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The results of a study of night-time records of the field strength of radio signals on II'S MHz transmitted
from Colombo (6.9·N, 79.9°E, I=5°S) and obtained at Ahmedabad (23°N, 72.6°E, I=34·N) Rre reported. It

is shown th,at the maximum strength is observed an hour after sunset in summer and almost at sunset in

winter. This maximum is most pronounced in equinoctial months. The records show a fast fading of sma1\

amplitude on quiet days characteristic of spread-F. On magnetically disturbed days, the field strength under
gOed large fluctuations with reduced fading rate and absence of flutter-type fading. On some occasions of high

magnetic activity, sienals become very weak. Such changes ari believed to be caused by larie-scale movements
in the F2-layer and the accompanyina changes in the electron density during the magnetic storm. Several

instances of temporary sharp increases of field strengths over a duration of about 10 min have been recorded

in the post-sunset to pre-midnight interval. Most of these are found to occur after solar radio bursts with a lag
of 12-17 min. The observed effect of increased field strength may be due to a transient disturbarn;e produced in

the F2-layer due to the burst.
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Fia· I-Mean diurnal variation of sianal1trcnllh on 11'8
MHz over Colombo-Ahmedabad transmission path for

different months durina 1966-67
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period gives the time when the critical frequency JOE
of the E-Iayer was equal to 2.1 MHz. In winter
months, fOE approaches the equivalent vertical inci
dence signal frequency for one-hop B-Iayer reflection
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I. Introduction

REGULAR continuous .recording of 'Radio Cey~on'11'8 MHz signal is being done at Ahmedabad since
July 1966 with a view to studying the SID and SWF
phenomena and propagation conditions in the iono
sphere for short waves. The transmission is interrup
ted for 2 hr in the forenoon and about 3 hr in the
afternoon It has, therefore, not been possible to
record SWFs wh.ich might have occurred during these
day-time missing hours of transmission. However,
the decay and recovery of the field strength owing to
the appearance and disappearance of the absorbing
ionospheric region below, spread-F effect, focussin:
effects, storm effects and so on, could be studied. As
the signal strength is quite low around noon hours, the
SID or SWF phenomena are generally not well-marked
during this time interval. On Sundays and Saturdays
we have recorded during mid-day also. The Colombo
Ahmedabad distance is about 2000 km and the trans
mission isbelieved to be by one-hop reflection from the
F2-layer day and night, as the E-layer propagation
would mean a very low angle transmission for this
distance. The antenna used is a horizontal half-wave'
dipole and the field strength in mV/m is obtained by
dividing the received signal in mV by the effective
length ~/'It of the antenna, '\~25.42 m.

2. MeaDDiurnal Variation of Signal Strencth
The mean diurnal variation of the signal strength

for each month of the year is shown in Fig l. A
dashed line running along the vertical for the morning
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3. Slg.a) Stre.gda Record•••
Disturbed Day.
Under normal conditions in the ionosphere. the

record of the signal strength shows small fluctuations .
with rapid fading and it stabilizes to more or less a
constant level after the 2000 hrs·· maximum. The

patchy dense.record indicates flutter-fading due to the
presence of spread-F or plasma noise. Tn Fig,2 are rc
produced some records of signal strength on days of

. that in winter and this fall commences later in winter

than in other seasons. In the same way. the rate of
increase of strength in the evening COQ1menccslater
and is rapid in summer. The post-sunset maximum
OCcurring at about 1900-2000 hrs is larger inmagni
tude than the morning maximum and this maximum

value is about 10 to 12 times the midday mitiimuin
value. It is believed that the post-sunset increase is

caused by the focussing effect of the humped reBectina

layer and F-Es irregularities.
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FiJ. 2-Records of si8llalltrength on magnetically disturbed days, viz. 4,5 and 6 August 1972compared with that 0& ,

quiet day, viz. 3 AUiust 1972

after the transmission starts and, therefore, the depres

sion in received .signal during these months at the

time shown by the dashed line is probably due to the
contribution of deviative absorption in the E-Iayer. The
increase that follows is largely due to decrease in

deviative absorption as the E-Iayer becomes denser in
ionization. As the D-Iayer builds up,· the signal strength
drops down. After 090u hrs the signal stabilizes to
a minimum value around I m V which varies with the
season.

On the evening side, a dashed line is drawn to

show the sunset time at 100 km altitude. The signal
shoots up to a high value after sunset particularly in
equinoxes. The dip-effect of the E;layer observed in
the morning is obscured in the evening perhaps by
the frequent occurrence of strong.. Es. Alsd the vari
ation of signal strength is not so smooth and regular
as in the nlorning hours. It may be seen that the rate
()f fall in the.,signal strength during the forenoon hours
is most rapid in summer, about four times as rapid as
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Pia. J-a.ecordl ot SW lillnill Itrength on malneticaUy dilturbed daYI, viz. 9 and 10 August 1')71. [A Il1orl-livetl
dilturbance could allo be leen on I Augult 1972]
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The solar radio bursts are generally accompanied
by solar flares, and are followed by short wave fade-

