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Species identification in hydroacoustic survey is one of the key requirements to estimate biomass of organism
and to understand the structure of zooplankton community. Feasibility of species identification using two
frequencies (38 and 120 kHz) was investigated on the basis of mean volume backscattering strength difference
(MVBS). Virtual echogram technique was applied to two frequencies data sets that obtained from surveys
in the Antarctic Ocean and Yellow Sea. Virtual echogram method using MVBS revealed the possibility
of species identification, which species identification relying on visual scrutiny of single frequency acoustic
data resulted in significant errors in biomass estimation. Through noise cancellation using MVBS, much
of the acoustic noise caused by acoustic instruments could be removed in new virtual echogram, and the
biomass estimation and data quality was improved.
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Fig. 1. Steps to make virtual echogram using two frequencies
acoustic data.
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Fig. 2. Raw echograms of 38 and 120 kHz measured in
Antarctic Ocean, December 2000. The threshold level of each
echogram is -75 dB.
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Fig. 3. Raw echograms of 38 and 120 kHz measured in Yellow
Sea, April 2000. The threshold level of each echogram is
-75 dB.
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Fig. 4. Raw echogram of 38 and 120 kHz measured in East China Sea, June 2001. The 120 kHz echogram contained acoustic
noise that are originated from acoustic current meter. The threshold level of each echogram is -75 dB.
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Fig. 5. Virtual echogram made from MVBS .35 between 120 and 38 kHz. For each cell, horizontal time is 5 seconds
and vertical interval is 5 meter. Therefore, matrix for virtual echogram is to be 230x360 and number of cell is 82,800.

Ol
=2
R
rlr
rio
é JJ
hj

(Flg 6(a) dotted hne) oluf, =ZHC]

2 23S 9, 100m A
A1 W YR & MR AL
Mo e ANFEo AT AP
28 Vel it &, 100m
Hoo sFo e ade] obd thE 2

2L ol %

g YUcE A
A

=
= A,

I

=
AL?TL—

}ﬁt} (Fig. 5). AEA 49 7P A=
}3-ol vpehd 4
e, 100m ©]

¥

e

sod %1

A5t

(TSIZO kHz =

-127.45 +34.85 logo[length, mm]) S5 AN A
ALl do] 24 FA F§4E AHEEA) (Greene et al.,

1991). A4t A7 A8 A= &

12:2891 37.2 g/m’,

12:37 o] &

ol Z7}8171 A1AHEte] 12:4690E 958 gm’E UERFo T |
e HAo] g Jéﬁ Aegke ok 194 g/m’ O 2 AAE Y
o}, 3, 1990 Fu7lA] AlgHo) e A 7hH o) shdy

B 710

(visual scrutinize)S O]%Ol'oq a4

5ol A2 &% A

A BA =

A2Vsl T (Fig. 6(a), solid line). 7F4 ol Z 2187 E Y3}
3 o]F AlF 1, AR 4L A A 230mE 23}
12:289]]
62.5 g/m’, 12:37 o) F ol Z7}3}7) Al2Hete] 12:460) YEhS
Atk & ATAdME 2147 g’ o2 A X E e

Atk 12 7449 % HE glol 98 7Y

=
= ol

W ok olwf 1 wkd MA ] sk P e oF 355
gm’ 22 AE A

A ABGT Aol F o] &3k TP AlZad ol o)t
At A A142 EH oSt Hat Y=ol HlsH of
A5%7} A48 Aoz e ok 120 kHze] ¥ o7
F} 7P oZ 3R Aolo| A FAldl mhE AadE %} }5.7]
et 19t =3 Aol e} 5 dBAFE 100 m
AERAME 095 o] ® =A UERd ¥, 100 m ©) 3}
M Aol AE g aA vebda ot oled A
FAZEE 100m AFH2] S A T 2% Ao,
slEFol e g o]9e AtghA|d] 93 Jgo] AjHoz
aA veds & 5 Atk

A7 Ael B B Belold BAHe] AeL
gom, oz AAF ALY g FaT T B2l BN
0% Fo5el olgo] #88S HolFm vk

AMVBSE 0|83t 01| £2|

Fig. 39) o2 e FAT ABA] e ABdo|E BT
I R EEL DRSS

ol AR SF Aol Futsrol net thkie e
o B2 Az Qo] ofn] By oo ol ¥ FEE



oAl Z2d WellM el 5 2l AN A
250 1
£ 08 /V
& 2
€ ]
5 g 0.6
= c
a S04
5 k]
e 2 (b)
3 0.2
= 0
1 5 9 13 17 21 25 29 6 11 16 21 26 31 36 41 46
Time (min.) Number of vertical cell

Fig. 6. (a) Krill density of raw (solid line) and virtual echogram (dot line) at 120 kHz, (b) correlation coefficient of krill
density at the same depth layer of raw and virtual echogram. The depth for each layer is 5 meter.
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Fig. 7. Separated virtual echogram for fish school (a) and juvenile fish or zooplankton swarm (b). For each cell, horizontal
time is 3 seconds and vertical interval is 0.5 meter. Therefore, matrix for virtual echogram is to be 200600 and number

of cell is 120,000.
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school (dot line).
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Fig. 9. Virtual echogram excluded acoustic noise from raw echogram at 120 kHz.
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Fig. 10. Maximum and mean S, due to raw echogram and
virtual echogram at 120 kHz. (a) maximum S, of raw
echogram, (b) maximum S, of virtual echogram, (c) mean
S, of raw echogram, and (d) mean S. of virtual echogram.
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Table 1. Variations of mean S, or mean Sp with changing
cell dimension to make virtual echogram

Mean S, (dB) /

Cell dimension

-Case  Number of  Horizontal Mean Sa Matrix
vertical cell time (sec) (m2/n m“ez)

1 200 3 -77.6 / 62.9 200x600

2 50 3 77.3 1711 50x600

3 200 10 -77.5 / 651 200%180

4 50 10 7741717 50x180
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