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Introduction

For some considerable time, it has been known that LF
MF and HF sky-wave field strengths are higher at coastal receiving sites
Knight (1969, 1975) has described many of the

than at sites well inland.

associated effects and has proposed a predication method whereby the increase
in sky-wave field strength can be calculated approximately when sea water

replaces land at either end of the propagation path.

Subsequent measurements

of sea gain in Australia (Sandham 1975) were found to conflict with the
predictions by Knight, and as a consequence further measurements were made

in Australisa.

2.

Pafh and Station Details

It is located in the suburb of Surrey Hills, indicated in Figure 1.

Some of these measurements are the subject of this report.

For convenience of measurement, the reception site in-Melbourne
used in previous MF sky-wave measurement campaigns served as the inland site.

Blairgowrie

“on a peninsula 65 km south of Melbourne was selected as the coastal site, -

providing sea paths to the north.

The most distant stations to the north

which had ,previously been .recorded on a regular, basis in Melbourne were . ... ..

N Slmultaneous fleld Strength recordings were made of each. = . . ... .
statlon ‘on 21" consecutive nlghts durlng February, 1976
field strengths during any hour is taken as the sea gain.
ratios is the median sea gain.

selected for these tésts - Aklta Japan, and hQD Emerald, Australia. Relevant
details are given in Table 1.
Tabie‘l ’
»Station Call | Freq. | Power | Path Length Path Bearing|Sea Water Péth Nightly
Sign and to Blair- from Blair- |Length from Recording
Location kHz kW gowrie gowrie Blairgowrie Period
km km

4QD Emerald, | 1550 | 50 1686 11.92°True 56 2000-2300 EST.
‘Australia.

Akita, 770 | 500 8697 356.21° b7 2300-0100 EST.
Japan. True

3. Measurement Procedure and Results

The ratio of medlan
The median of these
Results of the measurements are shown-in Table 2.

Table 2
Field Strength (E50>B . Corrections to (E5O)B Median
Surrey Hills (E ) - 7%?"7"‘ Sea
0 0/gsH ;
(E5O)50* ESO) o0’s 50 T 50/8 Gain
300 mg/m dB dB dB
at 1 kmnm,
LQD 50.6 dBu | 32.5 dBu 9.5 1.8 Site cofrection +1.0
(0.34mv/m) - Surrey Hills
Site correction
Blairgowrie -0.3
Distance +0.7
Total correction +1.L 10.9

/N




Table cont.

Field Strength i (ESO) Corrections to (En.) Median
Surrey Hills —————B. *¥% g 20'B Sea
. . | |Bsolen aB as Eso)sx | cain
50 300mv?m dB
at 1 km.
Akita | 35.3dBu | 6.8d4Bu 5.3 1.5 ] Site correction +0.5
(58uv/m) : " Surrey Hills
' Site correction =0.4
Blairgowrie
Distance +0.2
Total Correction+0.3 5.6

#* QD 2200-2300 hrs, AKITA 2L00 hrs, site correction included.
*¥¥% Median of hourly median ratios, 4QD 2000-2300 hrs, Akita 2300-0100 hrs.

Measured sea gains of 10.9 dB and 5.6 dB for reception of 4QD and
Akita transmissions at Blairgowrie exceed predicted values according to reference
2 by 4.2 dB and 1.2dB respectively. In the case of LQD these results are consist-
ent with theoretical calculations for the 1 hop E mode. There was sufficient
sea path to achieve maximum sea gain for 4QD, but insufficient (about half) to
achieve maximum sea gain for Akita.

Hourly median field strengths measured at Blairgowrie and Surrey
Hills are fairly well correlated. This can be seen from Figures 2 and 3 where
all the results are plotted. Sea gain varies from hour to hour and from night
to night, but these results show no significant variation with time of night.
In the case of L4QD, Figure 2 indicates that maximum and minimum sea gains occur
when field strengths are depressed. Maximum sea gain for the period (15.74B)
occurred because of depressed signals at Surrey Hills. The minimum sea gain
measured (3,8dB) occurred because signals were depressed at Blairgowrie. The
situation for Akita transmissions is rather different, with sea gain maxima and
minima not necessarily being restricted to periods of depressed signal.

