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Early this year, I was informed by the Editor of 
"The Bulletin" that whilst the new editorial policy does 
not expect a ~egular "President's Column" an occas
io~a.1 contribution of presidential comment is welcome. 
It IS interesting 10 note, that the "Canadian Acoualics 
-Acoustique Canadienne" journal in the April 1984, 
Vol. 12 No.2 issu.e introduced a new regular feature 
tilled "News from the President". 

Aclually, I am quite happy with the new editorial 
policy of "The BLIlletin" (or should it be "Australian 
Acoustics-Acoustique Australienne"?) 

Out of curiosity, I browsed through past issues of 
"The Bulletin" and If you have your old copies and 
some spare time, you may find it also a very interest
Ing exercise. I especially read some of the columns 
entitled "From the President", which reflected the 
President's and the Society's concern on matters pre
occupying members then and found that many of those 
are still unresolved today. 

.... "Thisistheflrstyeeroftheofflolallncorporaflon ... 
the creation of a new division In W.A. is a lorw~rd mOve 
.. the Society has made and is stili making a Significant 
eMirlbulian in the formulation of BooLIstle ~tandard .. . 
formulation of A Code of Ethics . .. this is 'leaded . ... " 

-V. Taylor, 1972,Vol.l No.2 
.... "The formation oflhe S 

and the formulation 
hope to compile e 

-C. Mather, '19ia: Vol. 4 No.1 
.... "'The 10th Intermillonel Congress on Acoustics has 

been awarded to Australia (July, 198()} . . • (which) 
provides us with a wonderful op{XJrtunlly to strengthen the 
Society. < " 

-G.m/ey, 1978,Vo/. a Nos 1 Bnd2. 
.... "8 number of recommendations bearln9 on memb6r· 

ship struClure~ and financial malters will require ceralul 
conslderallons estheymay invalve the first seriea of changes 
to the 'Artie/"" of Assoclatton' of the Society sll10e Its 
inoorporallon. " 

-R. Piasse, 1980, Vol. 8 NO.1. 
The next President, my predecessor, Anita Law

rence, to w~om I wOUld. like to pay tribute for her 
capable, untiring leadership, expressed her concern by 
saying: 
.... "unfortunately, it is clear thet we now have a great 

division in Our Sooiety - between those members who 
cans/der themsefv98 'acousticians' and the organisation as 
one represanting the professton of acous/ies, and thcsa 

Special isaue 
This issue of the. Bulletin is a special one devoted to 

Underwater AcoustiCS in Australia, an area cf acoustics 
in which we have a number of distinguished research
ers. For some time it has been our intention to have 
special issues on topics of interest to substantial groups 
of our membership. Another is being plaflned lor 
December on aspects of eflVlrOnmenta) acoustics. We 
are grateful to Dr. Marshall Hall of the Royal ALIstralian 
Navy Research Laboratory, who is one of our con
sulting editors, for organising the special articles and 
reports that follow. 

Advertising 
As with most publicatiOnS these days, the Bulla fin 

is not finding It easy to live within Its budge/. Our major 
cu:-rent problem Is to bUild up the volume of adver
tismg. During the recession many regular advertisers 
dropped out on the grounds th!/t their "Umlted adver
IIslng budget was fully comml!ted elsewhere". There 
Is a welcome tum around In the current issue with a 
Bulletin Aust. Acol1st. $00. 

members (or whatever grade) who sOO it simply as a learned 
society or club ... they (the above) wlllsure/y dlctete the 
dlrectlan that the AustlaiilHl Acaustlcai Society will teke 
o_er the naxt few years. :...:'~. Lawrence, 1981, Vol. 9 No.3 

While this issue has not been resolved, yet others 
emerge .. , 

I received a circular from authors who chose to 
remain anonymous slating: 

... , "to ensure that the substance of the criticism 
~a~fnag~I~~~, rather than any Inferred motives in its 

The circular referred to a member of the Australian 
Acoustical Society who, according to the circular: 

.... "was admitted to membership of the Society 
through the gate Which has caused considerable 
debate and SOUl-searching over recent years .... " The 
circular stated further that .... "This criticism is not 
intended to reflect UpOfl the character of the author 
(the member under criticism) .•.• is. however, directed 

:~~:n~~i~7th~nu~ ~hn~ ~~t:~~feq~~flfl~:;~n~m.p~~~~ on 
Instead 01 writing an anoflymous letter or ciroular, 

the authors, whom I aSSl1me to be members (non
ethical) of the Australian Acoustical Society, should 
have taken action in one of the following ways: 

(i) If their grievance was caused by the actlon(s) 
of the Council of the Society, they shOUld ha~e 
forwarded their case through their Divisional 
representatives or through the General sec
retary of the Counoil to the Society's next 
Council Meeting, where their grievance would 
have been handled according to Articles 130 
and 131, 

(Ii) If the matter had not been resolved to their 
satisfaction at the appropriate Council Meet
ing (which are held twice a year) then the 
grie~ance could have been tabled at afl Extra
ordinary General Meeting, convened and con
ducted according to Articles 53, 54 and 58. 

Either of the above courses of action would have 
been a correct approach to deal with a grievance, and 
it would have been in keeping with the spirit of a 
"Learned SOCiety" or that of a "Professional Society". 
r am sure that this would have been the only PROPER 
way in which ... "the substance of the criticism ... " 
could have been and sllould have been examined. 

-TiBOR VASS, President. 

small increase In the number of advertisements but 
much mcre could be achIeved, To help ifl the time
consuming task of makiflg new cOntacts, we need your 
halp in suggesting names of interBSted companias in 
each State together with tha nama end telephone num
ber Of a contact person, The perscnal touch Is an 
essential part of cur follow-up process. 
Proposed change 01 name 

For soma time there has been a problem with the 
preseflt name of this publication. To some potential 
advertisers and Sllbscribers the title suggests a house 
journal and does not adequately describe the contents 
or style, 

At a recent council meeting it was decided 10 seek 
the opinion of members for a change to Acoustics 
Australia, at the same time making it clear that It was 
a publication of the Australian Acoustical Society. 
Such a title wOlild reflect the new Australia-wide 
emphasis we are trying to achieve with the contents. 

-HOWARD POLLARD, 
Chief Ed(tor 



Australian Ilews 
• Questionnaire Response 

There were 45 replies to the questionnaire included 
in the December 1983 Issue of the Bulletin. This fep
resents slightly in excess of 10 per cent of the member
ship. Wllile this return may be thought to repressnt an 
advanced state of apathy, I am assured by experienced 
hands that such a response Is Indeed a sign 01 more 
Ihan average interest. Be thai as it may, the replies by 
st!rte of origin were: N.S.W. 21, Vic. 15, SA 7, ald. I, 
W.A.l. 

T 

A number 01 "s .. lul suggestions and comments we", re
ceived. ABmlgMlbeexpecledlhesecoveredawldespecl,um 
a/views. for each of tna main SeCliorl3 of the Bulletlnthere 
were those who considered we ware wasting paper as well 
as those who wanted more. A selection of views expressed 
is given below, 

ARTICLES: 'more lIrticles of direct use to pr~ctising acous
ticians' - 'more commercial case studies' - 'invited papers 
on each 01 the main aspects of acoustics with lIJ(,amples 01 
reC9ntdevelopmenls'-'srtlcleson peripheral topics such 
as electroniCS, computers, signal processing, behaviour, etc: 
- 'topiCS On industrial noise, community noise, signal 
analysis'. 

sun:tfo~~~~: ~~o~~o~~ ,~:~Ornt~~I;~o~Tthfea~~~~?ei~~~; 
- 'regular reperts on noise legislation, both Stales and 
Federal' - 'computer programmes for aoouslical formulas' 
- 'abstracts of papera given at annual conferences'
'regular raports lrom Government authorities' - 'more Input 
Iromoonsultanrn and privatelirms'-'section on evailable 
sOftware reJatingto data processing, Irequency anaJysls, etc.'. 

TECHNICAL NOTES; 'standard toe low' - 'premr Interest
~~izso~~:~~r:.s or observations from members rather than gee-

- 'we have to ba an Acoustical Society and not a Noise 
Control Society' - 'Peopl ... should be dropped as It Is a 
nolorlous avenue 01 free advertising for a few individuals'
'I support the idea that the Bulletin should report gossip and 
rumours provided that only members are named'. 

FINAL COMMENT Irom an appreciative member - 'I con
sider Ihe current f<lIln 01 the Bullelln generally meets the 
requirements 01 the members. Very lew atlend SocIety organ
Ised technical meetings ollen because such maetings are 
foreign fo their particular sphare of Interest. The Bullelin 
serves to give them a fooTing of belonging and a means 01 
knowIng what is occurring. Under no circumstances should 
consideration be given to downgrading this publication as 
the result<::an only mean a loss of members'. 

--+;;hfa'~~:ro~: 

• Quiel House Compelition 
Thia competition, sponsored by the State Pollution 

Control Commission, attraoted 104 entries. The deaign 
submitted by Geoffrey Le Sueur was unanimously 
judged as the "most liveable and cost-effective 
desigF'l", Geoffrey Le Sueur is a graduate of the Uni
versity of New South Wales where he now lectures, 
He has studied urban planning in the U.K. and Europe 
alld has designed medium density dWellings in Pad
dington, Sydney and other inner suburbs, 

"The Ilrsl step was to use masonry as a barrier agalnst 
""und. The entire house therefore was sel well back on 8 
900 metra square block. The nature strip takes on a wider 
than normal profile and is assimilated into the overall plan of 
the house. 

"Theoourtyard IS where Ihe front wall 01 Ihe house would 
nonnally be located. The idea here was to creale the sen
sation 01 going thraugha20ne, giving the psychological 
feeling of distance from the sHeat to the house, To break 
sound patterns thelront door was moved to thllside." 

Noise tolerance isdepen~entonaetivity. With that in mind 
Geoffrey reversed the normallayoulo!a house. 

Th ... laundry became the first room off the main hallway, 
in the Quiet House. With this planning criteria tha zoning 
of rooms acts as an additional buffer. 

Family and living a",as lace a second courtyard. "The 
oentre oourtyerd Is Important for many reasons, most of all 
te break up the celjularpattern 01 the rooms," said Ge.off(e.l\ 

Geoffrey added that tha roof Is 10 be insulated wllh 
Stramitacouslic boardspoinling outmost Insulating materials 
used in e roof are uaually lor thermel effect, and do nolreally 
work at reducing noise. 

The absenoe 01 windows opening on to the street is 
another major noise-reducing feature 01 the house, There 
:f~~o~~y ressons why Geoffrey avoided USing double-glazed 

"While I agree they do limit nOise, there are problems 
with double-glazed windows when It comes to opening and 
shutlingthem. For this purpose all the windows in the house 
openontothecentracourtyerd". 

Throughout the hcuse Ihe double-cavity briok walls will be 
hard. at wotk-sealing off rooms, acllng as barriers upon 
barners, shielding against noise, both inside and out. 

There is also provision for a garden or additional court
yard lo adJoin the sleeping areas 

-{E!dr~l:lad lrom H"mellme magazlne}. 

Bulletin Auot. A<::oust. Soc. 



MEMBER: SIDDONS INDUSTRIES LIMITED GROUP -::::======J MANUFACTURER OF ROCKWOOL INSULATION 

SIDDONS ROCKWOOL USED IN NEW TELECOM ANECHOIC CHAMBER 

Siddons Insulation has supplied 1000 lockwO<II wedges lor u.e in the new anechoi c 
chambor at tho Te lecom Australia Research laooratories In Clayton , Victoria, 

These are currently being installed i ~ the chambor, which has a working section 01 
2,4m x 3,6m x 2.2m high 

The wedgos, measuring SOOmm x 300mm x 300mm, were se lected by acoustica l con
s~lIents Graeme 1;, Harding & Associates to conform to Te lecom'. requlremenl$ fo r an 
InC<lmbIJstible troatment with a low-frequency CUi-<lif 01 150Hz 

Because of Telecom'~ Interes t In speech, micropho,ne cal ibration etc., an extended 
high-frequency response to at 18~st 10KHz is also reqUired 

The wed ges were produced at S i ddo~s l ~su I 8tion's factory at Pooraka. S.A. A special 
C<)~tln g was ~pp l '9d to the we dges to roduce fibre fa ll-oul. 
Cha~ht!,;:oBti n g at the same time enhances the low-Ireq~ e ncy perlormance of tho anechoic 

The accompany ing photogr~ph shows one of the wedges being exami~ed by Siddons 
Insulation's national sa les manager, Eric Pen~a l e (l eft). Eric Koop, MAAS. section head 
voice services at Telecom Research Laooratory (centre) and acoustical consultant Gr~eme 
Harding. MAAS. 

Siddons IMulatlon ' Research Road. Pooraka. S.A. 
(Head Office & Factory) Phone: (OS) 262661 1 

56 Dougherty Road, Hoidelberg West 
Phone: (03)4509333 
12 Verrell Sireet. Smi th fi eld 
Phone: (02)6U41486 

39-~5 Balaclava Street. Wootloongab~a 
Phone' (07)39177J3 

15 Fairbrother Street, Be lmont 
Phooo : (09)277 6444 



people comings and goings personal news people comings and 

Nolle control _ C.A.R.E.S. shows how 

C.A.R.E.S. - Campaign Against tile Royal Easier Show is 
campaigning against Ihe noise and litter thaltocal residents 
have /0 put up with at show/lms. Their pamphlet explains 
"Ihe worst thjng for tha Show is weI weather, and WB al/ 
know thetlt alweysrslnsfust sfter washing the car. You can 
partielpalll in this inno.ative consumer aotian by washing 
your OM on Friday 13th. Our "lin-making consul!ante hava 
8dvisedthafallclll' washing must ba synchranisedto Iha one 
day for maximum etle<;tiveneSll. /I yotl canlm! wash yo!!' car 
on this day, C.A.R.E.S. wjff do it for you, 1,& .. 01 011819&. Just 
call til" Care/ina on 257-1B87 on Tuesday 10th be/ween 9 a.m. 
and 9 p.m., giving your car's registration number and where 
II will b8 psrk6d on Friday. Help wBsh (lut the Show!" 

COuncil and the old ailent roostsr trick 

The Ryde Council has rula<! that a noisy rooster in Buttalo 
Road, GladGsville, mllst be moved to B perch closer to the 
fOofof hlsfowlho"'e, !!Ohewon·t be able to stretch hiS neck 
so tar. The theory is that he will hit his head if he tries to be 
100 enthusiastic in his crowing. 

