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ABSTRACT S :
One of the most importnnt sources of errors in hydroacoustic

A stock assessment is related to the stability of the measuring

system purameters during years of its exploitation. As an ex-

-ample, observations on hydroacoustic sensitivities of the e--
" ochosounder and calibrating hydrophone of r.v, "Profesor Siecd-

lecki" during 12 years of its exploitation'are shown, On the’

. basis of those data, regression lines.of sensitivities reduc-

tion have been calculated ‘and discussed, Conclussions on how
to minimize the error related to stability of the system pa-

"rameters -are- enolosed

'INTRODUCTION

The fishories research vessel "Profesor Sisdleoki" /. 90m /!

-was_ built in 1972 at Gdarisk Shipyard for the Sea Fishories
: Institute /MIR/ in bdynia. The vessel was equipped with SIM=- -

RQD scientific hydroacoustic systcm, with the main task to

- estimate fish resources. The system consisted of EX 38,EK 50, .
K 120 sounders, SU-2, SK-120 sonars, QM MKII integrator and"
’ hydrophone monitor unit and cslibration 1nstrument sot. In _
' ‘the most of cases EK 38 with narrow beam (5.’°x 5 )transdu~;

cer was applied for stock assessment, As the standurd ror B

.f“fcalibration purposes hydrophone LC 32, produced by Atlantic
i’_.=Resu:mroh Corporation, was used till the present time. The " in-
fftention of this paper is to determine possible errors or bio-’
“ 'mass assessment, estimated a posteriori after a long period :

”5;01 exploitation. As .the main subjeots for discussion instru—_mf
;jmental oonstant of EK 38 sounder and hydrophone sensitivity

ffé_were observed. Conclusions should ' help in exploitntion of..

Aff;hydroaooustic systems for ovulunting the biomass of living
Sgtresources of ‘the’ sea.,- : . L A


funk-haas
Neuer Stempel


k_MATERIALS AND'DISCUSSION

Finul result. ot'celibrating procedure of hydroacoustie system ‘is
closely connected with accidental and systemdtie conditions du-
Aring the measuroments, ’ . B ' ‘ |
Accidental factors are caused by propagation situation, correct
setting of hydrophone on acoustieal axis,power supplying, regula-

"tion of measuring 1nstrument8 and personal churacteristics of resg--
‘ponsible staff, .. : . o . _—
&ystematie errors. follow the instrument standards changes, especial-

ly trensmitting and .receliving response of the hydrophone. If the
hydroacoustic .system.calibration procedure is realized by hydropho-
ne,'instrumental constant of the echosounder is expressed Iin the
rollowing_way: '

SR ==VR + SL =

=fu = (1« a) + 20 10g r] [uout - S = Uy gy *+ 20 log r]=
=U - (M+8) + Uout - hydr +40 log r - 4 /1Ly
where; L . ' ‘
S - system instrumental constant . [dB// V]
VR - vol tage response . [dB//‘V/}lPﬁ]
SL = source lovel S [aB// pra)
M - hydrophone transmitting . —
, voltage response o {av// urPa/v]
S - hydrophone receiving B -
voltage response .. - [hB// V/pPa]
Uoui output voltage of sounder, .
: receiver . o o [dB//V]
Uhydrtransmitting hydrophone R

voltage during SL measurement [hB// vﬂ : ]
-U. .~ receiving hydrophone : -

' voltage during VIt measurement [hB// VT-
r. - distance transduoer—hydrophone [ m 1
d4‘— extension eable attenuation [hD]

" The: factor (M + u)charucterizes hydrophone calibrating properties,
having a direct 1nf1uenee on ealibration results and on biomass
estimates finally._v,-‘, o o - \ : - :
Hydrophone LC 32, installed’ aboard r,v."Profesor Siedleoki" was ce-}
librated by SIMRAD at. Horten in years 1971 1972 1978 and 1983.

In this paper purameters M + S determined for 38 kHz, are takentvaif

unden'aecount.
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"ostimation. But 1r the drift of eochosounder parameters is
?enough oalibratgon error should - increase, and echosounder de-
toction level is becoming not oomparnble with previous surveys

earried out’ during few consequent years, As an example of stabili-

Difforonce of M + 8 uoints / betwoen initial und preeen; values/
wero approxicated by zugresaion line /Fig.i/ type Y= ax , and
the ourvo equation was as follows /r = 1/t

Als + M= - (1913x107% ¢ 8'913) RV MV
t - numbor of years of exploitation ‘ ~

'During 12 years ot exploitation of the vessel,hydrophone summari-.

zed sensitivity (s +~M)decreasod by 3. 3 dB. Reduction of sen~

s e

‘nitivity was very small /loss than 0.1 'dB por year/ ddring first -

5" years of exploitation - and it has begun to 1ncrease rapidly
aftorwards, crossing 0.6 dB per year after 10 years, For “the. sa- .

