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Abstract — This study analyzes the time-series relationships between catch of the commercially important Sebastes
schlegelii and key ocean environmental variables, and uses those relationships to forecast catch. Monthly catch
data from 2009 to 2024 and 15 variables from an ocean environmental monitoring network were examined with
the cross-correlation function (CCF) to evaluate lag-based associations. The analysis indicated that chemical oxygen
demand (COD), chlorophyll-a (Chl-a), water temperature, and salinity exhibited relatively strong correlations with
rockfish catch. Building on these findings, we developed a long short-term memory (LSTM) model to predict catch
while accounting for the effects of the selected environmental variables, and we compared predictive performance
across different input configurations. Results show that the highest model accuracy was achieved when the LSTM used
both the selected environmental monitoring variables and catch data as inputs. These findings suggest that incorpo-
rating lagged oceanographic drivers alongside fishery observations improves catch forecasting for S. schlegelii.
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(a) Architecture of LSTM cell

Fig. 1. Schematic diagram of LSTM algorithm.
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Fig. 2. Monthly catch of sebastes schlegelii and 3-month moving average (2009-2025).
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Fig. 3. Cross-correlation between all marine environmental variables (bottom layer) and catches. Positive lag indicates the environmental
variable leads catch, whereas negative lag indicates catch leads the environmental variable.
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Fig. 4. Cross-correlation between all marine environmental variables (surface layer) and catches.
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Table 1. Significant environmental variables correlated with Sebastes schlegelii catches

. . . Mean Absolute CCF Max CCF Lag (Quarter)
Marine environmental variables
surface bottom surface bottom surface bottom
COD 0.27 0.31 -0.45 -0.43 -4 -4
Chl-a 0.18 0.18 0.45 0.51 -3 -3
Water temperature 0.19 0.19 -0.28 -0.28 +4 +4
Salinity 0.18 0.17 0.40 0.39 +4 +4
AU A8 A 093 Y0l QORI Estitel old Holell vl 257k EAlepA K. sl 7}
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Table 2. Summary of present reference LSTM model

Parameter #

Dimension Activation Function

(None, 8, 1~3)

Layer (type)

Input
Hidden (LSTM)

Hidden (Dense)

17,920
2,080

Sigmoid

(None, 64)

Sigmoid

(None, 32)

33

(None, 1)

(Output)

=

= AEE Z8E53%19H, correlation

root mean squared error (RMSE)
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Table 3. Absolute errors and correlation coefficient of validation dataset (2023.01~2024.12) at single-variate analysis

Case No. Input data ( Qll::r%er) MAE (ton;Absolute Error;MSE (ton) Correlation coefficient (r)
1 Temperature +4 369.3 422.8 0.5768
2 Salinity +4 208.2 256.9 0.4480
3 COD -4 254.5 336.2 -0.01349
4 Chl-a -3 323.7 406.9 0.007250
5 Catches - 167.9 205.8 0.6207
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Table 4. Absolute errors and correlation coefficient of validation dataset (2023.01~2024.12) at multi-variate analysis

Absolute Errors

Case No. Input data MAE (ton) RMSE (ton) Correlation coeftficient ()
6 Temperature, Salinity 132.5 163.5 0.6608
7 Temperature, Salinity, Catches 92.05 116.4 0.8602
8 COD, Chl-a 254.5 336.2 0.8499
9 COD, Chl-a, Catches 90.93 118.8 0.8390
Table 5. Comparison of predicted catches of Sebastes schlegelii in 2025.01
Value Unit Case 1 Case 2 Case 3 Case 4 Case 5 Case 6 Case 7 Case 8 Case 9
Real 887
Predicted ton 1440 1237 2022 1921 988.8 951.4 878.2 1314 1254
(Error, %) (62) (39) (130) (120) (11) (7.3) (-0.99) (48) 41)
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