This end the preceding Item about C.A.R.E.S. were men
tioned In the column "Stay In Touch" in the Sydney Morning 
Herald of Tuesday, 10th April, 1964. 

Paul Brldge deserves special mention lor Joining Ihe ranks 
01 the very lew who haves .. nl us snipp91sof informallonfor 
inclusion in this COlumn; Paul having sent use photocopy of 
th .. relevent page of the Sydney Momtng Hemld. 

New Member. 

We hsve plessure In welcoming the loll owIng new members 
01 the AuslralianAcoustical Society,following grading by the 
Council Standing Committee on Membership. 

Subscriber: Mr. M. Howells (SAj. 
Affiliate; Mr. D. O. Lane (N.S.w.). 
Member: Mr C. E. Tickell (N.S.W.), Dr. K. C. Wan (W.A.), 

Dr. P. A. Wilkins CW.A.J. Mr. A. I. Segel (N.S.W.1 

Beta Audio Video 

Two issues ego we invited Denis CIlia to tell uS what he 
wesdolng slter he had lefl Bang & 

Hea phone., DYrl!lydlO Loudspeakern and S.A.S.F. products. 

Brian Scrivener retit. 

Brllln SCI"Ivener, M.A.A.S., has reUred from his pOSition as 
Senior Acoustics Officer for BMI limited, a position he has 
held for the past five and a half years. 

Brlenoan becontaoted at 69 Devon Street, Eppin9, Sydney 
2121 or by lelephone (02)669-2580. 

James Madden Cooper Atkin. shifts 
James Madden Cooper Atkins Ply. Ltd., Consulting Accus

IIcal and Vibration engineers, havaahlfted to Suite 7,9 Myrtle 
Street, Crows Nest. N.S.W. 2065. Theil telephone nymber of 
929.0378 remains unchanged. 
Vol. 12No.2-34 

New Zealand reciprocal visits 
FollOWing the visit 01 }'Qur Peoples Columni~t (also Society 

Vic .... President) to the beautiful country of New Zealand we 
have been pleased to have here In Aystralla Dr. PhlUp DIcit:· 
inson, Assooiate Director of the AcoustiC!> Instlwle at the 
UniverSity of Auckland. 01. Philip has visited the C.S.I.R.O., 
the RMIT, our own office of Groome Herding & Assooiates. 
and similar organisations inothar States. Dr. Philip Diokinson 
is one of two Vice-Presidents of the New Zealand Acoustical 
Society; Cliff Stephenson formerly a memb.,r of the Austra
lian Acoustical Soci9ly is the Vice-President in the SmIlh 
Island. Dr. Philip's visit did much to promote co-operation 
between the Australian and the New Zealand Societies. We 
also learnt with Inlerest 01 some of the work being dona In 
New Zealand particularly of original workb.,in9 dene regard
Ing noise from rain on roofs. 

Jim Menadue leaves RBK Acoustic. 
After many yaars in the continuln9 orgenlsetlon known 

originally as the Australian Acoustical Labmatories, then 
Riley, Bardon & Kirkhope. Ihen RBK Aceustlcs, Jim Men.due 
has had to leave bacause of the depressed conditions in 
thelrofflee. Needless to say. Jim will be inlerasted to hear of 
any employment opportunities. 

John Moflat recovering 
Some mambe'" will know that John MoffeH has been 

"eriously III with leukemia and wll! be pleased 10 know that 
at last reporlhewas back home again getting well and look
Ing /OIWBld to ,eturning to work. 

Australian Molrosonics 
JOHN VESTERGAARD has been eppainted as manager 01 

the recently establiShed Mmro~onlcs Ino, (Aus!.) /o08tad in 
Melbourne, Further dmai/s sle given In the advaltisement 
e1~ewhere in this issue. 

Society Archives 
The SOciety Archivist Pul Dubout, raports that (;(Irtain 

issues of the Bulletin are missing from the arohives. If any 
member would care to donate one of the following Issues It 
would b., gratefully received, 

Copies missing; Vol. 4 No.4; Vol. 5 Nos 3 and 4; Vol. 6 
Nos 1. 2. 3, 4; Vol. 7 No.1. 

Ona copy only held: Vol. 1 Nos 1 and 2; Vol. 4 Nos 2 and 
3; Vol. 5 Nos 1 and 2 

Please forward copias to Paul Dubout, CSIRO Division of 
Building Reseerch, P.O. Box 56, HIGHETT, VIC. 3190. 

Change of Address 

Pictures with newe 

Remember not only do we appeal for news from all dlvl
SiOnS 01 Iheactivltles of people Involva<! in acoustics, but 
also appeel for any pictures suitable for Inclusion In Ihls 
column. Please ~end ell contributions 10 Giraeme HardIng & 
AS50ClateS, 228 Uddillrd Street, Hawthorn, Vic. 3122. 

Bulletin Au,!. Acoust. Soc, 



Underwater Acoustics In Australia 

Marshall Hall 
Defence Science and Technologv Organisation (RANRL) 
P.O. Box 706, Darlinghurst N.S.W. 2010 

ABSTRACT: In common with other branches of acoustics. Underwater Acoustics consists of "forwatd" aroustics 
and "inverse" acoustics. The former C<l11 be divided into physical underwater aooustics iJ/1d i/COustical ocermography. 
The different types of activity whhin each of these divi~ions are outlined and Australian contributions to them are 
reviewed. Austr8lians have not made many "brBBkthlOughs" in phVsics (although they have tidied up a number of 
loose ends); bur they have made significant conuibutions to the acoustical oceanography of the oceans around 
Ausrtalia. 

INTRODUCTION 
Undsrwater, or marine, acolJstics is a field of study that 
embraces two proCBSSes: the "forwerd" problem of predicting 
the sound fietd when the physical environment is specified; 
and the "inverse" problem of describing the environment on 
the basis of some acoustic measurements. 

In "forward" acoustics, the types of sounds that we wish to 
be able to predict indudeboth natural (ambientl sounds (due 
to animals Of splashes for examplel and artificial sounds 
caused by vessals Of sound-projectors (e.g. echo·sounders, 
sonars,or explosiVf! chargesl. The objective of studying 
"forward acoustics" is to deVf!lop models (algorithms) and 
acquire data in order that wecsn predict the properties of the 
sound field at any positiooandtime,forany given conliguration 
of sources within the ocean. The main application of this 
information is to be able to predict how well various sonar 
systems should periorm ine given set of circumstances 

"Inverse underwater acoustics" Inot backward acoustics!l, 
or "acoustic sensing" as n: is generally known, Is the generic 
label lor the varIous methods that use acoustic devices to 
obtain information relevant to any of the marine sciences. 
These methods make use of the dependence of the sound fi~d 
on the compressibility and doosfty of the medium. Examples 
01 some methods, together with the disciplines that employ 
them, are as follows' 

Discipline 
Marine Geology & Geophysics 
Physical Oceanography 
Bathymetry & Hydrography 
Marine Biology 

Method of Sensing 
Seismology 
AcoustTcTomographV 
&:ho-Sounding 
Echo-Sounding 

Since acoustic sensing is discussed in a companion paper 
by J. Penroseet ai, this article will henceforth consider only 
"forward" acoustics. Within this topic, we can identify 
physical acoustics ("physics") and acoustical oceanography 
l"geography"1 as the two main types of activlty. . 

1. PHYSICAL UNDERWATER ACOUSTICS 
Physical acoustics is concemed with obtaining solutions to tha 
wave equation for given boundary conditions. Examples in the 
marine environment are: 
• the transmission msound In a surfsce mix8<"J-layer; 
• trsnsmission in the deep-ocean (including 'eflection by the 

bottom and refraction by features such as "eddies"); 
• sc8t\l'lringfromtheseasurfacewitnaprsscribedroughness 

spectrum; 
• the effects of wind-generated bubble.; near the surface on 

both reverberation and transmission; and 
• the sounds produced by the motion of the sea surface. 

To solve these problems the first stap Is to devek>p a 
mathematical model of those aspects of the environment that 
affect the compressibility and density. This model becomes 
the boundary condition for the wave equation. "the solution of 
which yields the properties of the transmitted sound 

Physical underws!er acoustics began in eamest in the 1940's 
Most 01 the work on the subject has been carried out in the 
USA. with some important contributions from the USSR and 
further contributions Irom othar nations. One ocean is similar 
tosnothe, in many ways and for this reason results obtained 
for other oceans are often applicable to the oceans around 
Australia (lor example, physical processes such as sea-sur/""" 
roughness or bubbles. for a given wind-1lpeed). Similarly, 
algorithms for determining propagation that accept a variety of 
sound.apeedprofilescanbeappliedtooceansaroundAustrelia 
One Important difference in emphasis is that in general the 
oceans of intersst to Australia (namely the eastern Indian Ocean 
and the western South Pacific Ocean) are warmer and shallower 
than those 01 interest to othar developed nations. The signFli
cance of this is that it is Important for us to know the acoustical 
properties of the sea floor in considerable detail. 

Topics of a fundamental nature in physical underwater 
acoustics in which Australians have made useful contributions 
include' 
• the etfects 01 bubbles near multipole sources [1,21. 
• tarllet (or "sr::attering") slfengths of marine organisms [31; 
• noise generation by the motion of the sea surface [41; and 
• propagationinarandommedium(&] 

Except for the above·mentioned work, most Australian 
projectsinphysi~al undarwater acoustics have berm one of the 
following types of activity: 
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Acoustics in Depth. 

Command/Control 

• TransponderslR91eases 
• Remota Control 

Remote Monitoring/Acoustic 
Pattern Recognition 

• SADOT - Missile Impact 
&oring 

Bathymetry 

tance for its extensive customer base and engages in 
con tinuing research in underwater acoustics. 

In addit ion to its standard product line , Sonatech 
specializes in ul1ique problem-solving designs arid 
offers turnkey systems, worldwide service and a full 
range of mission support programs 

Acoust ic Telemetry 

• AutomatiC Contou r Plotting • Remote Sensor Telemetry 
• OepthDigitizer 

Location/ Recovery 

• Submers ible Emergency Locat
ing Syslem 

• Riser AngleMonitoring 

• Acoustic Profil ing Velocimeter 
• Doppler Soi l PenelmrTl(lter 
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• Air-Suiface·Sub/Laurx:hed 
• Miniature 
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We may already havlI thll 
answer to you r problem 
Call or writll today. 

,.., Hawker Pacific Pty. Ltd. 
P.o . Box 216 Ermington N.S.W. 2115 Tel. 6483555 



Monte Carlo Modelling of Scattering 
in Underwater Acoustics 
J.D. Penrose, B.A. White, D. Palumbo, 
J.8, Wells and L. B. Collins 
Western Australian Institute of Technology 
Kent Street, Bentley 6102 
Western Australia 

2. ACOUSTIC SCATTERING 
FROM MARINE BIOTA 

Conventional echo sounder practice in the 
uses acoustic backscatter from morine biota 
presence,'absence indicator. When resource 
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Using this formulation, a 1 dB increase in T ~rresponds to an 
increassinLofI2%. 

Table 1 summarises some results of the simulation program 
Assumption 1 requires that all targets ha~ the same acoustic 

cross section, i.e. the sanl<l length. Results for T within ± 1 dB 
can, however, be maintained for a Gaussian distribution of 
hsh lengths with a stalldard deviation of up to approximately 
30% of the mean length. Where mixed size classes ara present, 
length estimates ere dominated by the larger targets; smaller 
targetsbe<:oming apparent only when. for the examples given, 
small fish dominate by 200 times or more. Assumption 2 
requjresthat no echo overlap from multiple targetS OCCUfS.If 
fish are distributed in the insonified volume randomly, the 
probability of the occurrence of x targets ill the volume is 
given,agreeably,bya Poisson distribution "nd the effocton 
sstimatedtargst strengths of incfeasillg ths spatial density of 
targsts may be computed. Results show that even when 30% 
of interactions are from two targets in the same pulse intelVal, 
targetstrengthvaIUllSwi\hinldBareobtained. 

The effect of these simulation results is to indicate that 
u."bletafgets(rangth estimations can ba sustained for raalistic 
dapanures from ideality in ossump~ons 1 "nd 2. This result is 
01 slgnificanceioracoust«:rasource estimation of monospe<:ific 
pel"gic stocks which call be expected to approach,though not 
meet, assumptions 1 and 2. Assumption 3, which requires that 
backscatter pressure fluctuations arising from varying !argst 
attitudes to the souod beam i.e. the fish scattering PDF, be 
deseribedbyaRayleighdistribution,hasbaenthesubjectof 
cOrlSiderable in~estigation,leadingtothe use of this de&:ription 
for U),. > 20 iapprox.) IEhrenberg 0981 I). More recantly 
Clay(1983)hase~"milledthelishscattering PDFobtailledalter 
deconvolution of tha beam pattern affect from an ensemble of 
Sonar echoes. Some evidellCe e~ists to show that differing 
target size classes may be discernible in the data. Clay and 
Heist 119841 have explored the possibility 01 identifying 
different species and behaviour from the fish scattering PDF, 
and have fitted their data to a twoilsrameter RieTan PDF 
rather than the single parameter Rayleigh distribution. 
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Palumbo has tested thsextent to which the application of 
the R"yleigh assumption to data sets which, inmct, differ ill 
varying degree from the Rayleigh form, can st<1I yield Target 
Stfell9th values within 1d8. The results suggest tllat the use 
of this simple one-parameter distribution may weJl be adequate 
for many field situations. 

The sigllal processing outlined above may be implemented 
in real tima by a simple proce!lSCM" and allows lor the visual 
presentation on" VDU of spatial density, target strength and 
target length, provided the system has 8C"eSS to linearly 
amplified verSions of the <nput Signal. One commercial mallU
facturer IlOW provide~ a related facility associated with a 
scientific sounder. The ability to compsre such estimates with 
ground truth from penod>c net hauls means that such systems 
CIIn be tested and refined in the field and may in due course 
enable less depandellCe to be placed on time..consuming 
netting t9chniquesfor resource estimation of pelagic species. 

