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EXPERIMENTAL INVESTIGATIONS OF NATURAL DISTURBANCES
IN THE MIDDLE-LATITUDINAL IONOSPHERIC D-REGION

Gokov A.M., Gritchin A.I., Misyura V.A., Somov V.G.
Kharkov State University, Kharkov, 310077, Ukraine

There are presented experimental investigations,using Lhe
partial reflection technique, of natural disturbance ef-
fects on paramelers of Lhe middle-latitudinal D-region.
Characteristics of the diaturbances generaled or enhanced
in this ionospheric reglon are studied.

INTRODUCTION

Our investigations of nalural disturbances of the middie-
latitudinal ionospheric D-region were carried out on the basis of
a relrospective analysis of the stored data oblained at the Khar-
kov State Universily wusing the partial reflection Lechnique near
Kharkov over 1883-1682 for different year seasons.The main lacili-
Ly-paramelers are as follows: Lhe operation frequencies, F=2-4 Miz,
the duration of sounding pulses, T =23 mcsec, Lhe effecLive pulse
power, PG < 10 MW, ;

RESULTS AND DISCUSSIONS

1. Effects of remole earthquakes.

There were analyzed more Lhan 50 records ( 1-10 hrs ) made
over periods of Lhe earthquakes whith energy E > 10'' J at the
distances [rom Lhe observalion place of R ¢ (1-15)+10° km. There
were studied paramelers of the D-region disturbances; Laking
account of resulls [rom different references,there was worked out a
classification of Lhe wave disturbances generaled and propagating
in the ionosphere: magnelohydrodynamic ( MHD ) with Lhe propa-
gation velocitles of V = 100kmss and the perieds of T ¢ 1 min,
gyrotropic with V = 10-50 kmss and T < 1 min, electromagnetic with
V=06-8Bkms and T = 3 min, bulk with V=56 kaws and T = 3 min,
Rayleigh surface with V = 3-4 kmss and T = 2-3 min, slow MHD with
Ve17-2.6kns and T =2 min, inner gravitational waves with



112

V=041 kns and T = 35-3.5 min.

Under R ¢ 1000 km, in the D-region there is observed a stable
response to Lhe earthquakes with E 2 10'2 J; under R > (3-10).
1000 krp, the same is valid for those with E > 10'® J. AL the mo-
ment of a seismic shock, Lhere was found an intensity increase
of the low-frequency disturbance components at F = (1-8)-107° Hz.

2. Sun burstc and magnellc storms.

15 evenls were analyzed. It has been found that during sudden
{enospreric dislurbances wilh the duration of T < 30 min, as a re-
sull of a sharp X-radiation intensity increase,lhere are generated
or ennanced acouslic—gravitational waves with perieds T < 5 min,
which are altenuated in 20-25 min after Lhe evenl.

During Lhe magnelic storms and 10-12 days after Lhem, there
ware recoded Lhe higher-ionizalion layers with Lhe eleclron densily
N = (2-7)+100 ca”?, at heights h = 45-65 km. It has been found that
such evenls correlate with charged-particle precipitation. At
h = 78-80 km during a magnetic storm, N becomes 1.6-6 Limes
larger ( in winter for a constant solar zenith angle,) if compared
with that under Lhe quiet conditlions.

3.5trong Lhunderstorms.

The number of Lhe observalion series over the Lhunderstorm
periods was 22. We have established Lhe following: 1) strong Lhun-
derstorms in the atmosphere may generale infrasonic acousiic waves
with F > 0.5 Hz, penetrating into the D-region wilth V> 300 m/s
(vertical ones): 2) sometimes NCh) at h = 55-65 km increases up Lo
N ¢ 800 cm?, appearing Lo be conditloned by charged particles
precipitaling during Lhe strong storms; 3J) al h > 70 km one cannol
observe significant ( >30% ) changes in Lhe diurnal N-varialion;
4) probability of arising sporadic layers Increases =4 times.

4. Sun Lerminator.

The total number of the observation series al Lhe momenis of
the passing morning and evening terminators was about 100 with
approximately uniform seasonal distributions. IL has been estab~
lished thal Lhe Sun terminator In the D-region generales or enhan-
ces acouttic-gravitational waves with the periods of 2 ¢ T < 40
min, 4 ¢ T < 15 min being the most probable. The wave-process dura-
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Lion was T = 10-120 min. It i{s shown that the D-region response
to this disturbance source (both in the morning and in Lhe evening)
is not instantaneous. At least, sharp NCh)-changes were not estab-
lished. As a rule, the D-region electron density at the passage
moment of the morning terminator is N ¢ (5-7):100 cm™®, being
- N € (5-10) 100 cm™?in Lhe evening.

Thus, there were obtainod elements ( namely: periods, times of
development, duration, apparent velocities) for the empirical model
of the ionospheric D-region disturbances caused by natural distur-
bances, moreover possible types of the waves responsible for a
transfer of the disturbances have been studied.



