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INTERIN REPORT O MEDIULM FREQUENCY SKY WAVE
/ MEASUREMENTS.

1. Scope of Recordings

The prediction of sky wave field intensity is of
prime importance to any medium freguency planning authority.
Reliable sky wave esiimates are needed to predict the extent
of night time sscondary service areas, and also to establish
the degres of interference caused by adjacent and common
channel steaticns.

F.C.C. sky wave curves(1>have been found useful
but they were prepared from measurements made during the
period Feb.-May 41935, and therefore apply only for a parti-
cular phase of the surapot c;cle at the location of the

- measurements and not for a’l freguencies in the medium
- frequency band.

Extensive measursments made from Oct. 41952-March
1953 in Europe and issued at the V44th Plenary Assembly
C.C.I.R., London, Sept. 1953, suggested the procedure which
has been adopted in making further measurements.

t was with this background that a rather modest
series of recordings was commenced in March 41953 with the
intention of establishing the validity or otherwise of the
F.C.C. curves under Australian conditions buv before receipt
of the “eco“&vydatlons subse uently.made Trom the European
measurementsl

Weekly sky wave field strerngth recordings of
. stations LAK (41220 kC/s), 2GZ (990 kC/s) and 2CR (550 kC/s)
were commsnced in Melbourne by the Post 0ffice and analysed
by the Broadcasting Control Board. These recordings wers
continuous, commencing at 1930 hours and concluding -at 2230
hours E. UCTG, thus enablﬂng the value of the field Surenguh
“which was exceeded for 10% and 50% of the time over an inter-
- val of 44 hours %o be determined. In order to eliminate the
diurnal variation in field strength the centre of this period
.. was selected as close to The second hour after sunset as the
- time of the recording psrmitted. Daily quasi—maximum 10%
~valu=s fo“ this interval are plotited in figs. 4, 14, 3 and 5
for the 412 monthz period up to April 4954 for 2CR, 2G%Z and
LAX respectively and thsse values are plottea a"alnst sunspot
nunber In figures 2 25 L4, and 6. Figure 7 gives data on the
veriation with the time after sunset. Pigure 8 gives the
monthly averages and figure 9 the monthly averages plotted
against sunspot number.
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2e Analyéis of datsa.

Sky wave field intensity may vary greatly even
over as short a period as 2 minutes. The maximum values
over an evening will usually be of the same order but may
vary greatly from week to week and even more greatly from
yvear to year. Daily field strength readings can be ex-
pected to vary in a random manner about a slowly,varying
mean but as a result cof the IKuropean experiments(2 it
was pointed out that to obtain this mean, little error
would be intrcduced by recording sky wave field strengths
every second day instead of every day. Although weekly
samples are to. infrequent in many cases to determine the
mean, the results obtained in the case of the Melbourns
recordings show that weekly samples yield uncertain

.results only during periods of greatly varying field

 -strength.

2.1 The Influence of Sclar Activity.

It is well known that sky wave propagation is in-
fluenced by the extent of ionization in the ionosphere, and
that this ionization is largely caused by ultra-violet
radiation from the sun, the persistance of ionization in
some layers after sunset being as yet not fully understood.

An indication of the extent of ionization may be
gained by observing the number of visible sunspots, or by
measuring the critical frequency of reflecting layers. The
accuracy of the former method depends upon the relation
between sunspot numbers and the amount of ionization they
produce, while the latter method gives a measure of the
maximum electron density of a “?flecting layer. Daily
sunspot numbers are available(g but only monthly average
critical frquaycy values of the Fp layer at Mount Stromlo
are published 6),

2.2 Results.

The relationship between sunspot numbers and the
received field strength over this period of observations is
rather obscure. In the case of 2CR, the appearance of sun-
spots is more freguently accompanied by a decrease in field
strength, while peak field strength values usually occur
during periods of zerc or low sunspot numbers. This is
clearly shown in figs. 4, 44 and 2.
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Field strength vealues for 2GZ exhibit slightly
different characteristicz., Fig. 4 shows that the peak
field strength readings usually occur during periods of
1low or zero sunspot numbers as in the case of 2CR, but the
reduction of field strength with the appearance of sunspdts
is not so clearly evident. _

Over o period of one year, figs. 41, 14, 3, 8 and
9 show that the general effect is one of decreasing field
strength with decrsase in sunspot activity. This is
illustrated fairly well in fig. 4 if field strength
values at or near peak sunspot numbers are taken as a ,
guide. Results given in ref, 3 for low sunspot numbers
agree with this cbservation showing a value of sunspot
nunber of about 33 for which field strength is a maximum.
Above this value the field strength decreases with in-
. creasing sunspct activity.