3. ACOUSTIC SCATTERING 
FROM THE SEABED 

AcoustlcTnteractionwnnthepredominaodysadimeniaryssabed 
has been modelled ill " variety of ways. The simplest model 
treatsthewater·i!ediment interl"ce"sa perfectly flat boundary 
between two fluids. DespTtethe simple nature of this "pproach, 
some workers [e.g. McLeroY 11972)1 have been ablato relste 
acoustlcallydsterminedrefiectioncoafficientsusingthismodel 
with sediment properties, notably density and porosity. In 
genersl, factors such as mode conversion, absorption,. sub 
surfacs reflection and scattering due to surface rqughness may 
inlluence acouat>c returns. The significance of·these various 
factors depends strongly on sedimem propenies "nd the 
acoustic wavelengths employad 

Investigation of small scale roughness usually involves 
concentration on shon wa~elength interactions where the 
acousticenergyislargelyortotallyscattefedandreflsctedat 
the visually observable w"ter·sedimem interlace. The use of 
wavelengths 01 the order of centimetres means that virtually 
all sea bottom surfaces must be considered as '·rough", i.e., 
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3.2 Tests of the Seabed Model 
figu/,4 
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WI The Fremantle HarbomExperimenl 
Figure S shows in outline lorm, an acoustic test facilitywt>ich 
was established in the Fremantle Fishing Boat Harbour. The 
systemwasdes<gnedtoinvestigatetheacousticbac;kscatterat 
normal iocidence and at iocident angles 8 in the range 0° to 
75°. A number 01 measurements of sediment properties were 
made. and several representative sets of measurements 01 the 
topography of the s.eabed Wete made using diver-<:>perated 
ttquipment. In this paper. attention is given toone suiteo! 
acoustic bac;kscatte< measurements, those Qlken using a 
203kHz circular transducer, with II beam.width between first 
minima on either side of the main lobe, of 11 .4° . A pulse tength 
of ZOO"s was emplo~d throughout. Bottom roughness 
measurements were made at 2cm intl!l"vals ",ver 2m lengths. 
Figure 7 shows 8 represanQlliveresul1. No dirtICtiorl!ll character 
was apparent in thebonom roughness 

The slopes associated with profi le elemems in Mgure 7 will 
WJfY ac<;ording to the averaging interval chosen. At 2cm scale 
intervals the ensemble 01 slopes may be represented appro~i . 
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ngu," 8: E~"-"" 11«_ rewIIs /rom f;I!mIIf)rw .i~ 
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mately by a Gaussian distribution with standard deviation 
"I" 25° Islope ~ 0.47). For jargElf intElfvals, slopesdecrl!a$e 
From a pMli 01 sIope-stal"lda,d..:leviationagainstelemeo1tlenglh 
" measured along the sur/ace,lor 2cm < • < 40cm, lho slope 
of the graph was found to be given by 

Slope _ 0.851. 0.6B 

This varialionof slope with elementsi.e is incorPQfa ted inlhe 
mooel results discussed below 

Figure 8 shows a set of experirmlnlil l backscatter resuits 
together with three r8Sultsifomthemodel,lormodal sourcelet 
areas M ~ 4cm'. 14.6cm'. and 40cm'. In each case the 
sourcelet slopes have been d,awn Irom Gaussian dislfibutions 
with slope stal"ldard deviatioos found from eq.151. where x now 
represents the SOIlrcelet diameter. The model al this stage thus 
predicts lhat elements wim this slope description and a modal 
area 01 appro.imately 15cm'wili basI fit the ooserved variation 
of backscan{!1 with incident angle. 

3.3 Modelling Seabed Returns 
Tm. model doscribed require$furlher development to predicl 
adequately other measured parameters o! the F,emantie test 
site. In its present lorm itean usefu lly illustrate the eHects 01 
varying bottom ,oughness parameters on pans of the rClurn 
pulse shape, a process which is strongly dependenl on the 
varialion of backscattCl with inciderlt angle. 

In the period 1982·83 the FRV Soe//fIWIlS used by the CSIRQ 
Oivision of FISheries Resea,ch in erl extensive survey 01 tm. 
Norm West Shell arCd of Westem Austral ... A.$ part of this 
Pfogram. anenlicln was given 10 seabed type and roughness. 
and echo recordings wCla made using II Hewlen Packard 7964A 
InstrumenQltionTaptl Recorder and Simtad EK 400 Sciemi!ic 
Sounde<. Bollom photographs and television imagery WIOfe 
obtained also dUfing parI of tht"tprogram. The Sim,ad Sounder 
operated at 120kHz with a 0.3m' pulse and wale< depths we<e 



in the range (38m -124mlinfivestationsCQveringarangeof 
bottom types ranging from near-flat surfacos (With moderate 
amounts of marine organismsl to isolated areas with marked 
sand ripples. The sea bottom model has been used as an aid 
;"developingasignalprocessingstrategytoevaluatetheextent 
to which the echo returns GEn be used to establish roughness 
categories in the areas surveyed 

4 CONCLUSIONS 
Acoustic remote sensing for fisheries resoure<! estimation is an 
established technology which is nOW able to make use of new 
data processing and display technologies to provide rudimentary 
targat descriptions. The analysis of seabed echo signals is 
less advanced. but information on seabed microtopography 
appears to be obtainable from high n-equency sounder signals. 
Such information would bea useful adjunct to conventkmal 
sounder displays where seabed roughness reveals bottom 
dynamiCS or biological processes 

ACKNOWLEOGEMENTS 
This work has been supported bya pilot gram from the Aus 
tralian Marine Science and Technology Advisory Committee 
and by funds provided by the CSIRO Division of Fisheries 
Research and U$eS results obtained with support from the 
Fishing Industry Research Trust Account. The support of the 
Public Works Department of Western Australia in loaning 
jatty facilrtias is appreciated. Field support has baan provided 
by the M~rinB Studies Group of the Western Australian Institute 
of Technology 

REFERENCES 
Clay. C.S. {l983), ··Oeconvolution 01 the fish scattering POF from the 
;"'~)PDFIoo:asir.glatranoducer".J.Aeoust.Soc.Am .. 7311989-

Clay. C.S.and Heist. B.G. 11984t··AcousticscatteringbyflSh -<>cous
ric models and a two parameter f~··. J. Acoust. Soo. Am. lin press!. 

Oe Billy. M .• ndCuentin,G. 119821.··BacksC8tt",ing of acouslio WavtlS 
by randomly rough surl.""s of elastic..,l,ds immersed in water'·. 
J. Acoust. Soc. Am .• n(591-001) 

Eckart. C. 119531. "The .cattering of sound fromlhe s •• surfa",,", 
J Aeo""t. Soc. Am .. 25(566-570) 

Ehrenberg,J.E..Co,I.on.T.J.,Traynm.JJ.ar><:!William.on.N.J.(191l11. 
"'Ind"ectmeasurementoflhemeanacousticscatteringcrms-secnon 
01Iish".J.Acou.t.Soc.Am .• 6919~621. 

Kinney. W.A .• Clay. C.S.and Sandnll6S. G.A.119S31. ··s...n..-ing from a 
corrugated .uriace: Comparison between e'l>"rimem. Helmholtz· 
~.~~~~l~_~~:iland the f.cat ensemble method·'. J. Aeoust. Soc 

La Casee, E. and Tamarkin. P 119571. ·'Underwater sound reflection 
fmm a oo([ugated.uriace··. J. Acoust. Soo. Am .. 271l3B·148\. 

Love. R.H.119711. ··M81Isurementof fish targ"t Slf"ngth: A r",,",w··, 
Fis""ry Bulletin 691703-7151 

Love.R.H.(19771.'Targe!.strengt\1ofanindlvidualfi.hatanya"""ct··. 
J.Aeoust.Soc.Arn .• 6211397-14031 

McLeroy. E.G. 119721. "Measurement III"Id oo,,9I",ion of a"o""tlC 
reftectionandsediment properti"" off Panoma City. Florida··, Naval 
Co.stal Systems Laboratory Report NCSL 112·72 

Pace. N.G. and Oyer. C.M. (19713). "'Maohine classilication 01 "'dim"; 
tarysea bottom.·'. IEEE T'ans. Geoscience Elect .. GE·17 (52·561 

Palumbo. o. 1198~1. '·Limns on the usa of th. stati.rical anelysi. of 
echo an.embl .. in fisner;"" aooustics". M. App!. So. TheSis. 
WemarnAustralianlnstltuteolTechnology 

Pe~"",en. M.L., Clay, C.S. ar><:! Brandt. S.B. (19761. ··Acoustic estimate. 
01 lish denSlty and scattering lunction". J. Acoust. Soc. Am .. 60 
1618--6221 

Penrose. J.D. and Kaye. G.T. 119791. ·'Aeou.lic larget streflQ!h 01 
marine organi.m .... J. Acoust. Soc. Am. 661374-380) 

F'<lnro.e, J.D. and Beer.T. (19811,··Aeoustlo reflection from .. tu.rine 
pyonoclines'".Est".rine,CoastalandShelfScience.12(237·2491 

Proud. J .• Beyer. R. and Tam.rk,n. P. 119601. ··Reflecrion of oound 
f,om rar>domly rough sudaces·',J. Acoust.Soc. Arn .. 311543-5621 

Solcul;s. N.G .• Ptinrosa. J.O .• Carlledge. D.R.and Fallon. G.R.119791. 
"Aeoustic !Of get str""g~h. of .ome penaeid p,aw",··. Aust. J. Mar. 
Flesnwater. Res .. 30193·1Qll 

(Rece;ved25May T984) 

An Appreciation of 
Jack Rose's Contribution 
to Acoustics 
Fergus Fricke 
Department of Architectural Science 
University of Sydney 

It is hard to write something about somebody who is retiring 
without making it sound like an obituary. May I assure you at 
the outsatthatJack Rose is vary much alive and well and thaI 
his rGtirement is more a redeployment of his resources than a 
fading irorn the acoustic SG<!ne. 

Most members of the Acoustical Society will be familiar 
With Jack's name but. if they are anything li~e me. they will ba 
ignorant of what Jack has done fa< acouSlics and tha$ociety. 
When I asked Jack to talksbout his involvernent in acoustics 
he was not keen. He feH; that other members of the Acoustical 
Society. like Gerald Riley. Ted Weston and Howard Pollard 
had retTredand had not been given the sarnet;eatment, but he 
finally relented and agreed loan interview. 

Jack was hiS characteristic, exuberant sell. He started 
talking before 1 had time to turn on tha tape recorder. and 
two and a half hOurs la1er. when I had run out of tap". I still 
hadn·tef;ked most of my questions ... or had some of the ones 
I had asked, answered. I did have a wealth of information on 
the Acoustical Society's history and the National Acoustfc 
l.;Jboratory and. to a lessereXlent. On Jack. I also had an 
assurance Irom Jack tha-t rny failure to dig upernbarrassing 
stolles about him could only have been because I hadn't 
asked the right people. As the righl names Were nol proffefsd. 
I presume Jack does not nBed to supplement his pension with 
the proceeds of an action for libel. 

Early days 
How did Jack get involved in Acoustics? That is one queSiion 
I didn'tgettoask him. but I gathBr it was largely by accidenl 
orat leaSiwas not premeditated.·Jack·sbackground leading up 
to his work at NAL is interasting. He was born and brought up 
in Forest Lodge. near Sydney University. Early memories are 
of playing in the University grounds and sailinlfboats in the 
University duck pond. His schooling was at Forest Lodge 
Public School which celebrated its centenary last' year and is 
evenmorecelebrateciforitsmotto.·'Wepulitogelher··. 

After Forest Lodge. Jack went to Fort Street High School 
He remembers his time at Fort Street as five years of slogging. 
but also as a highly enlightened education. There was no 
corporal punishmem and the school was not run aut<;lc'a!ically 
Each student had to present lectures and take part in parliamen
taryand normal debating. Each student also took partin 
thaatrical productions and there was compulsory team sport In 
either Summer or Winter. which probably aCCfJunts for Jack's 
Interest in golf. 

In 1938 Jack joined AWA and while working lor AWA he 
completed two diplomas. and the bookwork for a third. at 
Sydney Tech. I golthe impression that Jack was sorry he 
didn't take the opportunity that mony of his contemporaries did. 
to ronvert those diplomas into degrees wnen the University of 
NSW was formed. That ona's university involvement began 
andendedinaduckpondwouldbeanembarrassmenttosorne 
people. but Jack radeemed himself later bytea.:hing part-time 
atSydr.eyUnilll'lrsity 

At the National Acoustic Laboratories 
In 194B Jack joined the va,iously Mmed Commonwealth 
Acoustic Laboratory. Acoustic Research Laboratory. Acoustics 
Testing Laboratory and National Acoustic Laboratories (NAL 
from here onl as a draftsman. working on the design and 



developmenl of early va lve and transistor aids. Ho has seen 
NAL g row from tcn peop le in 1948 to nearly 450 today. He is 
convinced that NAL is doing important work and tries to instil 
this conviction in his subordinates 

If hoo,ing enhancement and hearing cons .. rvation have given 
J ack his raison d'~tre the excitement in his working lile tlaS 
been p rovided by the Army. Navy and Airforce . Jack looks back 
at tests done by NALstaft in the 1950swith mild incredulity 
Service personnel Wefe used to determine hearing damage 
caused by imputse sound. ThD "voluntaers" Wefe stood at 
different distances from an explosion. Afterwards their ears 
were inspected to seethB distaoce up to which pefsoonel had 
burst ear drums. This work gained NA L a worluwide r~putJtion . 

Othe, exdtement that Jack was involved in was the phasing 
out 01 the Australia n Airforce'sVamp ire Jets and the running 
dgrO<Jnd of the Austra lian Navy's destroyer, HMAS Ve rKietta 
Actually the Verldotta ran into the drydock gates at Wil liam
town Naval Dockyard in Melbourne because the communication 
Ivoice tube) between the bridgoand the engine room WaS so 
bad and not because of what Jack was doing with a noisy 
gearbox, If the drydoe k gates had g iven way Jack estimates 
he would ha ve ridden the largest wave of his surfing ca reer 
hall a kilometre inland. 