1600
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Fill. "-Coincidence of a temporary incroase or nlllht-thu
SW lillnal Itrength with an outstanding solar' radio event or

2800 MHz on 22 November 1971

in the spre.:l'i-F occurrence on disturbed days may
account for the absence of flutter-fading. The two
disturbed periods do;:scribedabove fall in the Retrosp<'c
tive World Interval 26 July-14 August 1972.

ullusual magnetic activity in the first week of August
1972. The record on 3 August 1972 represents a quiet
condition of the F2-1ayer. Two severe magnetic storms
occurred with SCs at 0649 hrs and 0750 hrs TST on
4 August 1972 and one with SC at 0224 hrs 1ST on
S August 1972. Values of A, were 132, 182 and 87
respectively on 4, 3 and 6 August. It will be noticed
that the signal strength on disturbed days underwent
large fluctuations with decrease in the fading rate in
contrast to the steady values recorded on quiet days.
Th~ flUtter-type fading was absent which might be the
result of no spread-F occurrence on disturbed days. At
times, the signal strength fell to very low values,
almost to blackout level.

Another example of records obtained on magneti
cally disturbed days is given in Fig. 3. On 8 August
1972 the magnetic storm commenced at 1912 hrs 1ST.
In about 10 min after the SC, the record deviated
from its normal trend giving large undulations in the
signal strength. The effect was only short-lived for
about an hour and then quiet condition prevailed.
Two major storms occurred on the next day at 0524
hrs and 0606 hrs 1ST. Large changes were noticed
only after 2100 hrs and the disturbed condition pre
vailed on the following day. i e. 10 August. These
large fluctuations with signal sometimes falling down
to blackout level are attributed to violent movements
in the reflecting level and the accompanying changes
in the electron density of the F2-layer. The reduction
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5. C•• cl•• i••• "-
The following are some of the conclusions draft

from a study of nipt-time rec;ords of lignal I~

ftl'tllgth obtained OD 30 Auaust 1971shOwm.r"
commencement of its sudden increase aboutt1''''.

after the start of 10'7 em radio flux eventis.~a"
Fig, S .. The broken line drawn throup therecotd

prior to and after the event would have been ,the n9l'

mal trend for the short-wave signal. Somehow the

level of signal strength on 29 August 1971 was excep- ,
tionally low on the whole and the increase observed at

about 1815 hrs is a normal feature, All these.,.
were magnetically quiet. '

There is no immediate explanation for this ~ '
phenomenon and also it could not be maintained_

the temporary night-time increases in short-wave ••••••
strength are associated with the solar radio ••.••.
Here only the ooincidence betwccn the two '~
is reported, but this may not be treated asa ••

chance coincidence. However, it could be said ••••.
the night~time increase reported hercmipt have beoa
due to the passage of a travelling ionospheric ~
bance, may be that it was excited by the tOlar bunt.
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Fig. 5 - Record showing short-duration increase of SW signal strength after occurrence of 10'7 em solar llldio
burst on 30 August 1971

outs in about 10 min in the sunlit hemisphere. The

Colombo transmission on 11'8 MHz is on,tlle air only

upto 2300 hrs. However, some interesting instances
of short duration increases of field strength were re
corded on some days in the pre-midnight hours in con

trast to day-time SWF effect. A reference to the out

standing solar radio events listed in the Solar-G::ophysi
cal Data published by the Environment Data Service,
NOAA, Boulder, Colorado, showed that a 10'7 cm radio
burst occurred about 15 min before the commencement

of the increase in the signal strength. An example of
this event is shown in Fig. 4 which gives the plots of
radio flux on 28CO MHz at Ottawa and the Colombo

Ahmedabad signal strength of 11 '8 MHz observed on
22 November 1971. The difference of 15 min is also
seen between the times of maxima in the solar radio

flux and the short-wave signal strength. The total
duration of radio flux a.bove 500 units was also the

duration of SW signal increase. This observation
raised a curiosity for investigation of past records It
was possible to trace out a dozen of such instances of

temporary increases of signal strength ",hich followed
tile outstanding events in solar radio flux occurring in
the pre-midnight hours, A typical record or-the signal
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on II'S MHz over a nearly north-south transmission
path of about 20GO km from Colombo to Ahmedabad.

1. A sharp post-sunset maximum in signal strength
about 10-12 times the midday value,
is observed at 1900·2000 hrs in equinoxes
more specifically in the February-June
period.

2. The quiet-day signal shows steady rapid fluctu
ations of small magnitude characteristic of
small ripple-type plasma-noise or spread-F
phenomenon during night.

3. On magnetically disturbed days, slowly fading
large fluctuations are observed in the sig
nal, which occasionally falls to almost black
out level. The nature of records indicates
the absence of spread-F.
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4. Some typical short-duration increases in the
signal strength found in the post-sunset to
midnight interval are detected to have follo
wed the occurrence of solar radio bursts

with a time-lag of 12-17 min in contrast
to day-time SWF effect. However, the
connection between these two night-time
phenomena is not understood. Only thing
that one can say is that the temporary
increase in signal strength might have been
caused by the passage of a transient ion(J
spheric disturbance at the reflecting level.
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