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Fig. 1 Variation in CPUE of winter-spawning group of T. pacificus from 2000 to 2012
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Tab.1 Correlation analysis between sea surface temperature at the key fishing area and the CPUE of T. pacificus
A 2A 2A 3A 1A 3A 1A
month February February March January March January
{7 location S3 S4 S1 S6 S2
30.5°N 137.5°E 30.5°N 135.5°E 37.5°N 129.5°E 30.5°N 136.5°E 37.5°N 130.5°E 31.5°N 136.5°E
HHR R HL r correlation r 0.87* 0.84* 0.72* 0.71* 0.70% 0.70*

Notes: *means significant difference

N[E ¢

40° e H A 5

) The Sea of Japan y
38° "\ S5S5

& L s !
3t e d
i R R
34 The Pacific Ocean
320t 2
l.S3
300 L
129°  132° 135°  138° 141° 144° N
2 5XFFERRERFEEEREHRRXW

AEBXTE
Fig. 2 The key fishing area significantly associated with
CPUE of T. pacificus

Y=0931X,; —0.286X, —0.647X3 — 0.151X4 +
0.728X 54 0.345X ¢ — 26.567

HA K R E-40.94(P<0.01)
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Fig. 3 The results obtained by four forecasting models based on BP neural networks
R 2 ATHBPHRLE X 45 4% B ) FIUM S FE L AR
Tab.2 Comparison of prediction precision by four forecasting models based on BP neural networks
e Z oLk Al A4S A 3-2- 1 2% 2 Ry R B 4-3-1 45 S R 1T 5-4- 1 2% 25 jy LAY 6-4-1 [ 24 25 1 AR
fcj);(elsast car multiple linear regression  network structure model — network structure model — network structure model — network structure model
Y model of 3-2-1 of 4-3-1 of 5-4-1 of 6-4-1
2011 0.548 0.775 0.959 0.757 0.968
2012 0.924 0.963 0.970 0.996 0.991
ST YRS 0.736 0.869 0.964 0.877 0.980
mean
accuracy
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A comparative study on forecasting model of the stock abundance index for
the winter-spawning cohort of Todarodes pacificus in
the Pacific Ocean based on the factor of SST

ZHANG Shuo '***,  LILi', CHEN Xinjun "***

(1. College of Marine Sciences,Shanghai Ocean University, Shanghai  201306;
2. Key Laboratory of Sustainable Exploitation of Oceanic Fisheries Resources, Shanghai Ocean University, Shanghai  201306;
3. National Distant-water Fisheries Engineering Research Center, Shanghai Ocean University, Shanghai  201306;
4. Key Laboratory of Oceanic Fisheries Exploration, Shanghai Ocean University, Ministry of Agriculture, Shanghai 201306, China)

Abstract: Todarodes pacificus is one of important resources of the ocean economic Ommastrephidae in the world.
In order to forecast the stock abundance of winter-spawning cohort, the catch per unit effort (CPUE) as abundance
index from T. pacificus stock assessment report of Japan in 2013 is used to establish the forecasting model in this
study. The correlation analysis between sea surface temperature (SST) in the spawning areas of 28°N—40°N and
125°E-140°E and CPUE from January to March during 2000—2010 was carried out respectively to select the sig-
nificantly affecting factors in statistics. The multivariate linear model and BP neural network model forecasting
abundance index of 7. pacificus winter-spawning population were established and compared, and the actual CPUE
in 2011 and 2012 was used for validation. The results showed that the spawning areas with high correlation coeffi-
cient between CPUE and SST in Jan. to Mar. are S1 (30.5° N, 136.5° E) and S2 (31.5° N, 136.5° E) in January, the
correlation coefficient are 0.71 and 0.70 respectively; S3 (30.5° N, 137.5° E) and S4 (30.5° N, 135.5° E)in Febru-
ary, and the correlation coefficient are 0.87 and 0.84, respectively; S5 (37.5° N, 129.5° E) and S6 (37.5° N, 130.5° E)
in March, and the correlation coefficient are 0.72 and 0.70, respectively. Total of five forecasting models includ-
ing multivariate linear model and BP neural network model with different structure are established and compared.
The BP 6-4-1 neural network model is the best, and the average prediction accuracy of the CPUE value during
2011—2012 attained 98%. This study suggests that the model can be used as the forecasting model of the stock

abundance for T. pacificus winter-spawning cohort.
Key words: Todarodes pacificus; winter-spawning group; abundance index; prediction model; BP neural network
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