The Acoustical Saciaty 
Jackwason~oftheearfymoversfor CfeationoltneAustralian 

Acoustical So~i ety, is a Foundation member and on .. of the ten 
sulos",ibers to its r"'ll istration. He also chaired the NSW 
Divisional Commillee and the lirst meeling 01 the Counci l o f 
the Society. His association with tha Council has continued 
over many yea rs. first ly as a member 01 the Menlbership 
Grading Comminee. therl later as Chairman of the Sub 
Committee b idding for, ar><l finally ru nning the 1 Dth Internaliona l 
Congress on Acoustics 

S ince 1978 he has represent~>d the Soc iety on the Inter 
national Commission on Acoustics being the lirst land hope
fu lly not the last) Australian to achieve this rocognition. While 
on the Commission, his task has baen to promote acous tics in 
th is region of the world_ This resu lted in the lirst Acoustical 
Conferenc~ 0 1 the Western Pac ific Area in Singopore in 1982 
He hopes that a second conlerence wil l take place in Hong Kong 
i,, 1985 

Thanks in pan to Jack's ac tive involvement in othe, clubs 
and societies. the Acou~1:ica l Society has a constitution which 
prevents individuals and c~Ques taking and maintaining control 
01 the SocietY_ Jack also ensured that th e ~onsti1Utionaliowed 
the Socimy to own property. He now thinks tttat the acquisit;"" 
of secretaria l and meeting rooms, possibly in collaboration with 
other SOCieties, is what the Aco ustic<l l Society should be 
working towards, now that the ea, li e' goal of hold ing an 
Internat ional Acoustics Congress in Austral ia has been anained 
W ith the Society's linancesas tl.eyare and the spread 01 its 
membe~, it may be b.oner to invest in a mobile meeting roon;, 
a yachl,or in all serioosness, an aircraft or radio station, in 
ordcrtokecp theSociety~iveandtogether 

Certrlinly, it seems impartant that the AAS be aiming lor 
something ___ and saving to pay for it . Consid~ring the high 
Quality of "The Bulletin" and th e SocieW's Conferences and 
Techn ical Meetings . members pay surp risingly linie for what 
they get, It would not seem unreasonable to double the 
subscr iptions and lor the extra income to be in~estl!d lar 
future p rojects. This is no more p reposlerous than the thoughT 
of hold ing an ICA in Australia was irJ U,e '60s.. Jack was one 01 
the few with such foresight 

Main achievements 
His most notable achievement on the work front Jack consid~rs 
to bo the 1969 ICAO Noise Meeting in Montreal. Here A~s 
tra lia'$ dal"'llation of four we'e cred ited with th e wording··of 
two thirds 01 the resolutions passsd which set !he scene for 

Ja ck Rose 

quiSTef aircrJh (Jnd the colla pse of Rolls Royce). Jack claims 
this was not because the Australian delega tion had superior 
expertis9,butoocausetheycooldgetanswers to theirquestions 
overnight. whereas the European and North American de~gatl!s 
couldn't becauS<l thei r backup s taff were off-duty. 

In Montreal Jack survived an ordea l which. I suspect, 
greatly influen ced hisallitude toconlerences_ The ordea l was 
that!he ICA L delegates were not given food or drink unt il they 
had finis hed thei r work. Thusd in.-.er was ohen notSefved until 
I I pm, J her a d"y which );egan at 6 am. Meals, wl.en they 
d id come were a time to consu lt other delegates, with Same of 
tho barriers down, and to do the spadework for the compromises 
rtecessary to ensure one got fed the lollowing day 

Other peo ple think that Jack's greatest achievement was in 
the a rsa of in dustri31 Ilearirlg conservation. V'Jhatever his 
achievements he feels he C<lme into acoustics at the right time 
when The subject was blossoming and it was easier to make a 
contribution. Now the acoustics world has been subdivided 
many ti mes, and with each subd ivision it is ha rder to ma ke a 
mark and it is harder to change anyth ing because Common usage 
dictates that method~ and measurements remain unchanged 
unTilthenextrcvolution,beitpoliticalor technologi cal. 

Playing the po litical game is very imparlant to Jack. He 
used his po litic~1 acumen and contacts to obtain the 10th ICA 
for Austrulia. Per Bruel dubbed Jac k a "businessman and 
promote r" ,and Jack is happy with the description. It cou ld be 
that his political and managefial skills have changsd the world 
of acoustics mOHlthan moSI academically inclined acO<Jsticians 
cou ld dream of doing. He beli evcs that technology will continue 
to be ineffective unless it has pol itical suppon. He also anQr~y 
observes that politics can be used to make sub~1andard 
technology good bust ..... ss and cites parts 01 US industry as 
maSlers of the misu!;(> 01 pol itics 

The culmination of Jack's career was to have been the 
commiSSioning of the new NAL Headquarters and reseilfch 
facilities at Chatswood, Unfonunately Jack's '"baby" is I<ote 
and he won't work in the new building. 

The future 
'"Retires'" is probably the wrong word. Jac k wi ll officia ll y 
stop wo,k atNAL in J ul y, but he has nevm been a retiring sort 
01 person and he has no intention ol stopping doing th ings. 
Retiring from NAL will give him mor~ time to concentrate on 
other th ings such as the Acoustical SOCiety, consulting and 
goll_ Retirement will not mean more time to read or w!llch 
te lev ision: ha rarclyreads a book and the only television he 
watches is the occasional comedy show. Jack is a "doer". 

He and Ted Weston are a lready planning a conference to 
help the Austtalian rnotor industry and governmental authorities 
become more environmentally conscious. After that, who 
knowsl Whatever it is it wi ll be done with goll. gusto and 
flair . r'N ot the notorious Jack Rose!" was the res ponse Jack 
got hom a person he introduced himse lf to recently, Jock was 
chufled as he doesn't admire waxwork dummies ,) Whatever 
happens you certainfy haven't hea rd the last 01 Jack Rose. 0 
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Some Effects of Correlation between 
Environmental Parameters on the Distribution of 
Acoustic Propagation Loss in the Ocean Surface-Duct 

Marshall Hall 
Defence Science & Technology Organisation IRANRlI 
P.O. Box 706, Darlinghurst NSW 2010 

ABSTRACT: If an acoustic "",iabie {such 8S propagsrirJn foss! is a wnWQIJ of two /NlVironfmm(ai paramerefS, then 
the probability distribution of too variable depends on the joint probability distnbutiOll of th~ pflfsmerers, and 
therefore on the corre/llt")n between them. In the caSJJ of the oceanographic parameters SBa-<;urfuce roughness, (AI, 
rmd m;x&d·layer thickness.. (BI, (!wir effect on propa!Jlltion loss 13 most marked for large A and small 8. and 
propiigation In the surface duct is most affected in the region of large proPII!J8tion losses_ In the region of /OW, and 
hence useful, propag8tion losses, the estimated effei;( of the coneIation betwfien A and 8 is rypicBl/y to a/ret' rhe 
prOpag8tion loss prowb!1ity dlS/filmtion by less than 10%. 

1. INTRODUCTION 
The isothermal mixed layer, that is generally found near the 
surface of the S9<l, hasapositivssound-flpeedgradiem:(with 
respect to depth) and is therelore an acoustic duct. The 
propagation "loss" lit a given range Irom a source in the 
surface duct depends on a number 01 paramet",", the three 
most importal'lt of which are frequency"surface roughness, 
and duct thickness. The probability distribution 01 propagatiol'l 
loss at a given range, and lor a givenfrecuency, may be de
termined lrom the joint probability distribution of surlace 
roughness and duct thickness. Examples are presented in this 
paper that illustratethaeffectonthedistribution 10fpropagat1011 
10$1;) of treating the environmental parameters eitharas Inde
pendem.or (more corrocttvl as correlated, 

2. THEORETICAL METHOD 

(a) General Probability Distributions 

". B"' 7 Bj/li 

and the standard deviations are 

(JA "' [~IA; - Al'oiljl, 

". "B"' [1IB,- 8Flll ll> 

1'1 

161 

m 

The approach is as follows: we seleGt the two parameters 
that havathe mostinlluence on variations in the propagation 
(call them A and 8); and we ascertain the probability distribu
tions IP.D.) of A and 8. 

The value taken by the propagation loss when A "' Aland 
B ~ Bi is denoted by Pl;i' II A and B ara independent 
paramaters. then the joiflt probability that A = AI and 8 ~ 8; 
simultaneously is given by the product of their individual 
probabilities 

In praGticB we will use discrete distributions, which we 
describe as 

A ~ {A,withprobabilitY"'i}, fori = 1,2, .. ,n.; (11 

". 

p[A= Ai and 8 = 8 i[ = (l/illj (A,8independoot) (91 

The P.O. of the propagation loss would therefore be 

PL ~ lPL'Jwilhprobabilityco:oBj) 110) 

fori ~ 1,2, ... n.; j = 1,2, ... nb 

Naturally, ~Oi = 1 13) If A and Bare dependem, however. then Eq. (91 is invalid 
Inslead we must IiSCBrtaln the probabilities with which A = AI 

". ril! ~ 1 
14) ~~~t~d;;' ~e~~:~~:~~I~e~~sn~~:!~!i~~~n~Ya;t,J:= 'Yil are 
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Forlhe coetfle,entDweusean cxpresslon based on norma] 
1111 rnodetl1eorvi2] 

Another equatlun that Includes theYII os theexpress,on lor 
lhswrrel"IIClnCClctf,e,enlIQlbetweeroAandB 

"."b 
e = [t7~B'IJ - AB 

IB - 811"B _ - AI" 

PL {PL'j with probabMY/"j) 1151 

lor, = 1.2. n.: j = 1.2 .. nb 

(b) Acoustic Model 

{171 

The term I,salunctionofths ".trsngth"{M: Clflhemlx~cI 
I"y~r ~sa sound.ch~nn6]. which can beeKpr6ssHd f,< 12] 

M ~ 18 .. 'f'g)l>81V 

E = 16415hl\)V, dBillmlling-my sk,p distance (20) 

,sthe"cI1aractellstlc"heightoftiwsurfacewaves:and 
,sthB~Couslicwavelength 

Accordingmi5lwehave 

h = 2.83A 

whore A is the root-me8n·square IR.M.S.I surface wa,"hslght 

From i61 we have that the Iimitlng-rayskipc1stclncc I5g',e~ ,,' 
x = !8V8IgI Y' 

On substituting Eqs. 21 and 22 into Eq. 20 we"b~a n 
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TABLE 1 
Joint probability distributions 1%1 of 

surface .. oughness (A) <lnd I<lyer-thlckness IS) in 
10 geographicereas around Australi" 

.3 1.' Ajlml .05 .3 ,., 
il, Are" 

~.05 
# 8,lm) 1%) # ~ 
1 

10

1

21 

16 3 40 , 10 " 4 
30 0 , 3 10 30 ; , , 
40 , , 0 " '" , 0 
8011 16 9 '" 60 : 19 " , 10 11 16 , 31 7 10 " " 30 0 , , 10 30 0 0 " 40 , 10 0 16 40 , , 0 
50 7 " " 43 60 4 13 35 

3 10 11 " 6 " 
, 10 , 

" 6 
30 0 1 , 9 30 0 0 6 
40 4 , 0 " 40 , 11 0 
50 , 16 29 43 60 , 

" " , 10 6 12 13 31 9 

, I' " 6 
30 0 0 " " 1 6 
40 , 6 0 , 40 6 11 0 
60 4 " 33 49 50 , " " , 10 16 " 4 33 10 1014 16 , 
30 0 , 6 , 30 0 , , 
'" 

, , 0 11 40 6 9 0 
_~12 J2...19 48 60 , " " 

" "" 29 , 
" " 29 

" 7 
52 

" , 
16 
eo 

" 7 

" 48 

31 
11 
16 
43 

are listed in Table 1. Wa see that n. ~ 3 and nb ~ 4. Also 
shown in Table 1 are the m"rginal probabllities/l, toi34. We see 
that the prevalence of thin layers IB _ 10m) ranges from 
28% lin areas 8 and 91 to 40% larea 1); and thatth" likelihood 
of thick layetS IB - 80m) varies from 38% (area 11 to 52% 
larea71 

The marginal probabilities ""' to ClJ are listed in Table 2. The 
likelihood olcalm seas IA - 0,05ml varies betwean 11 % (araa 7) 
at"ld 38% (area 1); while the pre""lenCII of rough seas IA -
1.5m) ranges from 15% larea 1) to 59% larea 7). Also shown 
in Table 2 for each area are the means and swndard deviations 
Ofboththelayer-thicknessandthesurfuclHoughness.Thevalue 
of A ""ries from O.39m larea 11 w a.98m (area 7); and the ""Iue 
01 B ran9as Irom 35m larea 1) t041 m (araas 61tlrough 9). The 
correlation coefficients batween A and B for the 10 areas ara 
also liste<J mTabla 2; these range Irom 0.18 (areas 4 and71w 

TABLE 2 
Marginal probabilities (%1; means and 5Uindard 

deviations [of surface-t"oughness, A. and leyar·thlckness. Bt 
and correletlon coefficient [between A and B1. in eaoh of 

the 10 geographic areas 

,---- -

"'11%) A 0. , 
"' '" 

I~';' 
Iml Iml Iml Iml 

I~ .39 ." 35 22 " " eo " ." " '" 21 " 3 22 '" 34 " " J7 " " 12 30 " .97 63 39 " .16 

" 39 " " "" 39 " .24 

" 43 33 '" " 41 " " 7 " 30 69 9B 63 41 " " , 21 44 39 ." ." 41 21 .19 
9 21 45 34 " " 41 21 19 

10 " 63 19 ." ." '" 21 " Bulletin Au.1. Acousi. Soc. 

TABLE 3 
Values of propagation loss IdBI 

lor 1 kHz at 50km range 

At .05 .3 1.6 

~ 
10 17491n91B4a 
30 202219255 
40 122137188 
60 91103128 

0.26 (area 61. lit is of interest that il we give equal weights to 
the 10 areas. then we can also calculate the cottelation between 
the ""lues 01 Aalld B;theresultis057which is much greater 
tIlan any of the intra"srea correlation coefiicients.l 

The joint probability distributions lor A and B that would 
resultifAand B were indepelldant vari.bles can be calculated 
from the marginal probabil'tieij shown in Tables 1 and 2. The 
main eflects 01 the correlation betweenAandBarewreduce 
the chances that 8, (thin duct) occurs withAJ U"ough surlace) 
and that 84 (thick duct) occurs with A, Icalmsurfacel. 

