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Prediction of Annual Catches of Skipjack
(Katsuwonus pelamis) by Neural Network off Northeast Coast of Japan

Hideo TAMEISHI*, Teruhisa KOMATSU*? Ichiro AOKI™ and Takashige SUGIMOTO *?

Abstract

Annual catches of skipjack off northeast coast of J apan in the Pacific Ocean were predicted by
neural network systems. The followings were used as input units on oceanographic conditions
(in June in each learning year): geographic positions for the center of warm-core rings off
Sanriku and Kushiro, northward expansion of warm tongues in near and offshore Kuroshio, and
the first and second branches of the Oyashio. Body-length and condition factor of skipjack in
June were also used as biological input units. One hidden layer and four hidden layer units were
built in the network. The data from 1981 to 1995 were used for learning network, and those from
1996 to 1997 were for evaluating the prediction by the learned network.

A decrease and subsequent increase in catch of skipjack were predicted. Oceanographic and
biological factors to increase its catch were pointed out based on the learned network. Possible

relations of cause and effect were discussed.
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Fig. 2. Schematic figure of oceanographic characteristics in June., 1985.
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Fig. 3. Prediction of catch of skipjack by neural net-
work using oceanographic conditions of Tohoku
area and biological factors of skipjack in June.
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Fig. 4. Load values in June of input factors for skipjack.
O1N06,701E06=Tip (Lat./Long.) of first branch of Oyashio.
02N06,702E06=Tip (Lat.Long.) of second branch of Oyashio.
WENO06,”WEE06=Center (Lat./Long.) of warm~—core ring off Sanriku.
KWENO06,”KWEE06=Center (Lat.,/Long.) of warm—core ring off Kushiro.
NWTN06,/NWTE06="Tip (Lat./Long.) of nearshore warm tongue.
OWTNO06,”OWTE06="Tip (Lat. Long.) of offshore warm tongue.

BLSK =Body length of skipjack.

CFSK =Condition factor of skipjack.
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