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The report presents the results of e researsh of
statistic characteristics of rapid fadings of a sig-
nel on two paths of troposcattering microwaves situ-
ated in the central Yakutia. The report considers
such characteristics of a signal fluctuations as
depth end duration of rapid fadings. In conditions
of & sharply continental climate it has been revealed
that in winter on the investigated paths the depth of
repid fadings is less and the duration of rapid fa-
dings is greeter than in other seasons of & year. -

It is known thet & phenomenon of troposcattering microwaves
is cheracterized by rapid and slow fadings of signals. The
division of fadings into rapid and slow ones is rather condi-
tional and it is connected with the fact that a signel in
troposcattering represent a nonstetionary stochestic process.
By rapid fadings are meant fluctuations of instant value of
signal revels analysed for such periods of time, during which
en average value of signals practically has no changes. Expe-
rimental study of characteristics of rapid fadings in diffe-
rent regions oi the globe is of great interest both for fin-
ding out the mechanism of troposcattering far over the hori-
zon and for engineering epplications.

For this purpose the measurements of signal levels were mede
on two tropospheric radio paths with a general reception
point loceted in the extreme climatic region with & charply
continental climate /Central Yakutia/. The wave length of
transmitters was equal to 36 cm. Equivalent length of path 1
is equal to 160 km, path 2 is equal to 290 km. Scettering an-
gles within these intervals at a normal refrection are corre-
spondingly equal to 19 milliradians and 34 milliradians. Both
path run over poorly rugged forest - tundra. Profiles of the
paths, the equipment used and methods of measuring signal le-
vels were described in /1/. This work also describes seasonsl
and day and night variastions of slow fadings of a signsl. It
vas found out thet in conditions of a sharply continental
climate velues of level signals of troposcatter, observed in
winter, exceeded level signals in other seasons of & year.
And e seasonal varietion of signal levels as refractivity
gradient of troposphere have two maximums in winter and in
summer, and two minimume in spring end in eutumn. Now let us
consider charecteristics of rapid fadings on these peaths.

The recording of instent vulues of & ruaio signal wes made by
sessions from 5 to 50 minutes, 8 times & day. The time inter-
vel of a session of recording rapid fading was teken accor-
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din- to the charecter of fluctuetions end it was enough to
contain some dozens of autocorrelation redii. Time constent
of recording & signel wzs 50 msec.

Characteristics of depth of repid fadings

figures 1e,b give distributions ol depth of repid fluctuzati-
ons Ve%/ V% » comstructed separetely according io the see-
sons of & year from the ensemble of distributions of the en-
plitudes of repid fadings of every gession of recording.

The curves show that depth distributions of rapid fadings on
the investigated peths ere cheracterized by different seaso-
nal dependencies.
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On path 1 the amplitude of seasonal veriations of the depth
of repid fedings on the medien level exceeds noticeably the
emplitude of seasonal veriaetions of the depth on path 2. In
the game accordance is & dispersion 6 of distributions

for every season, i.e. 6 on path I exceeds & on path 2.
Marked peculiarities are due to the difference of paths in
length. On shorter path I e redio signal fluctuations are
formed at the expense of troposphere volume, in which inho-
mogeneities according to intensity and scale are more veria-
ble due to closer location to the lend surface.

Figures 1e,b elso show thet on the investigated paths in win-
ter the depth of rapid fadings on the median level is the
least one in other seasons of & year. For comparison let us
maerk thet the depth of rapid fadings in winter is slightly
more then in summer on enslogous troposcatter lines in mode-
rate climatic regions /2/.
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The comparison of experimentel distributions with Reyleigh
law showed that signel fedings were cbserved meinly in win-
ter. The range of these signal fedings was less than 13,44B.
Thet value was typical of Rayleigh lew. At that time of a
year increased the coherent component of a signal. .

In other seasons of & year we could frequently observe sig-
nal fadings, the depth of which exceeded the depth of Ray-
leigh law of fadings. Such situation arises when there-is an
interference of two or three waves, having epproxinately
equal emplitudes &nd regularly distributed phases in the in-
tervael O +20C .

Characteristics of duration of repid fadings

Figures 2a,b presented integral distributions of median va-
lues of duration of rapid fadings determined from every re-
cording session of instant velues of a signsl on the inves-
tigated paths of troposphere.
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These distributions were constructed separately for every
season of & year. Figures 2a,b show that in winter the dura-
tion of rapid fadings ( Th ) considerably exceeds Tm in other
seasons of & yeer. The emplitude oY seasonsl varietions of &
medien durations on path I considerably exceeds the amplitude
of seasonal variations on path 2. The increasse of fading du-
rations in winter on both paths is due to the effect of anti-
cyclone conditions as well as in sharply continental conditi-
ons of middle latitudes. At that period atmosphere masses of
the air are characterized by weak mobility and inertness of
the processes /3/. In conditions of a moderste climate one
can find out a smell tendency of increasing duration of fa-
dings in summer.

The enslysis of dey and night veriestions of duretion of rapid
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fadings shows that T tekes the greatest values at night
end morning hours. It is comnected with the fact thet et
thet hours increase refraction and reflection from stratifi-
ed inuomogeneities. In the daytime duration of rapid fluctu-
etions decreases due to the Gestruction of stratified inho-
mogenieties. At that time fadings were due to the interferen
ce of waves, scattered on turtulent lnhomogeneitiese

Conclusion

In conclusion we merk thet in winter on the peths located in
the regions with a sharply continental climate, the depth of
repid fadings is less end the duration of rapid fadings is
greeter tioan in other seasons of & year. In conditions of a
moderate climate & contrary picture is found out Je /s
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