3. RESULTS AND DISCUSSION 
We examineltle signiflcanceofthacorrelatton betwoonA 

and B for two examples 01 acoustic propagation: a me<Jium 
Irquency (lkHzI at long range; and a high frequency 120kHzi 
at short range 

Medium Frequency at Long Renge 
Values 01 propagation loss (PU have ooen calculated from 

Eq.16(foralTequencyof1kHzandarangeof50km)foreach 
combination of Ai and Bj . The results are shown in Tabla 3 
The cumuRltlve probability distributions IC.P.D.I 01 propagation 
lossforthedependentcasewereobtainedfromTabiesland3, 
and are listed in Table 4 Idenote<J by Po). The C.P.Do's for the 
;ndepandent case were obUlined from Tables 1.2end 3, and 
are also listed in Tab"" 4 (denoted by PII. The C.P.D.'s for 
ptopagrrtionlossesgreaterthan130dBha"" not been computed 
because 5uch losses have no practical signilicance 

TABLE 4 
Cum,!lative Probability Distributions (%J of Propagation 
Loss for the dependent IpDJand Independent (PI) c<lses; 

the medium frequenCY/long range example 

r--..... X 90 100 110 120 130-.....X 90 :::'JOO 110 120 130 

IAle;;- Area---. . 
Ipo;L.<;x, 0 11 29 29 44 PoI!<;XI 0 9 28 28 55 
I PIIl'~"X) 0 14 32 32 43 PI{Pl<;)() 0 12 35 35 54 

, 7 
Poll'L<;XI 0 7 26 28 49 PD{PL<;XI (} 4 17 17 54 
PIIPL<;XI a 11 32 32 47 Plll'l';XI a 6 21 21 53 

3 , 
PDIl'L.';XIO 72323 47PoIPL.';XI 0 8272755 
PIIPl .. XIO 928 2B 46PIIPL<;XI (} 11333353 

4 9 
PoIPL~XI a 4 16 16 51 PD{PlQ(1 0 7 26 26 54 
PIIPL';XI a 62121 50PIII'L<;XI 01032 32 52 

, 10 

~~,~c::i ~ ~~ ~ ~ ~~ ~~I~~II ~ 1~ ~~ ~~ :~ 



90 100110120130 
Averageerror' 0 2.9 5.1 51 -14 

SDoftheerror 0 0.7 0.5 

4. CONCLUSION 
The assumptJoo ttlat duct lI"c~ leg, and s."f",p 'o.Jghnp." 

are independentvariables.whdn In t~cl1hcy t]dVC a ·:orrcI6I1oll 
coefficient of about 0.2. leads tu tv~,cBI ~rr'''S .J! ,evBral 
percentage poims .nthe cum·,ldtlve lYoudutl.ty dlSt"bunon of 
propagationioss. 
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Traffic Flow and Noise Levels at One Site 

Marion Burgess 
Acoustics Research Unit 
Faculty of Architecture 
University of New South Wales 

ABSTRACT: A series of mfNJ$urements of fraffic volumes end traffic noise lewils at one site in Sydney show the 
range of values which can be obtilined when short time samples are used, and highlight the nead 1& careful 
monilOring to ensure that the values oblainfld are really representative. The comparison bf!tween the measured and 
predicted values for L /0 s/mw that /Mye errors can be made if the prediction methods are used in situations which 
are outside their range of v"'idity. 

1. INTRODUCTION 
Repeated measurements of traHic flow and traffic noise levels 
have been made at one site in Sydney OV8r a period of 16 
months. The primary purpose of these measurements was to 
derermine the sound attenuating proparties of various facades 
using traffic noise as the source_ The data has been further 
analyssd to examine the variation in noise levels and traffic 
flow that can occur at one site and to compare the measured 
valusswiththoseobtainedfrompredictionmetnods 

2. THE SITE 
All the measurements were made in the vicinity of an expllf· 
imental building which has been constructed alongside a road 
in an industrial area of Sydney. The building was designed to 
enable investigations of acoustic performance of II range of 
facades, comprising various openable elements, to be made 
under field cooditions [11. The building is located on open 
ground,soonto be converted to parkland,end Ihe surface 
between the footpath and the building is essentially level 
and covered in rough grass. Th ... ., are nO reflecting surfaces 
nearby and the buildings on the other side of the road are set 
wall back_ The roadside boundary is identified bya wire mesh 
securityrence. The 12m wide rood has four available lanes, 
of which the two central lanes are predominantly used. 

3. MEASUREMENTS AND ANALYSIS 
The main purpose of Ihe measurements was to determine the 
traffic noise attenuation provided by various facades. Five or 
ten minute samples of traffic noise were measured alone 
position and simultaneously recorded at two Of Ihree other 
positions. All_microphones were 1.2m above tha ground; one 
was located at the wire mesh boundary fence and a second 
was located lmlromthebuTidingfacade. F01 a direct measure· 
men! the Signal from a condenser microphone was led into a 
Bruel BOO Kjaer measuring amplifier, filter set, level recorder 
and statistical distribution analyser. Precision sound level meters 
were used 101 recording with Nagra tape recorders and the 
lat ... analysIs used the same analysing equipment as for the 
direct measurement 

F01 the duration of the traffic ",,",esample,the number of 
vehicles passing the site were manually counted and classified 
into six categories (motor bikes, ""rs, light commercial, medium, 
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heavy and bus); these were later combined into two ""Iegories 
(CBtS and heavies) for USB in the prediction m<lthods. The 
traffic noise samples and traffic counts were synchronised with 
an acouslic cue 

4. RESULTS AND DISCUSSION 

4.1 TralficRow 
The recommendations [2] for the measurement of traffic flow 
for traffic engin .... rmg purposes are generally reJated to the 
determination of the daily, weekly or annual volumes, or in 
special casesths psakhour volumes. Short time samples are 
nOI recommended as even a two-tlour sample is eSlimated 10 
have a coefficient of variation of 15% asa basis for the daily 
flow estimation on an urbanlcommuter road [3]. However il is 
acknowledged [4] thai for prediction "of a day·s volume from 
an hour's v(llumethe maximum consistency occurs between 
9 am and 7 pm" and 101 most roads the pattern of hourly 
traffic ~olume shows a mornin9 peak followsd by a plateau 
and a broodsr alternoon peak. 

All the measurements at the experimental building Were 
made alter lOam on weekdays and were complsted before 
mid-'<llternoon. Any unusual flow, such as that resulling from 
an accident, was avoided. The histograms, showing the range 
of ""lues obtaitled fOl'the total whicles pe! hour and Ihe 
peC9tllageofheavyvehicles,calcu~fromthedataobtained 
during the five or ten minute samples on 114occasions,ara 
shown in Figure 1. The average values and standard deviations 

per hour 

Percentage 01 
heavies 

average 
485 

avorage 
29.7 

standard deviation 
71.7 

standard deviation 
U 

It is clear that even though maximum consistency in traffic 
volume may be considered to apply during lhe measurement 
times, the use 01 short lime samples can produce a wide 
range in the values fOf the traffic parameters. 

The estimates of accuracy and required sample times for 
maasurements of road traffic noisato be representative of the 
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Figure I: Rangsofrraffic WJiume$ for 114 SBmpl~s ar ona sire. 

Figure2:.R,JngeQf/raffit:1If}iss{evels,inrwrm;ofLlOrl8(A), 
forT6f)eaIBrJ"rea:;ur""l6TIrsarlWOpositionsIJ/oneM", 

Vol. 12No,2-li2 

tratlk: nOise in the ares are based on knowledge of the traffic 
volumes. TheS8mpiing "nor ALoq has been eSlimated by Fisk 
15110b" 

6L.Q ~ 7.4llm)1I 

where m '" number of vehicles passing during the sample time 

For the upper and lowe' ends of the range of Iraffic volumes 
attnissi\"thesamplingenorsar .. , 

Sample Time 350 vehicleslhr 650 vehicles/hr 
5min 1.4 1.0 

'.0 

Whileth .. se Sijmpling errors are not great, the error introduced 
by using the shorter sample time when the traffic volume was 
at its lower limlt was twice that obtained ior a longer sample 
when the traffic volume was at its UpPef limit. 

The UK pUblication for the Calculation of Road Traffic 
Noise [6J gives a recommendation lor the minimum sampling 
tima,imi",based on the traffic volume, q,amithe register rate 
lorthenoiseanalysis.r· 

t",;" ~ 4OO0lq + 120lr 

so when q = 350vehlhr. tml " = 11.4 + 120lr 
and q = 650vehlhr, tmin = 6.2 + 12011 

Thus the recommended sample time for the lower traffic 
volume is approximately twice that lor the upper limit 01 the 
traffic volume at this site. 

Short TIme samples 01 the traffic flow along a road Can ~ 
to inaccurate recommendations for the required sample time 

~~iS~~~S~he,:~:~rements to be representative of the tralfic 

4.2 Traffio Noise Levels - Measurement and Preiliction 
The L,o Ithe level exceeded for 10% of the time periodl in 
d81AI. was determined for each sample of traffic noisa l7J. 
The range 01 values for 90 measurements on the boundary and 
114 measurements at 1m from the facade are shown in the 
form 01 histograms in Figure 2. The range is in excess of 
10d8{AI and shows the errorS whicl1 Can be introduced if 
shon samples 01 road trafiic noise are taken to be representative 
of the traffic noise from a road. 

As the noise measurements and traffic flow count!,; were 
made simultaneously, this data can be used in the prediction 
methods to obtain a comparison between the maasured and 
predicted values for Ll0. Two prediction methods were used 
One IS that published by ths UK Department of Environment 
(DOEI 16) and the second is a modification by Burgess (BURl 
of an earlJsr UK prediction method following measurements in 
the Sydney Metropolitan Area. The traffic flow data was used 
in conjunction with the appropriate vehicle speMs and 
distancBs. The allowance of 2.5dB(AI for the reflection from 
the facade as specified in the DOE method,was also applied 
to the BUR method. The following equations for the regression 
between the measured and e8ch set of predicted values for 
L,owereobtained' 

Standard error 
Bounaary LIOIDOEI = 0.31 LIO(Me""1 + 4Il.25 1.22 

LtoiBURI = O.47Llo(Meas) + 41.48 2.18 

L'oIDOE) = 0.34 LIO(Measl + 44.14 
LIO(BURI = 0.67LIO{Meas) + 25.51 

Combination L,olDOEI = 0.31 Ll0lMeasi + 46.38 
LIO(BUR) = 0.60 LIOIMeas) + 31.51 

'" 2.19 

1.24 
2.22 
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Current RAN.R.L. Research on Noise 

from Wind and Wave Action 

at the Sea Surface 

Douglas H Catc 

R.A.N. Research Laboratory, Rushcutters Bay, 

Sydney 

It seems likely thai there are a number of mechan
isms of noise generation by wind and wave action, 
applying over different frequency ranges (sea my 
article in Vol. 6 01 Ihe Bulletin, March-June, 1978 for 
details). There have been attempts to model some 
oflhese theorelicallYWlth limited success. Inthetheory 
that we have oevelop~d over the last few years we 
have lnkor.n rather dl:ferenl approach by applYing 10 
thcssdsutiaceLlghthlllslheoryofnolsegeneration 
(urigic'ally oevelopsd /oraerodynamic noise: Ughthlll, 
1952 Proc Roy Soc Lon, A-211, 564-587), Lighthill's 
Ihoory 'ilsffect Identifies the fluid processes inherent in 
sound goneratiOfl by whatever means. Applying this to 
n<Jlse In the ocean requires the effect to be integreted 
ove, the surf~ce of the ocean and also over the body 
of tho oeoan if. ns In oUt model, noise from sources 
bE'low the suriace (suell as water turbulence) are to 
bc,ncluded 

The main result of our theory IS an expression In 
which the spectrum of the nOise received at some 
depth In the ocean is given in terms 01 the spectra of 
the fluid process~s Inherent in sound generation. The 
result is gene~alln that it applies to all mechanisms of 
rlOlsegeneratlon and has been derived w,thout appro
ximations. Other theories can be shown to be subsets 
of this theory, although they are somewhat different In 
form and include approximations. In order to detcr
mine actual noise le~els, the spectra of the appropriate 
flUid processes must be known. While they are intron
Sicalix capable of being. measured or modelled there 
are difficulties in obtaining reliable measurements at 
sea and theoretical modelling IS somewhallimited by 
our limited understanding 01 the fluid dynamiCs of sea 
surface mot!on. Any theory of noise generation by sea 
surface motion does, of course, ha~e to address these 
problems 

So far we have applied the theory to noise at fre
quencies of a few Hertz and below by modelling 
partly empIrically .,nd p<lrlly theoreilcally the spectra 
oltha flUid processes .llV"lved In surface wave inter
action The theory has been compared with measure
ments In Clcarefullycontrolled experrmentIn Woronora 
Dam and thE' rE'sults were in good agrcement. This is 
the f,rst time a tilecry ul noise generation by wind and 
wa~e action has prcd[ctcd nOise levp.Is In agreement 
with measurement (The results of this work were 
presQllted at thp. 11 leA in Paris). Woronora Dam was 
chosen as the sl\e fw the first sst of measurements as 
it allows much 1110;e expenmental cantrol than at sea, 
and a,olds the problem 01 sorting out the relative 
contnbutlonsofsurface nOise and distant shipping 
nolsl!. 

We hope to extend the experimental work 10 
measurements at sea. This requires the development 
of a special self-contained recording system which 
can be fixed on the bottom and left 10 sample nOise 
spectra. and Is free of any cables or moorings which 
might induce flow nOise. It wOl.lld be used In an envir
onment where shiPPing noise is low. tt would be 
recovered by transmitting an acoustic Signal which 
would trigger a release mechanism allowing the system 
to float to the surface. 

Future work on the theory will invol~e extension to 
the determination of noise in the frequency range of 
a lew Hertz to a few hUl1dred Hertz. 



Underwater Acoustics 
Research in the Marine 
Studies Composite 
D.J. Kewley 
Weapons Systems Research Laboratory 
Defence Science and Technology Organisation 
Department of Defence 
GPO Box 2151 
Adelaide, South Australia 5001 

INTRODUCTION 
Since itS ioception in 1974 the Marine Studies Composite 
(MSC) at the Defence Research Centre Salisbury has been 
active in underwater acoustics. The Composite was forrrnld to 
undertake the e~panded activities of an earlie< Underwater 
Detection Systems Group which, led by HA d'Assumpcao, 
had conceived and proved the concept of the advanced Barra 
sonobuoy currentlv in use with the RAF and RAAF. The 
Composite presently inCludes groups invoJved in underwater 
detecton systems, experimernal supponand signal processing 
and Classification studies. An oceanographic research section 
was also active until 1980 when the work was tr<lnsferred to 
the RAN Research labOfatory in Sydney. 

Currently the MSC is involved in research on a number of 
passive systems for the detection of undelW3ter acoustic 
signals in the presence of background no;,;e. Once detected 
these signals require classification as to tneirorigin. A useful 
method of understanding some of the lactors mvolved ts to 
investigate the various terms in the passive sonar equation, 
expressed in logarithmic form as 

SE is the signal excess in dB If or a 1 Hi! b<lndl relative to tru.t 
required lor detection, 

SL is the sound source level oi tha target of inter!l8t, 
expressed In dB relative to 1 /LPa' at 1 metre, 

PL is the signal loss in dBat1 metre due to propagation from 
source to receiver, 

NL is the background noise level in dB rell!tive to l!,Pa'IHz, 
AG Is the gain enhancement in dB 01 tha listening system. 

