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VERTICAL STRATIFICATION OF CLOUDS 

AND THE STRUCTURE OF THE ELECTRIC 

FIELD OF THE ATMOSPHERE 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.1 The structure of the electric field during the 

period of active and quiet sun 

      

   The structure of the electric field, stable in different 

seasons of the year and periods of solar activity. The 

number of complete oscillations of the field is 18-22 

values. Changes occur only in the amplitude of 

extremes. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.2. Diagrams of repeatability of the height of the 

lower border clouds with height (N is the indoor amount 

of observed cloudiness; Z is a vertical coordinate, km.) 

 

   During the period of the active Sun, the total amount 

of observed cloudiness exceeds the value, for all 

presented types, by 2-4 times, during the period of a 

quiet Sun. Cloudiness distribution has a discrete 

character with clearly defined peaks at certain altitudes. 

    Qualitatively, this corresponds to the physics of vapor 

condensation on charged centers and ions with 

increasing ionization of the atmosphere, i.e., it has an 

obvious radiation-electric character of the general 

stratification of water vapor. 

 

 

 

 

 

 

 

 

Fig.3. Correlation dependence of the average water 

content of the cloud with the height W, g/m3 on the 

vertical electric field E, V/m. 

   In most cases, the height of the clouds corresponds to 

horizons, where the electric field intensity gradient 

approaches zero. 

 

 

 

 

 

 

 

 

 

 

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 4. The results of correspondence of field 

observations of the electric field and cloudiness with 

model calculations of the permittivity. 

 

ELECTRIC FIELD AND OZONE 

       This behavior can be explained by the fact that the 

excited component of the oxygen cycle is 

electronegative, it easily forms negative ions  O−, 

O−
2,O

−
3, which are easily polarized and interact with 

electrons. Here are some reactions of the oxygen cycle 

in which free electrons participate:   

Dissociative sticking      e+O3→O–+O2. 

Radiative sticking   e+O→O–+hv;   e+O2→O2
–+hv. 

Unsticking upon collision with neutrals 

O2
–+ O2→ O2+O2+e;    O––+O2→O+ O2+e. 

Photounsticking 

O–+hv → O+e;  O2
–+hv→ O2+e;  O3

–+hv→ O3+e. 

   It is obvious that the electroactive block of reactions 

makes a contribution to the chemical potential of 

electrons, keeping around heavy (electronegative) 

particles of air electrons with an energy lower or of the 

order of kT. 

 

 

 

 

 

 

 

 

 

Fig. 5. The vertical distribution of ozone partial 

pressure, mPa, Kagoshima, Japan – а); the vertical 

profile of the polarization term  ε, SGCE/m3, 

Kagoshima, Japan – b). 

   

   It can be seen from Fig, 5 that the distributions of О3 

and ε in height agree well with each other. The system 

of main peaks is followed and the positive trend of the 

system  polarization with ozone partial pressure 

increasing  is maintained. The data correlate well with 

each other and require a more detailed study.  

 

 

 

INTRODUCTION  
 

On the basis of experimental data vertical distribution electric field strength of the atmosphere, the applied problem of fitting constants in the model of the average self-consistent electric field is solved. The model 

is based on the nonlinear Poisson equation. Such an approach is not trivial because generally known in meteorology interpolation exponential functions describing the empirical distribution of the electrical 

characteristics of the atmosphere not quite correctly reproduce the experimental data. The verification of the constants was carried out based on two different experimental data sets of aircraft and Balloon sounding 

of the electric field intensity of the atmosphere. The values match well despite the fact that the results of the calculations were carried out using different measurement methods, spatial distribution and for different 

years. It is also shown that the results of the vertical distribution of dielectric constant correlate well with the vertical distribution of ozone partial pressure. For the first time the relationship between the vertical 

distribution of the polarization term and the partial pressure of ozone has been obtained which requires further study. 
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CONCLUSION 

Solving the Poisson’s equation with the dielectric parameterization allows to describe not only oscillatory 

solutions and reproduction of the potential, but also to simulate the redistribution of metastable atoms 

and molecules between vertical layers. 
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