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Fig. 1 Transects and samplings stations for the
Antarctic Kkrill survey conducted by the fishing vessel
Fu Rong Hai in February 2019
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Tab.1 EKG60 system configurations and parameter settings for acoustic data collection

tri%?gfg;{ie ES38B ES70-7C ES120-7C
$i#/kHz  frequency 38 70 120
M Z%40/(dB/km)  absorption coefficient 10.1 18.1 26.2
ki EIF@/s  ping interval 2 2 2
ki B /ms  pulse length 1.024 1.024 1.024
REHTTHE/W  transmitting power 2000 750 250
WrBEARIE25/dB  transducer gain 25.76 26.43 27.06
SEMTARBE SR f/AB  equivalent 2-way beam angle —20.60 ~21.00 21.0
FI MBI IESHU/AB - S, correction ~0.64 ~0.45 ~038
Fid/(m/s)  sound speed 1456 1456 1456
BE KA E/m  data collection depth range 1100 1100 1100
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Fig. 2 Variation of estimated background noise levels during the survey

Each time interval is 40 s (20 pings). (a) the whole survey, (b) an example section (time interval bins from 2650 to 2800) of the survey
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Tab.2 Main statistical parameters of estimated background noise levels at different vessel speeds

TR AR ST 54U dB

A5 kn P [ i) statistical parameters of background noise level
vessel speed numbers of time intervals difg EOUE FrnE
median mean standard deviation
8 152 —149.5/-146.3/-153.2 —150.4/-146.8/-151.4 8.8/10.1/5.0
9 247 —144.0/-137.0/-151.2 —144.9/~137.0/-149.8 6.5/7.9 /5.3
10 1102 —142.4/-128.2/-151.7 —142.5/~129.7/-150.1 5.1/6.4 /4.9
11 3327 —139.4/-124.0/-150.1 —140.3/~125.2/-149.2 4.1/3.9/4.3
12 2 851 —136.4/-121.5/-147.9 —137.3/~122.3/-146.9 3.1/2.5/5.0
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Fig. 4 Signal-to-noise ratio (SNR) versus detection range
(a) 38 kHz; (b) 70 kHz; (c) 120 kHz, the same below. The results for different S, i, were indicated by different line types. Mean vessel speed is 10

knots. See Tab.1 and Tab. 2 for echo sounder parameters and background noise levels used, the same below
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Fig. 5 Signal-to-noise ratio (SNR) versus detection range

The results for different vessel speeds were indicated by different line types. S, min=—70 dB
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Effect of vessel speed on the effective range detection limit of scientific echo
sounder onboard an Antarctic krill (Euphausia superba) fishing vessel

WANG Xinliang '**, YU Xiaotao ¥, ZHANG Jichang ?, LI Xiansen', ZHAO Xianyong "’

(1. Key Laboratory of Sustainable Development of Polar Fishery, Ministry of Agriculture and Rural Affairs, Yellow Sea Fisheries
Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China;
2. Joint Laboratory for Open Sea Fishery Engineering, Pilot National Laboratory for
Marine Science and Technology (Qingdao), Qingdao 266071, China,
3. State Key Laboratory of Acoustics, Institute of Acoustics, Chinese Academy of Sciences, Beijing 100190, China )

Abstract: Recently the fishing vessel has been widely used to collect acoustic data to provide information on the
distribution and abundance of Antarctic krill (Euphausia superba). One basic assumption of the acoustic survey
is that the effective range detection limit (RDL) of the echo sounder could cover the major distribution layer
of Antarctic krill. However, due to the lack of noise mitigation design, the background noise levels of fishing
vessel are usually higher than the research vessels, which may seriously degrade the RDL of the echo sounder
system. In order to facilitate the use of fishing-vessel-based acoustic data, in the present study, a method was
introduced to estimate the RDL of scientific echo sounder based on the background noise estimates obtained
using post-processing technique. Furthermore, taking the Antarctic krill fishing vessel “Fu Rong Hai” as a
case study, the background noise levels and RDLs of the Simrad EK 60 echo sounder system (38, 70 and 120
kHz) onboard were estimated at various vessel speeds. Results indicated that the RDL was not only related to
echo sounder specifications and backscattering strength of the survey target, but also to the background noise
level and the vessel speed. For “Fu Rong Hai”, the background noise levels of the acoustic data collected by
the EK60 system increased markedly with increasing vessel speed and resulted in decreased RDLs for all the
three frequencies. At a vessel speed of 8 kn and a signal-to-noise ratio (SNR) of 10 dB, the RDLs for all the
three frequencies were estimated to be larger than 300 m for the Antarctic krill with a S, threshold of =70 dB ,
while the RDL decreased to be around 100 m at 70 kHz which could not meet the requirement of depth coverage
(250 m) for Antarctic krill acoustic survey when the vessel speed was increased to 12 kn. The results proved that
the vessel speed may have significant impact on the performance of effective range detection limit of echo sounder
system, and this study may provide valuable reference for the use of fishing vessels to conduct acoustic survey par-
ticularly the vessel speed and data processing.

Key words: Euphausia superba; fisheries acoustics; scientific echo sounder; background noise; effective range
detection limit
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