"d 
DT is the detection threshold of the processing and display 

system. i.e. the ratio 01 procesood signal power to noise 
~~~~r required for detection. expressed in d8 fOf a 1 Hz 

WhenSE = Od8 the target is just being detected 
This report will present aspects of aooustics research under

taken in the MSC relevant 10 evaluating the values of PL, NL 
andAG. 

ACOUSTIC PROPAGATION 
One of the basic problems in underwater acoustics is to 
detarminethe propagation loss of a given signal through the 
ocean. poosibly rBliecting of/the sea surlaceand bottom, out to 
ranges of hundreds of kilometres. The ocean is in reality a 
stochastic medium; its acoustic propenies fluctuate in space 
aoo time. As a first apP'oximation it can be modelled on the 
assumption that ,t has either constant Of gradually varying 
properties. The resulting cylindrically symmetnc HelmhoJU; 
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equatioo lor underwater acoustic propagation can be solved 
directly Of simplified for normal mode, parabolic equation or 
ray approximations. A summary 01 models is given in 111. 

Models of various types are currently in Use by the MSC 
Recl!l1tly developed modals a,e a ray trace model 121 and a 
split-step parabolic equation model [31. These hava been used 
to p,ovide predictions of PL in a variety 01 scenarios with the 
latter modal being useful for both deep and shallow water 
applications. A theoretical study [41 of surface duct leakage 
wasunderlllken using the parabolic equation method 

An investigation of the differences between the split-step 
Fast Fou,ierTranform (FFTI [3] and the Implicit Finile Difference 
IIFD) [51 methods 10' solVing the parabolic equation has shown 
[6] the effects of slllrting fields and that the FFT method was 
superio' lor deep water problems. For shallow watef cases 
IFD was found to be better 

To obtain dalll for model validation, experiments are usually 
conducted with eithl!! a continuous underweter sound projector 
or air-deployed SUS (Source Underwater Sound) charges with reo 
ceiverseitherbeingvessel"""ountedorair-deployedsonobuoys. 

AMBIENT NOISE DIRECTIONALITY 
The gain enhancement term, AG. in the passive sonar equation 
is defined as OdB if a single omnidirectional sensor is used. 
To increase this value the recei~er usually consists of an array 
of hydrophones, whose outputs are combined together to 
provide directivity s<multaneously in many directions. II tha 
ambient noise is isotropIc then the value ofAG is 10109 INI. 
whenNoonsorsareused 

The MSC has conducted experiments with arrays having 
horizontal and vertical apertures. Using a verticallin""r array 
IVLAI. the ambient noise vertical directionality around Australia 
has been studied. Some examples lrom the South Fiji Basin 
nave been presented [7,8). It W;J1; lound that tt1e shape of 
thase directionaiitiB8 was not isotropic and varied from an 
S.ghape at high Irequencies {e.g. 560 Hzltoa "hump"shape 
centredatnearhorizontalangIBsforlowfraquenciesle.g.70H~1 

When there are signals present in the noise various techniques 
[9·131 have been developed by the MSC which can be uSBdto 
investigate them. 

Utilising the ability of the VLA to discriminate between 
vertical angles it was found pm1sibleto eliminate sources of 
sound not locally ganerated and to calculate the effectiva local 
omnidirectional ambient noise. This method was used to 
produce Ihe resutts discussed in the ne><tsection 

WIND-GENERATED NOISE 
Recently vertical directionality data have bean used to 
determine the dependence 01 ambient sea nOO;e on local wind 
Correlations of wind speed with measured and local omni· 
directional ambient nelse wete found to be much improved 
lor the latter case at low frequencies (7,8]. These resu~ 
supported the earlier work bV Cato at the RAN Research 
Laboratory 114,151 which highlighted the effects of wind at 
low frequencies which are usually obscured by shipping noise 
in northern hemisphere data. By removing the local site 
dependence using the VLA, the surlace source levals for 
wlnd-generated nmse were obtained from the South Pacific 
data tS]. By including measurements obtained in the Eastern 
Indian Ocean. further refinement of these source levels has been 
made 1161. Using these source levels and the appmpmrte 
bottom reflection data. estimates of ambJent noise due to 
winds can be made lor different loc8tions 

FLOW·GENERATED NOISE 
II a hydrophone has a water flow Over it then there wm be 
noisegenersled byhydrodvnamic pressure fluctuations. Some 
W<Jrk on this topic has been undenaken [171 



SUMMARY 
These notes describe briefly some of the ac~vities of the 
Marine Studies Composite in {he field of underwater llC<lustics 
covering both experimental and theoretical topics "imed at 
improving underWater detection systems lor the Australian 
Defence Force~ 

A VERSATILE METHOD FOR ASSESSING THE NOISE IMPACT OF NEW TRAFFIC SCHEMES 

One 01 the tasks dealt with by local authorities is to assess the 
'mpact upon the population of noise from proposed new traffic 
management measures, such as one-way systems, bypasses, 
flyovers, etc. The usual approach is to calculate noise levels for 
selected locations, such as the lacade of residential properties, 
on the basis of projected traffic flow data ilnd a detailed 
knowledge of the lavout of the area in question Although the 
method 01 calculation iswell-Iried,itcan sull bea lengthy task 
to work out nOise fevels at a large number 01 loeotions, 
especially where there may be complicating factors such as 
intervening buildings or undulations in the level of the Sur· 
rounding land. In addition, and partICularly where the scheme 
goes to a Public Inquiry, more detailed information mav 
sometimes be requested on particular aspectS, or alternative 
uafficfiowdalaproposed,necessita!ingthecaiculationstobe 
repeated 

To o"!"fcome th,s difficultv a neW svstem based on modern 
comp~ter technology, and which may be the most advanced 
of fts kmd in Britain today, has been developed by Applied 
Research 01 Cambridge in conjunction with the Scienl~'c 
Services Branch, and is now in use by the Council. The system, 
known as M-Way, stores a map of the proposed scheme in Fts 
memory, along with tralfic Ilow data, end carries out the noise 
calculations according ro standard methods (Calculation 01 
Road Traflic Noise, Department of the Environment, 1975) 
which a,e also applicable 10( evaluating mandatory road 
schemes under the Land Compensa1<OJ1 Act 11S73) require
ments.'The calculations themsejves are performed on the 
computer's central processor within mlnut8S, and itisa simple 
task to r".run the program should this ba necessary 

The map 01 the road system uoder investigatioo is introdllOOd 
into the computer memory bank by means of a "dlgitising 
table". A large scale map is taped to the table and the corners 
of relevant buildings and road segmentstra<:ed with an elec· 
tronie pOinter eonnected directly to !hecompuwr. The heights 
01 roads, buildings and any barriers lOS(lund prOlJagationare 
also typed in. This information can be displayed on a v,sual 
displav unit, OJ plotted bv the computer on a flatbed plotter 
to the same scale as the original map, allowing the accuracy 
01 thedigilisation to be checked 

Besides the accuracy and consistencv implicit in the method, 
in which all roads and buildings are considered in every ooise 
calculation, the datablise bBcomesa permanent record oithe 
lOad scheme whieh can easily be re-checked or mOdiliedior, 
saV,differenttraf/ic Ilows or changes to sound barriers at some 
later date. The program can further be used lor comparing 
alternative road schemes or, perhapS,forstudving theeflects 
oi different configurations of noise baJJlers. Changes to a 
section ola road,by placiog it ioa cutting or at elevatioo, 
teQuiresbuta minor modificBlion to the dat8 

In due course it should be possible, by using simi~r tech· 
niques on some 01 the existing data produced from the noiSe 
studies, to predi<:t air pollution concentrations Irom traffic or 
even disturbance/rom road construclion 

The GlC's Noise Group has now substantial expe<ience 
withthesysten1,havinguseditfortrafficooisecalcuiations 
lor the North-South Route, Catford Town Centre, Vauxhall 
Bridge Road,the Hayes 8y-Passandthe MIl link to name but 
a-few. The Pollution Monitoring Gr.oup prov,des a service, 
uSing this system, to any london local authority 

R.Freedman, 
SdMfific Services Branch. Greater London COljncil, 

in London Environmenfal Bull~fin, Vol. 1, No.2, Autumn 1983 

Burrelln Au"!. Acousl Soc, 



Acoustic Deep Ocean 
Bottom Experiment 
Martin W. Lawrence 
Royal Australian Navy Research Laboratory 
Rushcutters Bay, Sydney, 2011 

Ocean Bottom Interaction of Acoustic Waves 
Acoustic waves propagating tnrough !he ocean experience loss 
and scatte(ing in the water, at the ocean surface, and at the 
ocwn bottom. It is an investigationofacQusticwaV9interaction 
with the OC9Bn hottom that is being reported here. 

The water-bottcm interlace ILe. the se<l lloor) is, over large 
areas, flat and ur1derlain byseciments hundreds of metres in 
thickness. Acoustic energy incident on this interface (with 
arhitrery angle of ,ncidenee) will be parttallyreflectec atlhis 
interface, and at other interfaces within the sediment pile. 
Furthermore.lhere is usually a gradient in sound speed with 
deplhinthesediment,whichresu~inenergybeingreturnedto 

the water column by refraction. There are potentially many other 
effectswhichwillbejJ<esentinvariouscircumstances,andwhich 
include effects due to shear waves, lateral wavBs, and interface 
roughness 

A variety of techniques have been used previously in order 
to investigate aC!)ustic bonom interaction. Recently, RANRL 
has been involved with use of a newtecllnique, which waS 
developed at the Woods Hole Oceanographic Institution (WHO!) 
of Woods HoJe, Massachusetls[IJ.Thistechniqueusessource 
and rsceiV1'lr within a few tans to hundreds of metres of the 
seafloor In the deep ocean (water depth fmm 2000 to 60DO m); 
the horizontal separation of source and receiver is gradually 
increased from Om to about 1Okm. The acoustic source 
produces a pulsed harmonic signal of a few hundred Hem (the 
signal is pulsed so that energy reflected fmm the sea surface 
may be gated outl. Both the magnitude and pha,*, of the 
acoustic signal are recorded lor analysis 

Experiment 
In April 1983 RANRL and WHOI combined with the Defence 
Sdentific Establishment 01 New Zooland to conduct an exper 
Iment in the New Caledonia BaSin, which is located in the 
Tasman Sea about hall way bBtween Australia and New ZB1Iland 
The ship used in the experiment was the HMNZS TuL The 
New Caledonia Basin has very flat calcareous sediments al 
a depth of 3200m. For the lirst time this experiment was 
conducted with the source 10000ted on the seafloor. 

Geoacoustic Models 
A geoacoustic model describes the ocesn bottom, specifying 
suchpropertiesassoundspeed,densitY,andabsorptTonasa 
function of depth. AgOOllcoustic modai can be determined by 
iteration of Imward models, i.e. the repB1lted calculation of 
pressure fields from assumed geoacouBtic models. An alternative 
msthod of determining a geoacoustic model fwm the measured 
pressurelield is to directly ,nvert the data using an appropriate 
algorithm. At this stage of development 01 such direct inversa 
techniques, the iterstiOll 01 fmward models remairwr a very 
useful approach 

Various acoostic theories haV1'l beoo employed to implement 
forward models. Currently, the geometric acoustICS approach 
is being developed for this purpose. 0"" advantage of this 
approach Ts the insight it can give 0f1 the affect that various 
parameters have on the total field. Straightforward geomel1:ic 
acoustics has some limrtations in this context and IIiIrious 
correctiOf1sare being incorporated to allow lor such effects as 
diffraction at caustics and beam displacement on reliection. 

Bulletin Aus!. Acoust, Soc, 

Caustics are regions of focused acoustic energy, in which 
geometrical acoustics predicts infinite intensities; diffraction 
corrections using Airy firnctions are normally applied. For the 
type 01 environmental model cOf1sidered here, the caustics are 
more complex than usual,becauseof fI) phase effects at inter 
facas lin particular veriation of phase shift with ray anglel and 
(iil cUj.()ff of a ray fam,ly by an Tnterfaca. Beamdlsplacemem 
effects occur when a beam (ora rayl are totally reflected byan 
interfaca, i.e. incident angle;s beyond critic~1 The beam is, in 
essence, displacad sideways along the interface. As for ths 
caustic correction, due to the demanding natura oftha current 
dataset, beam displacement needs to be incorporated in a more 
thoroogh way than has been done previously. The beam dis 
placement treatement being developed inheren"dy incorporato8 
the lateral wave Ithe lateral wave has the propeny of travelling 
along an interface while continually radialing energy away from 
theinterfaceina diract,onthat makes the critical angle with 
theinterfacel. 

Steady progress is being made;n matching geoacoustic 
models to the data from the New Caledonia BaSin, and also in 
matching the geometric acoostics results with thosafrom full 
wave thacries Iwhich inher9n"dyinclude many effects outside 
simpla geometric acoustics, but which do not give the same 
insight into the physics of thesituationl. 

Plana Wave Raflaction Coafficient 
The rnsults of this type o! experiment can be analy,*,d to give 
(in principlei tha plane wava reflection coofficientof the ocean 
bottom.Thsplanew .. vareflectioncoeffident(asafirnctionDf 
incidentanglelisanimportantgeometry~ndependentparameter 

whrch speciliesthe response of horizDntally stratified bottoms. 
It is a waypoint Tn the direct inversion of measured acoustic 
fields in ord .... to obtain a geoacoustic model of tho bottom 
~u~,:~,.itcanbeuseddirectlyasinputtoacousticprOpagation 

Somewhat surprisingly, it is not easy to detefmine the plane 
wavareflectTon coefficient. The problem resutts from the fact 
that any real acoustic source produces a spherical wave, nota 
plane wave. This has caused consldarablo problams In analysis 
of experiments using earliar techniques. In the experiment 
described here the total acoustic field at the recei~er is the 
sum of the direct field plus the field retumlW from the bottom 
H.e.the "rellected"lield). The reflected lield can be wrinen as 
the Hankel Translorm of the depth·dependent Green's Funclion, 
where ths transform convens from the horizontal wavenumber 
domain of the Green's Function to the horizontsl rangedoma,n 
of the pressure field. Thus by measuring the totsl acoustic 
field and subtracting the dTrectfield contribution, tho depth· 
dependent Green's Function may be found, leading to tha 
plane wave reflection Coefficient Techniques for efficiently 
performing this operation ara being investigated by WHOI 
reseachers. 

Concluding Remarks 
The author is currently on twelva months e~change at WHOI, 
working with GeorgeV. Frisk and Earl E. Hays on analySing the 
results of ths Tasman Sea experiment. Previously, Earl Havs 
was stationed at RANRL (during the period encompassing the 
experiment). The current work includes developing new 
techniques;n order to handle the unique charactariS!ics of the 
data collected here 

Reference 
1 G.V, FriSk, J.A. Doutt and E.E. Hays, "Bottom interaction of 

low frequency acoustic signals at small grazing angles in the 
deepOCS/ln",J.Acoust.Soc.Am .. 69,84-94(19811 

(Received 17 April 19841 



Theses 
THE ROLES OF FREQUENCY AND 
REVERBERATION IN' AUDITORY 
DISTANCE PERCEPTION 

Krislln Young 
A thesis submitted In psr/Is/fulfilment 01 the requirements 
for the Degree of Bachelor of Arts (Honoors). Department of 
Psychology, University 01 Sydney. 
SUMMARY 

direct to reilected sound. Normally, for absolute dista~ce 
judgments to be made, the sound source must be familIar. 
When the reverberation cue Is evBllable, It is li~ely that 
familiarity with the sounds' environment Is important. 

CertaIn methodological issue" are Important In the study 
of auditory distance perception. Response indicators and 
Instructions can produce cognitive biases in the ob.ervers 
judgments. The experimental design must be appropriate to 
the stUdy of absolule or relative dlstanoe. Cognitive biases 
assocleted with certain designs must be recognised 

An experiment was conducted to examine the rolllS of 
frequenoyand reverberation In auditorydislance perception. 
!twas hypothesised that the ratio 01 direct to reilected sound 
WOuld determine the judged absolute distance 01 sounds 
re""rded on a dummy head and presented over headphones. 

It was found that the frequency of the sound determined 
the distence judgments. The pattern 01 judgments reflerned 
the way in which lamillar sounds are judged, accordIng to 
knowledge of how Irequency varies o~ar distance. There was 
no significant effect 01 revsrberation. 

The results Indicated the importance 01 prior experience 
with and the current context of ~ounds for auditory distance 
peroeption. 
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Slandards 
Recently reteased Austrellan standards 

following: 
Portable Equipment for Inlagration of Sound Signall_ 
AS 2669, Pari 2 

The purpose of St~ndard AS 2659,2 Is to provide guidance 
in the use o/Integrating instruments such as integrating (or 
averaging) sound level meters and sound exposure melers 
(or noise dosemeters). which are beIng used extensively lor 
making sound meesuremenlE. 
Cop;"" of AS 2659, Part 2 can be purchased from any SAA 
office at a cost of $9.20 plus $1.50 postega and handling 
charga 

Measuremenl and Evaluation of Human Exposure to 
Whole Body Vibration - AS 2670 

AS 2670 will enable persons involved In the measurement 
and evaluation 01 huma~ exposure to whole body vibration 

;::e:~r:d "1~t~~~o~j~~~eW~II~~~eu~~:~~i~~e~;~~~~ h:~e~~ 
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and evaluated under similar conditions 
Cost: $11.40 plus $2.50 postage end handling charga. 

MeasurGmenl Procedure~ for DuclGd Silencel'll- AS 12.77 
AS 1277 deals with the objectIve maasurement ~nd deter

mination of the periormance of unit allencars and silanclng 
elements for ducled ventilallng and air-<;onditioning ~ystems. 
Cost: $13.40 pillS $2.50 postage and handling charge. 

Tape Recording Equipmenl lor AcousHCIII Musuramlnt 
Systems-AS 2880 

The Standards Association 01 Australia has published a 
new standerd dealing with the performance requirements 01 
tape recorders lor acoustical measurement use. 
Cost: $5.00 plus $t.25 postago and handling cherge. 

Meuurement of Road Trpffl~ Nolae_AS270.2 
The Standards Association 01 Australia has publIshed a new 

standard dealing with methods lor the measurement aImed 
trallic noIse end for the collection of e"",oclated data. 
Cost: $9.80 plus $1.50 postaga and handling charge. 
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Machine Vibration Monllor-World premiere 
An Auslralian designed, New Zealand made (Fountain Cor

poratlon\ microprocessor based ma"hine monitor, for con
tinuou! machinary haal1h monilorln g, was given lis world 
premiere display to industry in Matbou ..... "",ently, 

Oescrlblngth(l fu nclionsof "Plant8ug",Fountain 's Engl
neflfing Manager, Ken Trlbbte, sa id "Ptant 8ug" 'uns on en 
8085 microprocessor and continuously performs 64 line FFT 
spectral procasslng, A three-stage alarm at 6, 12 and tadB 
~ev~~~:" from tha fearned raterence may 00 chanoa<! by 

four channel. are automatically scanned and Iront panel 
LEO Or remoto te rminal display via standard AS232-C or 
optional 20mA CUffent loop is provide<!, Tt>e mid and high 
alarm. operata two relays. A numerical panel display i .... 
dicates the relative AMS level 01 each channol during sca .... 
nlng. 

In additlon,the "Plant Bug" sell-tests each 256 cycles, 
ensuring maximum reliability of protection. 

The " Plant Bug'", re liably guarding maChinery and con
tinuously performing fFTspectral analysis can prov ida ample 
warning 01 machine doterloration whil.t plnpolnllng lis source 
Conlldent extension 01 maintenance periods and reduCed 
downtime and costs can qulc~ly recoup liS installation cost. 
m::" intormillon about -'Plant Bug" contact Vlp lC Inftru_ 

Melbourne, Mr. Malcolm Mulcare (03\2408731 _ Sydney, 
Mr. Dirk Bout (1l2)7363011 Or Vipac ollices In 8rlsbane 
(1l7)3718tOO----Adelaide (06)4t15991 - Perth (09)3617311. 

Hand Held Spectrum Analyzer 
T~e widest display range ,,1 any available sound leve l 

meter/acoU51ic analyterisone leaturethatwllloo appreciaied 
i)y uSerS 01 the l arson-Davis model aooacoust ic analyzer IUSI 
re l8ued in Australia i)y Vipac Instruml nt. Ply. ltd. 

Manually oparale-d or aulO-functionlng under the control 
01. programmable calculator. Ihe L0800 prOVides more 
::::~~urement pow~ r than ever before In a hand h~ld instru-

Features inciudeSOd8 span linear l ED disp lay and 
ttJ-.150dB measuring range piuS In-bull1111 and 1/3 octave 
band analysis. Averyaxlen.ivearrayo!paripheralsco .... 
5isling 01 calculators, soltware. printers, plotters Bnd data 
siorage davlces ara availab le Irom Vipac. 

Accossorles Include MOdel 801 signDI processor with four 
computer-selected microphone Inputs, Int8mal w!lite or pink 
noisegenefators,pr~rammablesignaloutputlovolsandpari
pheral equipm ~ nt switch channels lor rolatable booms or 
"oorlappers 

The MOdel 802 accelerometer p,e-ampliflerenables inpulS 
Irom Iwo nl-..... lal accelerometer. (6 Channel lotal). It has 
programmable Input sensItIvIties and provision lor hlgll and 
low impedance accelerometers with eleclron lc Inleg"ltion 
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:r;nlhe measurement 01 displacemenl, veloc ity and acce lera

The Larson-Davi s system Irom Vlpao Instruments p,ovlde. 
new micr"'processor gene,atlon noise and vib ration measure
ment al an atlordab le prIce 

Furlhe< Inlorm, tlon from Vipac InstrumenlS 
Melbourne, Mr. Malcolm Mulcare !1l3) 24118471 -Sydney, 
Mr. DIrk Bout (02)7363011 or V'pac ollices In Brisbane 
(1l7)371al00----Melaide (08) 465991-Perlh (09)36t731t 

tmpaclHammer 
An Impacl Hammer, Typea202,ha. recently bcen released 

by 8ru.1 & Kjaer, Tho 8202 I. an In. trumenle<! hammer for 
testing struclural behaviour In conJunclion wilh a dual- Or 
multi-channel spectrum analyzer. The lorca applie<! to Ihe 
strUClure is measured by the buill-In, Individually calibraled 
Force Ttansducer Type 8200, wh ile Ihestructur.1 response is 
mea.ured with a separ.te Bccel8rOmet~ r 11Ue<! to Ihe lest 
object. Th" throo dilferen! tips (sleel,plasllcand rubber) 
supplied wilh Ille a202 enable the pulse duration to be varied 
lrom 0.2 mS 10 5 ms with a maximum force 01 5000 N on a 
maSSive, hard obj(lCl. Typical applicalions 01 the Impac! 
Hammer with a B & K Dual Cha~nel Analyzer Tyl'O 2032 or 
2034 are ImpaCI lestlng Ifor delermlnlng frequency response 
lunctions) and &spart 01 a dynamic structural t"stingsy.tem 
(lor mechanical mobility and Impedance measurement., for 
modal anatyslsand lor tlle l lmulation olstruclural rosponse) 
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a system that solves both problems of 

ACOUSTIC ABSORPTION AND SOUND TRANSMISSION lOSS 
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Contact the CHADWICK GROUP for more information 

Sydney, 428-1388 Melbourne, 429-9111 Canberra, 97-3366 
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by. 

STRAMIT BOARD or EASIWAll faced with pre-finished 
perforated vinyl-clad semi-rigid fibreglass - providing -

Roof/Ceiling & wall constructions tested to perform 
in excess of SiC 49 whilst also having OORC 0.70 
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A National Company using 100% Australian products 

SYDNEY 
(02)6315222 

CANBERRA 
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INTERNATIONAL NEWS 
Institute of Acoustics 

Spring Conference 1984 

TIIa Institute 01 Acoustics Spring Conference, entitled 
Acoustics '84 was held at the Univershy College of Swansea 
In Wales from Monday, 9th April to Thursday, 12th April and 
was attended by Over 100 delegates. An international con
ference on Condition Monitoring was held at the sarna time 
and the Joint Trade Exhibition enabled the msnufacturers to 
dlspaya wider range of instrumentation than is normally 
shown at Aooustlcs Conferences 

Overaillhe conference was weli organised and although 
the programme was very full there was stili lime for 
f~i!~~~es and Irlends to meet and discuss mailers of mutual 

-----Marlon Burgess 

Nlghl Lorry Ban 
A nighl and weekend ban cn!lll heavy goods vehicles of 

more Ihan 16,26 melrlc tonnes gross weight In Greater 
~~~~i7tehe~ been agreed in principle by Ihe GLC's Iransport 