As the centre of the chosen 1% hour period does
not always fall on the second hour after sunset and as some
seasonal variation may be expected, the mean of five summer
and five winter reccrdings is plotted (fig. 7) for 2CR and
2G2Z . This shows that for the period of observations
there ig no avpreciable seasonal effect which would influerce
the results. In the case of 2CR the field strength
reached 84% of the maximum for the evening one hour after
sunset in summer. Sunspot minimum was reached in November
4953 and was still very lcw in May 1954 although day to
“day sunspot numbers are only available up to April $#954.

It may .therefore be expected that in cases
similar to 2CR and 2GZ, there will be a period of high
field strength when sunspot numbers begin to increase,
although this periocd should be shorter than that when
sunspots were on the wane as there is a tendency for the
rate of increase of sunspot numbers to be more rapid after
leaving the period of minimum activity than the rate of
decrease when approaching this period.

The characteristics of the field strength values
for LAK bear little resemblance to those of 2GZ and 2CR.
There appears to be a tendency for field strength peaks
to coincide with peaks of sunspot numbers as shown in
fige 5. Pig. 6 shows there is little tendency for sky
wave peak values tc be confined to regions of low Or 2Z€Iro
sunspot numbers. The dispersion of readings around the
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yearly mean value is more uniform and legss extensive in the
case of LAXK, although in both figures 6 and 9 theére is
slight evidence of increese of field strength with sunspot
activity.

- The following table compares the results of the
" Melbourne observations Wi%h the expected field strength
using the F.C.C. curves\l):- :

Sta-  Fre- . Dig~ | 70% guasi-meximum field strengths

tion | quency' tance {F.C.C.veb-ilay | &BLB. ALCB [A.B.C.B. . A B.GB

1 kC/s ?Mﬂﬁsi 41925 for 100 | Aug-Novw. March IAug—Nov. %March
: ! mv/m at cne 1953 1953= | 1953 k1953~
| mile Feb.54 | % Peb, 54
i for 100 mv/m at  relative to F.C.G
L 1 nmile figures
. ¢ y mv/m mv,/m
"LAX 14220 1820 | 0,054 mV/m i 0.4 0.13 8.5 ab. 7.5 db.
26z | 990 |392 |0.46 | 0,29 | o0.26 | 5a. | 4 av,
oCR | 550 |LOO |0.46 " | 0.18 | 0,18 | 1 db. | 1 db.
: | .

. The small amount of data in this table is consis-
tent with an increase in field strength with freguency not
included in the F.C.C. dota as well as the decreasé with
decreased distance.

" 2.3 The relation between guasi-naximum and median valueE.

P The relation obiained between 10% and 50% values
is as follows:- -

SR SRR

Station Minimum ratio Meximunm ratio . Mean ratio
LAK 1.3 ; 2.7 1. 79
2GY 1.3 2.8 : 1.88

°CR ’ 4o O 2.8 ! 1. 85
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2.4 Possibie sxplanation of the observed characteristics
in the case or 2GZ and 2CR.

Two factors which influence the received field
stirength in the vpropagation of medium frequency sky waves
are ths amount of rsflection and the amount of absorption
the wave undergoes on its path.

Absorpticn cccurs in the reflection region and
also during the passage of the weve through lower ionized
regions. The fact thet in many cases the appearance of
Ssunspots coincides with a Arop in Ffislad strength suggests
that increased absorption is dccurring due to a greater
ionization of layers. No figure of E layer critical
frequencies at night are svailabls but Fo layer critical

- frequencies for the period which this report covers do
nov suggest a serresponcing increase in the maximum
- electron density of this layer,

The fTact that this drcp in field strength is
Tollowed by an increase (when sunspot activity has died
down) suggesis that ionization in the lower regions
traversed by the wave has decressed while that in the -
reflecting region has been maintained. The present
long term effcct of dscreased sky wave with decreased
sunspot activisy suggests a reduction in the amount of
reflection with lower ionization of the reflecting region.

3. Conclusion.

) In the case of 2G%Z and 2CR.

RN The {0% quasi-maximum results give a yvearly
average valus betwesn 4 and 4 db. above the calculated
value using the F.C.C. curves. The highest field strengths
during the period of recordings were 8 to 410 db. greater
than the F.C.C. igures and usually cccurred during periods
of low or zsrc sunspot numbers. There is a general trend
“towards lower field strengthe as sunspot activity decreases
at the low sunspot activities invoived which is in agrse~-

* meént with a previous investigation (ref.3).

o In the case of LaX,

ﬁ The 10% guasi-maximum results give a yearly
average whi x is 7.5 db. above the R, C.C. figure. The
general level of the guasi-maximum readings remained con-

- stant throughout the pericd of observaticns.

Tne results are consistent with an increase
in field strength with Irequency, as well as a decrease
with increasing distancs,
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