
Monash research will aid
 
satell ite
 
design
 

SATELLITE communication could be 
improved as a result of Monash research 
on the effect of rain on microwave signals. 

The research is the result of a contract 
aw arded by the International Telecom­
munications Satellite Organization 
(lNTELSAT) to Monash University and was 
carri ed out under the leadership of Dr John 
Bennett, a lecturer in the department of 
elect rical engineering. 

The contract is the first to be awarded to 
an Australian university. 

Months of tedious work. embodied in 
seven thick volumes of figures and other 
data , have been condensed by Bennett's in­
terdisciplinary team into a 2a -coefficient 
equation whi ch describes the extent of fading 
and phase change of the microwave signal 
caused by rainstorms. 

The results of the research . which are 
acknowledged by INTELSAT to be a sign ifi­
cant contribut ion to this field of work, should 
assist in the design of the new series of 
INTELSAT satellites scheduled for launching 
in the early 1980s. 

The new satellites are expected to in­
crease threefold the capacity of INTELSAT's 
global communications system . 

Pressure 

INTELSAT, a partnership of 102 nations, 
includi ng Australia, operates a worldwide 
communication system linked to earth sta­
tions provided by each member nation. 

Successive generations of INTELSAT 
communication satellites have kept ahead of 
the exploding demand for international 
telephone services and widened the use of 
subscriber dialling of international calls . 

However. pressure on the available 
capacity (the number of telephone calls that 
can be handled at once) means that 
INTElSAT w ill have to use higher frequen­
cies for its new series of satellites. possibly 
11- and 14-gigahertz signals, to keep pace 
with future demand. 

Use of these higher frequen cies increases 
the available bandwidth and therefore in­
creases the number of telephone calls that 
can be handled simultaneously. Higher fre­
quencies, however, are more affected by 
rainstorms than are the currently used lower 
frequencies of 4 and 6-gigahertz. 

Bennett and his co-workers, Dr Peter 
Barclay. of the Bureau of Meteorology, and 
Dr Ray Boston. of La Trobe University's 
School of Agriculture . collated an enormous 
amount of information from published and 
unpublished rainfall data and made calcula ­
tions of attenuation (fading) of microwave 
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Electrical engineer Dr John Bennett writes out the formu la for " angular dependence " , a compon ent 
of a 28-coefficienl equation which de scribes the effect of rain on microwave SIgnals. The 3­
dim en sional graphs (top lef t) describe raindrop size dis tribu tio n. Photo: Herve Alleaume. 

signals for various types of rain at various " The axis of symmetry of the raindrop is 
rainf all rates. the 'drop axis'. 

The y made the calc u lat ions for 10 "We calculated the rate of fading for six 
microwave frequencies from 4-gigahertz up angles between the 'drop axis ' and direction 
to 33-gigahertz. The present satellite fre­ of propagation, and found that except at very 
quencies are 6 gigahertz for the "upl ink" and low frequencies (near 4 and 6-gigahertz) this 
4-gigahertz for the " dow nlink" . angular dependence can be expressed as a 

They found that fading was not much of a very simple formula. 
problem at 4 and 6-gigahertz . the present " This fact was not known before." 
frequencies used in satell ite communication 
by INTELSAT. But it became a significant 
problem at higher frequencies. SimpleBennett says that even before his tea m 
began its research it was known by engineers equation 
that the extent of fading of microwave 
signals caused by rain depended on the size Collating this enormous amount of infor­
distribution of raindrops. But the engineers' mation from all over Australia, and looking 
calculations were misleading because it was more closely at the concept that at each fre­
wrongly assumed that heavy rain contained a quency fading and phase shift are more or 
large number of small drops as well as larger less proportional to rainfall rate, Bennett's 
drops . team arrived at a relatively simple 2B­

"W e found that in heavy rain the small coeffic ient equation. The equation, with two 
drops simply aren 't there ," he says. "We sets or a total of 56 coeffic ients . expresses 
found also that the size distribution varies fading and phase shift of microwave signals ­
from rain type to rain type . for rainfall rates of 1Yo millimetres per hour 

" Small drops are absent during heavy up to 150 millimetres per hour. 
show ers and thunderstorms. the time when It gives rel iable figures for attenuation for 
there is most attenuation." frequ encies from 7-gigahertz to 33-gigaherlz 

As well as calculating attenuation of and for phase shift from 4-gigahertz to 33­
signal s for various types of rain at various gigahertz - the criti cal frequencies for satel­
rainfall rates , Bennett's team stud ied the lite communication . 
problem of angular dependence - the effect (A ny views expressed in this article are not 
on the signal of the angle between direction necessarily those of INTELSATI. 
of propagation of the signal and the " drop ax­
is" of the raindrop. 

" Drops fall more or less vertically, but may Printed by Standard New spaper s for Monash 
be slightly off vert ical." Bennett explains. Uruv arsrtv 
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