Suggesled times of operation are between 9 p.m. and 
7 a.m., but lurther consuitalions on Ihisend otller matters will 
~~d h~:~e~;,er Ihe next few months with Ihe freight Industry 

Items to be conSidered further include 
• Possible exclUSion 01 Saturday momlngslrom the ban. 
• Measures 1o control the noisiG!)Ivehlcles between 7.5 end 

16.26 melric tennes. 
• ~~~d;~~ t~:.an te certain areas outside Greater London 

• Possible exclusion 01 cerlain environmentally suilable 
roads to give accesS to induslrlal or commercial sites, 

_lnclUslonlnthebanolcertainlengthsollrunkrolldto 
:r~~~ ~~~.h movements and elsa seClions of sensitive 

• A plan to exempl vehicles designed or modified 10 meet 
slnngentbul precl!oeble noise limits, 

Bulielin Aust. Aooust. Soc, 

Dave Wetzel, who chairs tile committee. said; "The GLC 
Is on no doubt about the essential role that lorries play In 
the economic lIIe of London. 

"But umestrio!ed use of big lorries creatas seriousenvimn
mental problems, Including enough nojselo prevenl250,OOO 
Londoners' from getting a decent night's sleep." 

12th International Congress on Acoustics 
Seoretariat 
Box 123, SIalion 'Q' 

~,:;rJr7.Canada 

POLMET '85 
Asia and Paolflo Regional Conference 

"Pollution in the Urban Environment" 
Hong Kong, 2-6 December, 1985 

Call for Papers 

Contributed papers are Invited for the sessions dealing with 
Noise in Ihe areas 01 

• Noise sources, surveys and s'-'Sessment 
• Environmenlal noise control strategies 
" Planning agaInst noise 
• Noise contrOl in praclice 

intending authols should submit an abslrecl 01 200-300 words 
(three copi!lS) to the Secretariat, \0 arrive before Ihe 
31st AugLl8t, 1&84. 

The official address lor all oorrespomlenca is: 
The Secretariat 
"Pollution in the Urban Environment" Conlerence, 
57 Wyndham Strset, 1Sl Floor, 
Cenlral, 
Hong Kong. 



Future Euenis 
AUSTRALIA 

1984 

August 27-31, HOBART 
12th C<:>~ference, Australian 
Research Board 
OVe, 100 papers, ::I slmuUaneO)us ~es
slonscoverlng all aspecls of ,oaclsand 
roadtransportalion. 

Detai/s: AumrlJJlan Road Research 
Board, P.O. Box 155 (Bag 4), Nuna
Wtiiding, Vic. 3131, 

September 19, MELBOURNE 
Victoria Division AGM 6-10 p.m. 
World Trade Centre 
An open forum on the future 01 the 
Acoustics profession. 

Delails: Vic/o,ia Dlv/alon, National 
Science Gemre. 191 Royal Parade, 
Parkville 3052. 

October 9, MELBOURNE 
Victoria Division technical visll to 
Aeronautical Researoh Labs. 

Details: See Sept. 19 Item. 

October ao-November 2, 
SYDNEY 
7th International Conference 
Computer Communication. 
Conference theme: "The New World 
of the Information Society". 
Detai/a: Gemferem:e S901<1tary, G.P.O. 
Box 2367, Syd'ney 2001. 

November 1-2, PERTH 
Australian AC<)ustical Society 1984 Con
ference. 
'Nclse and Vibration legislation In 
Australia". 

Detal/" F. R. Jamieson, Acting Secre
tery, W.A. Division, A.A.S., 2 Baryl Ave .• 
Shelley, W.A. 8155. (AI~o 8<ile paga 6 
thls;ssue). 

December 3-7, MELBOURNE 
Australian Institute of Physics. 
3rd Applied Physics Conference: 
"Physics and Australia's Resour
ces". Royal Melbourne Instltule of 
Technology. 
Details: Ken COOk, Conferance Secre
tary, Dept. at Applied Physl(l8, RMIT, 
G.P.O. Box 2478V, Melbourrlfl SQ()I. 

December 4-6, SYDNEY 
International Conlarencecn Underwater 
Acousllcs 
Special sessions: (1) Interactions wilh 
the sea Iloor. (2) Shallowwate' propa
gation, (S) Acoustic fluctuations. 

