary dust, which precipitation wash out from the 
atmosphere, is ~ 3⋅106 ton/year. According to observations, 
the amount of interplanetary dust entering the atmosphere is in 
the limits of (0.25 – 14) ⋅106 ton/year [14]. 
 

VII. ZODIAC DUST CLOUD 
Our Earth rotates around the Sun inside the zodiac dust 

cloud. This cloud is between the Sun and the main belt of 
asteroids (the latter is between Mars and Jupiter). The planets, 



 

comets, asteroids, and meteor fluxes pass through zodiac 
cloud. The short-term periodical comets are the main source 
of zodiac dust. In the solar system there are more than 2.5⋅106 
such comets [13]. The ejection of matter from comets gives 
about (90 – 99) % of the interplanetary dust [15]. The comet 
dust tails arise at the distances of ~ 1.7 a.u. from the Sun. It is 
known that after destruction of comet the meteor flux appears 
on its orbit. The families of the short-term periodical comets 
are continuously rebuilt as a result of transformation of long-
term periodical comets in short-term ones. This transformation 
occurs under the action of gravitational forces of large planets. 
The Koiper’s and Oort’s clouds produce long-term periodical 
comets. 

Between the short-term periodical comets there are several 
groups: Jupiter’s, Saturn’s, Uran’s, and Neptun’s groups.  The 
distinctive peculiarity of each group is that the aphelia of all 
comets of this group are at almost the same distance from the 
Sun as a planet to which this group belongs. 

As in family of short-term periodical comets there are 
individual groups, the amplitude-frequency spectrum of dust 
concentration in the zodiac cloud has to be linear spectrum, 
not continuous one. It has to have a set of planet rotation 
periods to which comet groups belong and periods of their 
beatings. The time variations of the global temperature of air 
near the Earth’s surface have to contain the same periodicities 
because the global temperature is defined by space dust.    
 

VIII. SPECTRAL ANALYSIS OF EXPERIMENTAL DATA AND 
PROGNOSIS OF CLIMATE CHANGES IN THE NEAREST FUTURE  
We made the spectral analysis of experimental data on 

temperature Ts for the period of 1880-2005 (see Fig. 1). The 
amplitudes, periods, and phases were calculated.  It was found 
that the calculated spectrum was linear one. The amplitudes of 
the 16 lines exceeded the significance level of 99 %. The lines 
with periods of 194, 64, 32, and 21 years had the maximum 
amplitudes. The amplitudes of lines with the periods of 194 
and 64 years were the dominant ones. 

We identified these spectral lines with the beating periods 
of the following planet pairs: 194 years – (Neptun-Pluton) 
beating (198 years); 64 years – (Uran-Pluton) beating (63 
years); 32 years – (Uran-Pluton) beating, and 21 years – 
(Jupiter-Uran) beating (20.8 years). This identification shows 
that the reciprocal arrangement of heavy planets influences the 
Earth’s climate mainly.  

We have used the sum of spectral lines with periods of 194, 
64, 32, and 21 years to do the prognosis of climate changes in 
the coming future. The summary curve of global temperature 
(amplitudes, periods, and phase of these lines were taken into 
account) together with experimental data is shown in Fig. 5. 
As one can see from Fig. 5 during the coming 50 years the fall 
of temperature will occur. The value of this fall will be about 
~ 0.5 oC. At the same time the small warming periods will 
take place in ~ 2020 and ~ 2040. At these periods droughts 
can occur. It is ~ 22-year cycle of drought appearance 
observed since ~ 1700 [16]. 

Since 2000 the small increase of albedo of the Earth is 

observed [8]. It testifies about the beginning of the climate 
climate. However, according to the data from the network of 
meteorological stations at present time the cooling process did 
not yet start. Probably, it is entailed the persistence of our 
climatic system.  

