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Forecasting for the catch of jack mackerel in the Komekami
set net by a neural network.

Kangseok HWANG*, Ichiro AoK1*

, Teruhisa KoMATSU*,

Hiromi IsHizak1** and Isao SHIBATA*®

Abstract

We study forecasting the catches of jack mackerel in the Komekami set net in the Sagami Bay, cen-
tral Japan, using an artificial neural network. The supervised learning paradigm, three-layer network
and back-propagation algorithm was used. For the forecasting, CPUE of jack mackerel in six set nets,
temperature of sea surface and 50-meter depth in the Sagami Bay are used as input vectors.

The CPUE of jack mackerel in the Komekami set net can be predicted from those of the preceding
month and temperature in the Sagami Bay. The CPUE of jack mackerel of the neighboring set nets
gave little information for the forecasting. The synapse weights showed that except for April, the
CPUE of jack mackerel were expected to be higher when temperature deviations were higher in the
west of the Sagami Bay and lower in the east. The forecasted results by the neural network were more
accurate than those by a multiple regression analysis.
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Fig. 1. Map of the Sagami Bay. The numeric and al-
phabetic characters show positions of set nets and
stations of temperature observations, respec-
tively. (1,2: Manazuru; 3: Iwa; 4 Komekami; 5:
Ishibashi; 6: Maekawa)
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Fig. 2. Monthly variations in the catch per unit effort
(CPUE) of jack mackerel in Komekami set net
during the period 1970-1991.
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Fig. 3. Comparison between the actual CPUE (solid line and circle) of jack mackerel and the outputs (dashed line
and open circle) forecasted by neural networks of three cases in March (a), April (b), May (c) and June (d).
The neural networks were trained by input data for one month before (Case 1), six months before (Case 2)
and one year before (Case 3) the months to be forecasted. Prediction was tested by the data from 1988 to 1991,
where data from 1970 to the preceding year of each prediction test were used for the training.
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