Delal/s: MarshaJi Hall. Navy Research 
~~~~~~:h'/.O. Box 706, Darl/nghura/, 

1985 

February 3-8, MELBOURNE 
Australian AsSOCiation of Speech and 
Hearing Annual Confarence. The pro
gramma aims 10 highlight lopical areas 
of therapeutic InlllNenlion. clinic and 
Vol. 12No.2-62 

staff administration and profassional 
development. 
Details: ASSH Conferance Secratariat, 
P.O. 80)( 29, Parkvllla, Vfc. 3052. 

INTERNATIONAL 
1984 
August 21-24, SANDEFJORD, 
NORWAY 
FASE 84 - 4th Congress of the 
Federation of Acoustical Societies 
of Europe. 
Secretariat: FASE 84, Se~r. Gen. J. Tro, 
~tt:.' N-7ro4 TRONDHEIM-NTH, NOR-

September 6-7, MERKSEM, 
BELGIUM 

5th JAN PALFIJN Symposium Euro
pean Conference on Echography. 
"Fetal abnormalities as detected by 
ultrasound". 
Dalails: Mm. H. HeyrrDe Decker, Gllbr. 
V811 Rasmdonchslraat 48. 2000 ArI
twerp. Belgium. 

October 2-4, CESKE 
BUDEJOVICE, 
CZE.,CHOSLOYAKIA 

23rd Acoustic Conterllnoe on Phy
siologlool and Psychological Acous
tics, Acoustics of Speech and 
Music. 
OrganiSing Secretary: Mrs. Eva Dosta
Irlva, House of Technology, Gorkaho 
namastl23. 11262 P,ague 1. 

Oelobsr 8.12, MINNEAPOLIS 
Meeting of the Acoustical Society of 
America. 
C~l1irman: W. mxon Ward, ,Haaring Re
search Laboratory, UnlverSJ/yof Mlnne_ 
SOia, 2630 UnIVersity Ave" S.E. MINNE
APOLIS. MINNESOTA 55414. 

December 3-5, HONOLULU 
INTER-NOISE 84 
Organised by !NCE./U.S.A. in oo-opera
lion with !NCE/Japan. Secralartat: P,O. 
Box 3489. Arlington Branch. Pough
keepa/e, N.Y. 128Q3. U.S.A. 

1985 
April 8.12, AUSTIN, TEXAS 
Meeting of the AcoL.!stieai Society 01 
America. 
Chairman: Professor David T. Black
stock, University 01 TexatJ, P.O. Box 
8029, AUSTIN, TX 78712. 

Mar 6-S, HELSINKI 

June 2-5, U,S.A. 
NOISE-CON '85 
INCE/USA National Conference on 
Noise Control Engineering. 
Details: Prol. R. Singh. Mach. Eng. 
Dept., Ohio Stata University. 206 West 
b~~a~i;';OWMBUS. OH.43210. 

August 4-9, MANCHESTER 

~~rg~~f.nal Congress on Education of 

Details: Prot. Taylor. Dept. of Audi
ology and E.ducatlon of I~e Dsal. The 
University 01 Manchllstflr. 

~~::.~~ 19-20, MUNCHEN, 

rganised by VDI, 

E. Zwicker, Instilut 
dar T~/schen Unl
Arc/sstf. 21.8 Mun-

June or September, DELPHI, 
GREECE 
5th FASE Symposium on "Inte
grated Acoustical Environment 
Design". 
Organised by the Hellenic Acous
tical Society jointly with the Acous
tical Socillty of Yugoslavia. 
Details from: E. Tzakakls (5-FASE-8tl) 
5. Aglou Seraphim SI,. ThessaJonlkl. 

October 1985, HIGH TATRA, 
CZECHOSLOVAKIA 
24th Acoustical Conference on 
"Building and Room Acoustics". 
Secratarlat; House of Teohnology, Ing. 
~ra~:!a~~~ova, Skultelyho uf., 881 30 

November 4-9 
NASHVILLE, TENNESSEE 
Meeling of the AcoL.!!ltical Society ot 
America. 
Chairman: Robert W. Benson. Bcnl/rrln 
'nc., 2970 Sidco Drive, NASINILLE, 
TN 37204, 

December 2-6, HONG KONG 

1986 

Asia & Pacific Regional 

he Urban Enlrironmenf' 
Secretariat, POLMEr '85, 
SI .. First Floor, Central, 

TORONTO, CANADA 
12th leA Congress (Internalional 
Commiesion on Acoustios). 
SecretarIat; 12 ICA, 5007-44 Charlas 
Slreet West, Toronto, Ontario, Canada 
M4Y1R8 

May 12-16, CLEVELAND, U,S,A, 
Meeting of the Aooustlcal Society 
01 AmerIca. 
Chairman: Arthur Benada, Casa Wes
tern Reserve University, Physics De
partment, Cleveland, Ohio 44106, 

May 1986, WIEZYCA, POLAND 

~~do~~~~~~~n:~dS~~~TiO~~~~~ on 
Organised by the University of 
Gdansk. 
Details from: Prol. A. Sliwinski, Unl
wersytat Gdanski, /nstytul fizyki Dosw. 
ul. Wlta Slwosza 57, 80-9&! Gdansk. 

July 8-11, GYOR, HUNGARY 
6th FASE-Symposium on "Sub
jective Evaluation of Objective 
Aooustical Phenomena". 
Secreterlat 10 be announced. 

Bulletin Auat. Acoust. Soc. 



~ AUSTRALIAN 
57 LORRAINE DRIVE 

BURWODD EAST, VIC. 3151 
Phone: (03) 233 5889. Telex: 34644 

Weare pleased to announce theeslabllsh
men! of Australian MetrosonlCS Ply Ltd. (Inc 
in Vic.) wilh head office located in Melbourne. 

II has long been recognised that a presence 
of Melrosonics Inc. in Australasia with much 
closer ties to the equipment source was 
preferable to our customers having to deal 
through a local dislributor, hence the decision 
to establish an Australasian presence,located 
initially in Melbourne, was taken 

Our Manager, Mr. J.Veslergaard, has been 
assOCiated with Ihe selling and service of 
Metrosonics TM Equipment since It was first 
Introduced to this country in the early seven
ties. He !lEIS attended and completed training 
courses at our plant in Rochester, U.S.A., and 
IS well qualified to offer sound advice when 
it comes to seleelion 01 the best product mix 
for d sldted application and its expansion. 

The Melr050nics range 01 environmental 
nOise measurement instrumentation as well 
as the new range of portable data acquisition 

M ETROSON ICS e,· 

systems from the newly formed Metrosonics 
Inc. Industrial Products DiviSion, is now avail
able here in Australia. as is service, repair 
and calibration facilities (10 NAT A. slan
dard) where applicable or to a compliance 
certificate from a chartered engineer 

Literature is available showing some ofour 
l1ew products at work. We will be ol1ly too 
pleased to furnish you with an obligation-free 
quotation whenever you deSire or have a 
need. We would be pleased ilyou could make 
other people in your organization aware Of 
thiS new development for Metrosonics 

We are also abieioofferforhirea rangeo! 
equipment to see you over a lighl s~ot. 
Should you require any further information 
please contact us on either address below. 
YOurs faithfully, 

J. Vestergaard, M.I.E.E.E., Manager 
AUstralian Metrosonics Ply. Ltd. 
57 Lorraine Drive, Burwood East, Vic. 
Phone: (03)2335889. Telex: 34644. 
Charles Safmon, N.S.W. Sales 
Environmental Measuremenlsand 

Electronics 
P.O. Box 763, Gosiord, N.S.W. 2250 
Phone: (043)692639. 



AUSTRALIAN 
ACOUSTICAL SOCIETY 

1984 CONfERENCE 
"Noise end Vibration Legislation In Australia" 

University of Western Australia, Perth 

1-2 November 1984 

The W.A. Division of the Australian ACollstical 
Society invites submission of papers for presen
tation at the above Conference. Papers shall be 
in tha following areas: 

1. Environmental and OGcupatiorull acoustic 
legislation; 

2. Review or criticism of existing legislation 
or proposals for future Improved legisla
tion; 

3. ~parlence or problem~ with the applica
tion of existing legislation. 

Abilirecis of not more than 200 words should 
be forwarded by 31 May, 1984, to F. R. Jamieson, 
Acting Secretary, W.A. Division, Australian Acous
tical Society, 2 Beryl Avenue, Shetley, W.A. 6155. 

Complete papers not exceeding 2,000 words must 
be received no later than 31 August, 1984. Details 
of the required formal will be provided at the 
time of notification of acceptance of papers. 

• Internalional Conference on 

"Developments in Marine Aeoustics" 
4-6 December, 1984-Unlverslty of N.S.W., Sydney. 

The topics ro be covered in the programme are
(1) Sea-floor acoustics; 
(2) Propagation; 
(3) Acoustic scattering and sensing; 
(4) Sea noise; and 
(5) Signal processing 

Programme 

The programms will include-
(1) Plenary sessions addressed by eminent internationat 

invited speakers; 
(2) Contributed paper sessions; and 
(3) A conference banquet. 

Contributed Paper. 
Anyone likely to allend and present a lactura is requested 

to submit complete papers (betwgen 2 and 6 pages) ro the 
Technical Programmer by the 2nd October, 1984. 

Technical Programmer 
Dr. M. HI11I 
RAN Research LaboratoFy 
P.O. Box 706, 

~:~~;f~':{~h~S'W' 2010 

COillerefice Seoretary 
Dr. J. I. Dunlop 
School 01 Ph)'llics 
University 01 New South Wales. 
Kensington, N.S.W. 2()33 
TeJ~x' AA26OS4 

Victoria Division 
Site Visit to Government Aircraft Factories 

A site visit was organised on 14th June, 1984, to the 
Design and Development Laboratory of the Government 
Aircraft Factories, Department of Defence Support. The 
o & D Laboratory is responsible for the Vibration and 
Structural Dynamic lesting of aircraft. 

Members who attended were fortllnate to see the 
following demonstrations: 
• (a) Use of a 70 kN (20,000 Ib force vector) dynamic 

shaker table to demonstrate the effect on eqUip
ment in a sinusoidal elWlrOnment condition 

(b) Random testing on air missile environments by 
the use of spectrum shaping equalisers, etc. 
The control Is achieved by using HP 1000 ran
dom Vibration control. 

• Structural dynamic modal analysis of machine work 
using photographic methods, etc. This room is the 
heart of the laboratory, it incilldes data processing 

~~dnart~~~¥Y~isl~~~r~~v I~~~~i~~mfcn~n~r~~ia~esting, 
• Climatic simulation of environmental conditions 

which include high ~Itltude temperature and control 
chamber and humidity control chamber. 

-H. SIN CHAN. 

AAS Representatives on SAA Committees 

Following is a list of Sooiety representatives On SAA com-

~i~E~::ia~~;~~eor~~~~ted for Information relating to 

Measurement Noise - Household and Small Appliances 
MAS. V. BAAY, N.S.W. 

Committee: AK/2 
~~~.,:;;~ques for Measurement - MA. A. C. WILKINSON, 

Committee: AK/4 
Architectural Acousllcs - MA. E. T. WESTON, N.S.W. 

Committee: AK/5 
Community Noise - MR. P. A. KNOW LAND, N.S.w. 
MR. A. J. CARR. VIC 

Commill .... : AK/9 
Noise from Pneumatic Tools and Machines - MR. L 
KENNA, N.SW 

Commillee: AK/-
Acoustics Standards Committee - MA. G. E. HARDING, 
",C 
MA. 13. A. AILEY, VIC 
MA. P. R. KNOWLAND, N.SW 

The Acoustics of Slrlnged Musical Instruments 

Proceedings of the Wollongong Co-operative Work
shop, 5-8 July, 1980 
Published by the Uni~ersity of Woliongong, 1982, 289 
pp. A$15.00. Edited by Abe Segal. 
The book contains 16 papers on a variety of topics relating 
10 the violin, guitar. clavichord, etc., by authors from eight 
different countries 
Copies may be obtelned r,om, 
Depar1ment of PhySiCS, Univ~rsity of Wollongong, P.O. Box 
1144, WDLLDNGDNG, NSW 2500. 
Payment should be mad .. to "Wollongcng String Workshop". 

Review of the Experimental Building Station 

The Minister for Housing and Construction. the Hon. Chris 
Hurford M.P., t€lcently released the Report of the Review 
Committee for the Experimental Building Stalion, Sydney 
(Ryan Committee). The t€lport has now been printed and will 
be available, free of charge, to key groups and individuals 

fn%~~::r:n ~~Ihtht=e R~~i~~n~/~~~~'1n ~~t~r:::~n c~~~rl~~~~ 
of the BUilding Station. 

th:h~o:~~:[:!i.an Acoustical Society made II submission I\) 

Bulletin Aus!. Acoust. Soo. 



INhentheded.<ionwasmadetoinstal aRcter 
Rinkinthe~F\.I1Factory~at 
Pratlran, Melboume,itwasrerogrizedthatscores 
of)QJngpeopleonroilerskatescancreate agJeat 
\QIumeofnoise.RIPPlESOI..U>wasselectedasthe 
ceiling ining because ofits J)I"C1'.€I1 00ity to absorb 
sound. No\ealso intheab"Jo,e photograph haw it 
can efuctM:ly be cur.ed for an interesting design. 

f.swellasredt..dngnoise,RIFf'LESOOND 
pro--.;deseffuicnt~ard.maMnum 
~ofnatural~l 

The RIPPlESOONDSystem comprises 
corrugated,perbratedak.imiriLJ"nwitt1~ 
and bulknsulationabo\e. BecauseofitsUght 
I'.eight,it'seasi~susperdedfrom neworexisting mot_, 

RIPPLE SOUND 
mar>Ulaclur...:land installcdby 

RENHURST INDUSTRIES 
.~.~X::::'.:::::::::::7::'.o .......................... . 
~ ~:;U~.t. I:-:~~~~~. ViC. 3170 
: Plrtase s~nd me "!<:lst details 0 & literature 0 i about RIPPLE SOUND 

: Name 

~ Company 

i ~ress .... 

~""'re Melb. 5603055 
Syd. 7096022 
Bris. 2657777 
Adet. 2557666 
Perth.4515666 



Ring us at Bradford Insulation. 
We have the range ofrockwool andfibreglass products 
to meet the demands of all acoustical consultants. 
Sydney 6469111 Melbourne 5600155 Brisbane 2773422 
Perth 4514444 Adelaide 47 5244 Hobart 725677. 
Bradford Insulation 

((s)m? ' BuHding Materials for AUstralia 