4, Fading Characteristics

Three separate fading characteristics are evident in the recordings
of signals from 4QD. The dominant signal component has a slow fading rate and
is assumed to be the 1 hop E mode. This is the only mode present during the
early stage of signal build up at sunset. A second mode soon becomes evident
producing more rapid fading but of lower amplitude. This is assumed to be the 2
hop E mode. On some nights a third mode may be present producing much more
rapid fading. This mode is assumed to be 1 hop F. Its amplitude is the same
at Blairgowrie and Surrey Hills, which is consistent with the higher angle of
arrival for F mode signals.

Reduction of the 1 hop E component at Surrey Hills compared with that’
at Blairgowrie produces greatly different fading patterns at the two sites when the F
mode is present. On some nights the two components may be of equal amplitude at
Surrey Hills whereas there will be a 3:1 amplitude ratic at.Blairgowrie. Figure
L shows. these differing fading patterns. /

5. Site Correction Factors

Measurements were made away from the two base sites, in a manner
described previously (Reference 5), to correct for peculiarities of the base
sites. Details of these measurements are given in Appendix 1. Only those sites
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at or near the Port Phillip Bay coastline were used in determining the site
correction factors for Blairgowrie.

In regard to measurements made at Blairgowrie inland sites, sea gain
was still effective for reception of Akita transmissions at the most distant
site S, (9 X from the coast), but had diminished completely for reception
of 4QD at this same site (18 A from the coast). Ground conductivity in this
area is assumed to be low because of the sandy nature of the peninsula.

6. Accuracy of Sea Gain Measurements

The probability that the errors of median sea gains presented here
exceed *1dB is 32%. The error is mainly due to measurements of site correction
factors for which there are substantially fewer results than for sea gain. Both
quantities have approximately the same deviation from the median, as a proportion
of the median. Standard deviations of these measurements vary from 1.3dB to
2dB for site correction factors, and 1.5dB to 1.8dB for sea gain.

[ Coneclusion

Sea gain measurements presented in this report are consistent with pred-
ictions determined in accordance with reference 2 in regard to sites at or near
the coast, but there is contradictory evidence for sites extending beyond 13 wave-
lengths from the coast. No sea gain was evident at 18 wavelengths from the
coast. It is assumed that this discrepancy is due to low ground conductivity typ-
ical for sandy coastal areas. The prediction method would be improved if it prov-
ided for a range of ground conductivities at the inland site.
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Site

Appendix 1

Correction Factors

Site at Distance to the Distance from Base 'Eig
Blairgowrie Coast km km ER 50

Akita Tal))
Base 0.48 0o 1 1
Ny 0 0.56 0.91 1,17
N, 0 . 1.85 1.13 1.16
N3 0 1.1k 1.18 0.96
Ny 0 Co2.71 0.83 0.91
Ng 0 " 2.33 1.12 0.98
Jo . .. IE P BT 21 S 0.85 | 0.90
f 0.08 | 1.53 0.86 0.98
My 0.60 0.68 1.07 0.72
Mp oM | . 066 . 0.50 .|, 0.71 .
Medion ’ 0.95 0.97
S1 2.2 1.77 1.36 0.77
S5 2.5 2.5 0.58 0.40
S3 3.5 5.0 0.79 0.28




Site at

K}

Distance from

Surrey Hills Base km g’;g 50
Akita LQD
Base 'O 1 1
Ny 0.7 - "1.00 0.89
No 1.3 l1.21 1.0k4
81 0.7 | 0.67 0.60
5o, EE B B2 T 087
El o.8' - - 1.27 1.4k
Ey 1.k 0.70 0.81
Ws 1.k 0.9k 0.9
NWq. 0.7 0.85
NEq 0.6 1.20
Median o ok 0.89




Appendix 2

The sea gain agreed to by Interim Working Party 6/4 of the CCIR is
given by the following expression for the MF band -

_ -3 ;1.7 s f
Gs = GO - 10 (——Go )

where Gg is the gain in dB for a single terminal

Go is the gain in dB when the terminal is on
the coast, and is shown below.

f 1is the frequency in kHz

s 1s the distance of the terminal from the sea
in km.

10

df

Go

o " i 5 i : } L ! s i 3 }
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3e00

4060

§000

é000

Ground distance between transmitter and receiver, kn.
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FIGURE 2

4

Hourly median field strengths of 4QD measured
simultaneously at Blairgowrie and Surrey Hills
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FIGURE 3

Hourly median field strengths of Akita transmissions -
measured simultaneously at Blairgowrie and Surrey
Hills.
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