The difference between experimental temperature data and 
calculated curve in Fig.5 observed during the last decades can 
be explained by the anthropogenic influence on climate.  To 
do the prognosis of the climate changes we have used the data 
on concentration of Be-10 cosmogenic radioisotope in ice 
cores of Greenland (for the last ~ 500 years) and Antarctica 
(for the last ~ 1100 years). In the atmosphere cosmic rays 
produce atoms of Be-10. So, the data on Be-10 contain the 
information on cosmic ray fluxes and precipitation, which 
wash out these atoms from   the   atmosphere.   As cosmic ray  
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Fig. 5. The prognosis of climate changes during the nearest 
half of century. Thin line shows the experimental data on the 
global air surface temperature Ts, thick line is our prognosis 
based on the sum of main harmonics (see text) and calculated 
to 2050. 
 
fluxes change slightly  with time (at least during the last ~ 400 
years),  the data on Be-10 concentrations contain the 
information about precipitation levels in the past [17]. The 
precipitation level depends on air temperature. Therefore, the 
data on Be-10 concentrations in ice cores contain mainly the 
information on precipitation and air temperature. 
 The analysis of Be-10 data from Greenland and Antarctic 
ice cores, which we performed, showed the presence of 
harmonics with the periods of ~ 194, ~ 64, ~ 32, and ~ 22 
years. So, this result additionally supports our prognosis about 
the climate cooling in the 21-st century.    

 

IX. ABOUT INTERPLANETARY DUST 
From astronomical observations we know that the action of 

gravitational forces of all planets change the parameters of the 
Earth’s orbit. The eccentricity of orbit, the slope of rotation 
axes to the ecliptic plane and other parameters experience the 
long-term variations with the periods ~ 100,000, ~ 43,000, ~ 



 

24,000. When these parameters changes, the flux of solar 
irradiation, coming to the climatic system of the Earth, 
changes also. I. Milankovich predicted the existence of the 
periodicities given above in climate changes [18]. Analysis of 
temperature data at Vostok station in Antarctica confirmed the 
presence of these periodicities. But later it was clarified that 
the changes of irradiation fluxes were not enough to explain 
the amplitudes of discovered temperature variations. 
Moreover, it was found that according to Milankovich’s 
theory the amplitudes of spectral lines have to increase from 
the period of 100,000 years to the one of 24,000 years, but the 
observations show the opposite dependence [19]. We made 
the spectral analysis of the data on temperature and dust 
changes obtained at Vostok station for the last 420,000 years. 
It was found that in these data there were the same 
periodicities in anti-phase with each other (more dust 
concentration, lower temperature). At the same time the 
spectral line amplitudes of dust concentration decrease with 
the decrease of periods from 100,000 to 24,000 years. From 
this it follows that the climate changes occurred during the last 
420,000 years were due to the interplanetary dust variations 
coming in the atmosphere, not the changes of orbit 
parameters. The motion of all planets influences as the Earth’s 
orbit parameters as zodiac cloud dust variations also. 

As it said above, the comets are the main source of dust in 
the zodiac cloud. With time in the solar system the number of 
short-time periodical comets changes. The solar system rotates 
around the Galaxy center and crosses galactic arms. The 
amount of matter inside the arms is more than outside. The 
gravitation influence of this matter increases an inflow of 
comets from Oort’s cloud to solar system [20]. It gives the 
increase of interplanetary dust concentration in zodiac cloud 
and the Earth’s climate cooling, accordingly. In that way one 
can explain the changes of the Earth’s climate occurred during 
the last 500 million years (see Fig. 3).  
 

X. CONCLUSION 
The physical mechanism of influence of interplanetary dust 

on cloudiness, albedo, and climate of the Earth’s is given. It is 
shown that the variations of interplanetary dust concentration 
are responsible for the changes of the Earth’s climate that 
occurred in the nearby past and in the far past.  

The prognosis on the climate cooling during the first half of 
this century was made. It was done on the bases of the results 
of spectral analysis of the temperature data obtained at the 
network of meteorological stations for the period of (1880-
2005). Also, the information on the planet motion, which 
controls the inflow of interplanetary dust in solar system, was 
used.  
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