HOKKAIDO UNIVERSITY

Title YXal—YavIiIli B RFOBERMELFEICEAT 2 ERNMR
Author (s) Z=, BJf; LEE, Dae-Jae; $57k, 18 fto
Citation JbimE KEBKEEISMEELR, 38(4), 366-374
Issue Date 1987-11
Doc URL https://hdl. handle.net/2115/23972
Type departmental bulletin paper
File Information 38(4) P366-374. pdf

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




ek K ERR
38(4), 366-374. 1987.

T 2ab—arilL 3RBOETHRBELSEICEE T 2 RRNRAR
&3 R B K B B

Basic Studies on Acoustic Scattering Characteristics of
Fish Schools by Computer Simulation

Dae-Jae LEE* and Tsuneyoshi Suzuki*

Abstract

This paper describes a computer simulation of an experiment recently carried out by the
authors as an attempt to test the validity of the echo integration method for determining fish
density.

In this simulation, a fish aggregation was modeled as a collection of point scatterers that
are uniformly and randomly distributed in space. Also, it was assumed that the fishes have
random reflecting strengths and random phases. The simulated fish-school echoes were
generated by summing the echoes from each fish and were then processed to estimate the fish
density.

In addition, attempts were also made to investigate the effects of multiple scattering in
the case of high-density fish schools.

Although the experimental results of model fish schools in a water tank did not show the
theoretical linear relationship between echo energy and number density of fish, the results
obtained from the simulated fish-school echoes suggest that there is no reason to doubt the
validity of the echo integration method on theoretical grounds.

However, it was noted that multiple scattering and shadowing effects were observed
during surveys on sardine and mackerel schools in a set-net’s bagnet with a 50 kHz echo
sounder.

Therefore, we conclude that the assumptions made in the first-order scattering theory will
not always be valid in the acoustic estimation of fish abundance.
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Fig. 3. Three-dimensional plots of the simulated fish-school echoes.
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