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Neuro-computing for Forecasting the Catch of Young Sardine

Ichiro Aok1* and Teruhisa KomaTsu®

Abstract

We examined the ability of neuro-computing to forecast the catch of young Japanese
sardine (Sardinops melanostictus) off Joban-Boso Seas in the winter. The supervised
learning paradigm, three-layer network and back-propagation algorithm, was emp-
loyed. Egg abundance, catch of larvae, Kuroshio path, Oyashio intrusion and ocean-
ographic pattern in Kashima-nada Sea formed an input vector, and catch of young
sardine formed an output. A neural network learned a mapping function from a set
of learning data composed of pairs of input and output vectors by adjusting the wei-
ghts that represent connection strengths between the units. The trained network pro-
duced good forecasts of the catch of young sardine for test data that were not used for
the learning. By learning the data, predictive knowledges were extracted and quan-
tified in the form of trained neural network. Neuro-computing can make it easy to
develop expert systems for fisheries forecasting. Thus, artificial neural systems may
provide a fisheries informaition processing tool for describing and forecasting the

dynamics of fishing conditions of pelagic fish.
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Fig. 1. Model of a neuron (a) and multilayer
artifical neural network (b). w, is the
weight, representing the connection strength
between neurons. 6 is the threshold. A
neural network is created by interconnecting
many of model neurons.
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Fig. 2 Catch of young sardine off Joban-Boso Seas during Dec.-next year’s

Feb.(f), and its predictive factors which form input units in a neural net-
work (a-e¢). (a) Egg abundances in the seas south of Honshu (E 2 ), south
of Shikoku (E3), and south of Kyushu (E 3 ) (summed for both the year and
the preceding year because the catch of young sardine contains I-year fish
as well as 0-year fish). (b) Catch of larvae in Shizuoka Pref.(LS) and Aichi
Pref.(LA) (summed for both the year and the preceding year because the
catch of young sardine contains I-year fish as well as 0-year fish). (c¢) Fre-
quencies of oceanographic patterns (W, K and O) in Kashima-nada Sea
during Dec.-next year’s Feb. (d) Mean southern limit of the First Oyashio
Intrusion during Dec.-next year’s Feb. (e) Frequencies of Kuroshio path
types (A, B, C, D and N) during Dec.-next year’s Feb.
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Fig. 3. Comparison between the actual catches
of young sardine and the outputs generated
by the trained neural networks for 200, 1,000,
and 5,000 cycles of learning.

(a) Case !  where data for 1979-85 were
used for supervised learning and those for
1986-89 were not used for the learning.
(b) Case 2  where data for 1979-86 were
used for supervised learning and those for
1987-89 were not used for the learning.
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Fig. 4. Variances of the weight values of each

hidden unit connected to every input unit
for various cycles of learning.

(a) Case ! where data for 1979-85 were
used for supervised learning and those for
1986-89 were not used for the learning.

(b) Case 2 where data for 1979-86 were
used for supervised learning and those for
1987-89 were not used for the learning.

1990) #C2C, 1 EE4a—y bDThThEI4E
DAHAI=y FEDVF TAFEEAFig. 6ICRT, #
SHENAKEWVWYFTRAFEEZ S O>ANL=y Mgzl
FFRT B ETCEERRFTHLIEEEKT 5, EA
OFERIEDCHBRIHE2HrBEOMERICHEPERL, A
HAEBAOERNEEEHRTE, A=y h—FfHa
Zwy b, By b-HA2=v PO 2BREOHSD
BEnb, Eahfazy b=y bEDYFT
ZHEBEOFENETH S (Fig. 5) O TFig. 6 TZ
DFERRELTRLTH 3, YFTAHER, ¥HE
NE0. 3OFHETHY, YL THHEVEMLEBWVE
ATEOULINTH 1o LA BET S L, BxtEs 1

— 17 —




AR —BER-/MR OEA

P EDBRICH S MNIEEEY, TRLBEHENRNE
HELTEIWEED, w1 7 VREKEORBEEEDR
FABOVEFE LTV S EER E QICHBIED BE
8 SoBESRVETFE LT, BRIOEINE, 58
FE—BAEBREEI LT ONE, Y- 1 TRES#D
BRANY — KNy — o THBEENADOBRICS -
7oo EEREFEULTINSWE VISR R A BEE - 1%
LEVWBOLRERICEEELE5Z TWE, IRHORF

WEIGHT

|—-
I
Q
L
oz p
2+
3t
Al
-5 1 1 ! 1 1
) 1 2 3 4 5
HIDDEN UNITS

{1200(3500(11000 #2500 5000

Fig.5. The weight of the connection from each
hidden unit to the output unit for various
cycles of learning.

(a) Case 1 where data for 1979-85 were
used for supervised learning and those for
1986-89 were not used for the learning.
(b) Case 2 where data for 1979-86 were
used for supervised learning and' those for
1987-89 were not used for the learning.
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Fig. 6. The weight of the connection from
each input unit to the hidden units ! and 4
(5,000cycles of learning). The signs of the
weight values for the hidden unit 4 are
reversed because the weight value of the
-connect from the hidden unit 4 to the out-
put unit is negative (Fig.5).

(a) Casel where data for 1979-85 were
used for supervised learning and those for
1986-89 were not used for the learning.
(b) case 2 where data for 1979-86 were
used for supervised learning and those for
1987-89 were not used for the learning.
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