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Short-term Forecasting of Catch and Biomass of the Japanese anchovy,

Engraulis japonicus

Tokio Wapa*, Kenji Asano*, and Yukichika OKADA®

Abstract

A simple time-dependent stock-production model was adapted to make short-term forecasts of the
catch and exploitable biomass of the Japanese anchovy, Engraulis japonicus. Time series of actual
landings and the rate of exploitation from 1978 to 1991 were used for the forecasts from 1982 to 1992.
The rate of exploitation was calculated using the actual landings and stock biomass which was esti-
mated from annual egg production data. Residuals of predicted values from actual landings or poste-
rior estimates of biomass averaged 25% in yield in staius quo condition for the rate of exploitation and
31% in biomass, respectively. The residuals were relatively larger in the cases of the actual landings
and/or egg production changed markedly between two successive years.
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Table 1. Changes in relative abundance at age and
suvival rate of Japanese anchovy under the
various values of total mortality coefficient.
Surviyal rate is calculated by equation (12).

(see text)
Total mortality coefficient
Age
Z=30 Z=25 Z=20 Z=15
0 126,002 167,793 226,105 308,205
1 47,350 90,221 174,799 344,821
2 3,240 10,035 31572 101,061
3 171 869 4495 23,661

Survival Rate 0.29 0.38 0.49 0.62
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Table 2. Time series of estimated biomass, production, and yields of Japanese anchovy as the results of forecasts
from 1982 to 1992, and time series of imput data of landings and egg production from 1978 to 1992. Estimated
status quo yield is a predicted yield under the condition that the rate of exploitation is equal to that of the
previous year. Rate of exploitation, survival rate, exploitable biomass, and production are posterior esti-
mates based on the imput data.

Annual Estimated Exploit- Estimated Estimated _, .

Landings _Egg Rate (.)f Survival Exploitabl _able Pr(?duc- Produc- Status quo Estu'nated

Year Produ-  Exploi- . ioma- tion . . Yield
(ton) ction tatin Rate Biomass mass (tom) tion Yield (ton)
(x10'%) _ (ton) (ton) (tomn) (ton)

1978 31,441 314 0.17 0.29 189,321
1979 41,701 734 0.09 0.37 442,653 386,906
1980 50,864 1,065 0.08 0.38 642,124 480,251
1981 32,253 868 0.06 0.40 523,346 278,833
1982 29,738 986 0.05 0.41 594,492 590,483 386,006 381,997 36,391 46,268
1983 31,643 1,028 0.05 0.41 619,815 625,425 376,087 381,697 31,285 39,790
1984 68,060 1,077 0.10 0.36 649,359 600,448 395,887 346,975 30,654 32,565
1985 44,124 2,159 0.03 0.43 1,301,733 616,639 1,071,088 385,993 64,631 42,319
1986 52,487 1,978 0.04 042 1,192,602 1,169,027 637,929 614,354 39,626 73,945
1987 55,125 1,927 0.05 041 1,161,853 1,197,745 665,743 701,635 52,713 72,950
1988 54,645 988 0.09 0.37 595,698 1,270,914 116,371 791,686 60,299 53,104
1989 78,663 1,069 0.12 0.34 644,636 692,724 425,160 473,347 63,645 42,300
1990 224,799 2,824 0.13 033 1,702,684 620,248 1,484,860 402,424 75,699 54,008
1991 201,068 7,606 0.04 0.42 4585911 1,233,899 4,027,475 675,464 162,907 142,229
1992 175,857 5,559 0.05 041 3,351,706 3,887,616 1,443,255 1,979,165 170,451 386,062

Table 3. Percentage of residuals of predicted values
of exploitable biomass, production, and yields
of Japanese anchovy from actual values or pos-
terior estimates from 1982 to 1992. S.D. means

standard deviation.

Estlm.ated Estimated Estimated Estimated
Year Exploitabl . Status quo .
. Production . Yield
Biomass Yield
1982 0.7 1.0 22.4 55.6
1983 0.9 1.5 1.1 25.7
1984 7.5 124 55.0 52.2
1985 52.6 64.0 46.5 4.1
1986 2.0 3.7 24.5 40.9
1987 31 54 44 32.3
1988 113.3 580.2 10.3 2.8
1989 7.5 113 19.2 46.2
1990 63.6 72.9 66.3 76.0
1991 73.1 83.2 19.0 29.3
1992 16.0 37.1 3.1 1195
Average 30.9 79.3 24.7 441
S.D. 36.8 161.1 21.0 315
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