. me period /Fig.2/ the relative error of biomass estimate,‘caused

by hydrophone sensitivity losses '/ 1if it was not recalibratod

in botween/ was approximated from /2./. The bias. over 5%, causinw;
systematic error or biomass estimate, appears ‘after 5 yoars since
‘the moment of its installation, The errorxr 18 increasing quickly

-~

‘ and aftexr 11 years is 10 times higher,
- If we oompare hydrophone constant at 120 kilz during the same pe-
‘riod, reduction of sensitivity was much higher betwaen 1972 and

1883 and it roaohodt&(s + M) = =32,3 dB,

It is supposed, that the hydrophone constant is mostly modulated
by changes of properties of neoprene sheath, covering the plezo-
élootrio ceramice, Strong decreasing of sensitivity after-’ years'

of exploitntion eliminate the possibility of using the hydrophone
as a standard for calibration.

"Different problem 18 connocted with echosounder constant " being the

sum of its receiving and’ transmitting sensitivities. If "the echo—
gounder 1s calibrated during oruises, the instrumental constqnt
change is measured and.it has no .direct influence on biomass

high

ty is shown the diagram of instrumental constant for EK 38 soundor

/Fig.a/. The curve presented in the figura is caloulated as the
‘regression line, aq 1t was done for hydrophone.The ou;vc regreqsinn

line equation /r = Q 96 /was;

tl(SL'.+ ‘va):‘g - (4.20x 1072 ¢ 3:085) 4



GONCLUSIONS

-

'.'YQEquation was based on calibration results,’being,averaged for

every year, ‘with’ time variation?of hydrophone oonstant taken un~
den oonsideration a postariori. D .,,me
After a‘period of exploitation_/1972-1983/ the transducer‘

fwas rewound by SIMRAD and the instrumental constant has . incrca- '
'sed 3dB ovcr the level trom 1972. It means, that decreasing of

instrumental constant of EK as’ oould be associated with the

tfohanges of parameters or transducers Mostly.

Roduotion of instrumental constant ror EK as was stronger than

y'tor hydrophone /Fig.d/ and total difference attar the eame period.
_of exploitation was two times higher, over T dB._The transducer
was installed inside the tank of stabilized platform and 1t seemns
- to. be profitable - because for other hull—mounted transducers ob-
;servod sensitivity reduotion was much higher /over iO dB /o
~ Strong deorease of system sensitivity appears after 8. years of
."exploitation and since ‘that moment the ohange is bigger than 14B-
';y~per year, It has a strong intluence on biomass estimate error. a
'~..and in .oonsequence on deteotion conditions / signal to»noise
' ratio /._;. ’ ' : .

”f;Observations based on long period or exploitation of hydroacoustic |

stook assessment system and oalibrating hydrophone parameters at

-:<38.knz can be finally summed up in rollowing itemsx

i nydrophone sensitivities- maintain . good stability during

riret 5 -years of exploitation / relative biomass estimation -

error was - evaluated as smaller than 5% /.

2 Losses ot hydrophone sensitivities in dB during next period -

ot exploitation are - increasing with the tunctionfvt - and ;[gv.

the hydrophone can not be treated as any kind of standard
ror oalibration. : . L

1Y . N e

. ) 7‘

3 It 18 reoommended to’ install a new hydrophone every 4 years-;ﬁf

during vessel p olass repair and to recalibrate it atter
2 years of exploitation. - o '

d Losses in transducer sensitivities are stronger than tor hy— ;z

drophonc, but they. have no ‘any: direct influence’ on._ biomass

estimate it tha calibration or the system is oarried out.;~u,5_7
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*fj; change,of transduoers parameters has negative influence

e

'f:,on eehosounder deteotion level and it 1s suggested to replace'
’f transducers every 8 years of exploitation / every seoond 4 years
fﬂclass repair of the vessel/. : B SN

-

By Figures res  of- the time- staﬁllltykof hyaroaeoustfb pa;eue- 'w

- _.__,..._.. 7 o e e i ek

V-ters can ‘be used rorwestimatinn of" system ooerfieients -and eva-vff

 j\f1uat1on of recalibration results.;ff‘A o S : ' .g
'i{‘It is" 1mportant to pay attention on: big ohanges ot hydroacoustic
'f_sensitivity at higher trequencies and to take 1t under. considara~.
' tion when deeision on ohoosing system rrequency is’ discussed.

. Bu:ezyﬂskisfq:;~‘_'knydreaeoustic'resesroh’systeﬁ'ef r.v. "Pro-

A . fesor Siedleoki”. Gdynia 1973 MIR/UNDP/FAO
'. ‘Polish/UNSF Highseas Fisheries Research
ProJeet 33p.

'Orleuskiy Al;f;_“V Kalibraoja hydroakustyoznego systemu szacowa- .

‘nia zywyoh zasobdw mérz 1 oeeandw/ Calibration
SR of hydroaoousﬂio system for assessment of 1i-"
S ving-rssouroes of" seas/ Gdynia 1a8a1 MIH 95 o
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HYDROPHONE LC 32(no 886) fnsa,l%s '
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| Fig.1. Regression lines presenting reduction of sensiii#ity>6f 
‘ - hydrophone LC 32 between years 1971-1983,
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Fig.2. Relative biomass estimation bias .related to calibrating
hydrophone-sensitivity reduction, : ’
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3. Regression lines prosenting reduotion of sonsitivity of
EK 38 echosaunder between years 1972-1983.Relative bio&ass-‘
estimation ‘bias related to reduotion ot the systom nondi-«j
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Fig.4. Comparison of acoustical stability during 12 years of explo-
itation of the echosounder and the hydrophone and the con-
© sequence of it on biomass estimation error.




