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Neuro-computing for Forecasting the Last Fishing Season of Chub Mackerel off Izu Island.

Isamu MITANI

ABSTRACT

The practical application of neuro-computing for forecasting the last fishing season of chub mackerel, 8omber
Japonicus Houttuyn, from January to June off lzu Island was examined. The supervised learning paradigm, three-layer
network and back-propagation alogoritm, was employed. Kuroshio path, sea temperature at specific point off Oshima Island
and fishing ground, average catch per unit of effort CPUE for ten days, monthly catch, monthly age composition, the
period and the beginning day of each maturity stages, the position of fishing ground formed an input vector, and the last
fishing season from May to July formed an output.

The trained network produced good forecasts of the last fishing season for test data that were used for the learning,
but not false answer for test data that were not used for the learning. The strongest correlation was observed between
the last fishing season of mackerel fishery and sea temperature at specific point off Oshima Island in February. CPUE
from mid-February to early in March and the beginning day of the preceding spawning season, according to the weight of
the connection from each input unit to the hidden units 3 and 5.

It is considered that artificial neural systems will be received not only wide application but also practical use on
the fishing forecast of various species and that an inexperienced forecaster may easily make an accurate estimate of the

fishing conditions for fisheries forecasting by neuro-computing.
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Fig. Seasonal changes in sea temperature of
mackerel fishing grounds off Izu Island in
1992.
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Fig. Seasonal changes in gonad condition factor
of adult mackerel off lzu Island in 1992.
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Fig. Seasonal changes in body size composition

in respect to size-group (such as small,
middle, large) of mackerel shoals off lzu

Island in 1987.
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Fig. Annual changes in total catch of mackerel
off lzu Island during Jan.-Jun.
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Comparison between the actual last fishing
season and the outputs generated by the
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Comparison between expected and recorded last
fishing season of mackerel fishery by the trained

neural networks for 5000 cycles of learning.

(a) Case 1 where data of 1971,%73,%76,"78,"80,"82,

"83,785,787,"88,789,"92 were used for
supervised learning.
(b) Case 2 where data of another year except

case 1 were not used for the learning.
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Fig. Variances of the weight values of each
hidden unit connected to every input unit

for various cycles of learning.
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Fig. The weight of the connection from each
hidden unitto three output unit for 5000

cycles of learning.
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Fig.10 The weight of the connection from each Fig.11 The weight of the connection from each
input unit to the hidden units 1 and 3 and input unit to the hidden units 1 and 3 and
5 for 5000 cycles of learning in the 5 for 5000 cycles of learning in the
output unit 2. Refer to the legend in output unit 3. Refer to the legend in
Fig.9 for full explanation. Fig.9 for full explanation.
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