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Prediction of the Recruit of Sand Eel in the Eastern Seto Inland
Sea Using a Neural Network
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Abstract
We attemnpted to predict the recruit of sand eel Ammodytes personatus in the eastern part of the
Seto Inland Sea, including Kii Channel, Osaka Bay, and Harima-Nada Sea in February, using a
neural network. In the predicting system, three-layered network (input, output and intermediate
layers) and back propagation algorithm were used. Water temperature and salinity, strength of
west wind, spawning date, and catch number of sand eel larvae obtained by surveys were used

as input variables.

The recruit predicted by the neural network agreed well with the actual recruit. The synapse
weights in the trained neural network showed that the recruit was expected to be higher when
water temperature was low in the preceding September, west wind was strong in late December
and early January, and catch number of sand eel larvae was high in Osaka Bay in February. The
influence of variation of training data on accuracy of the prediction was also examined.
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Fig.1. Map showing the eastern Seto Inland Sea.
KI: Kii Channel, OS: Osaka Bay, HA: Harima-
Nada Sea.
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Fig. 2. Annual variations of actual recruit and
input variables from 1985 to 1994.
AR: Actual recruit, T9: Water lemperature in the preceding September, WL
12: Strength of west wind in late December, WE!: Strength of west wind in
early January, T1: Water temperalure in January, S1: Water salinity in January,
SD:Index of spawning date, H1, O1:Catch number of sand eel larvae oblained
by surveys in Harima-Nada Sea and Osaka Bay in January, H2,02: Catch num-
ber of sand ecl larvae obtained by surveys in Harima-Nada Sea and Osaka Bay
in February.
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Fig.3. The predicted (dotted line) and actual (solid
line) recruit of sand eel in thc eastern Seto In-
land Sea in Case 1 (learning period: 1985-1991,
testing period : 1992-1994).
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Fig. 4. The synapse weights of the connections
from each input unit to three intermediate
units in the supervised learning in Case 1. See
Fig. 2 for symbols of input variables.
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Fig.5. The predicted (dotted line) and actual (solid
line) recruit of sand eel in the eastern Seto In-
land Sea in Case 2 (learning period : 1988-1994,
testing period : 1985-1987).
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Fig.6. The predicted (dotted line) and actual (solid
line) recruit of sand eel in the eastern Seto In-
land Sea in Case 3 (learning period : 1985-1989
and 1993-1994, testing period : 1990-1992).
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Fig. 7. The predicted (dotted line) and actual (solid
line) recruit of sand eel in the eastern Seto In-
land Sea in Case 4 (learning period : 1985-1991,
testing period : 1992-1994).
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