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Elucidation of impacts of climate changes on spatio-temporal distributions of
marine animals using machine learning approaches
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Spatiotemporal model analysis of fish, prediction of stock-recruitment
relationship, and prediction of fish recruitment were conducted. In particular, we used statistical
machine learning methods to predict recruitment for arabesque greenling. The linear regression model

(LRM), random forest model (RFM), and gradient boosting model (GBM) were compared, and GBM had the
best prediction performance; the most influential factor on recruitment in GBM was spawning stock
biomass, followed by catch rates of older fish. SST had a small effect, but the overall effect was
weak, and the variability seemed to be more effective than the warming trend. On the other hand, in
LRM, SST was the most influential factor. The differences between the models suggest the importance
of nonlinearities and variable interactions.



SDGs Sustainable Development Goals
14

CPUE Catch Per Unit Effort

vector autoregressive spatio-temporal (VAST) model
VAST

VAST

MSY



RHEIMA TR SSHANDA TRl

15
10
05
00 - — EETS| S ES- - ===
-05
-10 e
LAD LS RSR
ELWME BB EE sNTFEE FREEE S

sameeees  [[1pS02/a=10 posiive outiers on) |1

1.00 -
ELWME — %= = - - -
050
025
000 : !
LAD LS RSR
1.
RSR
LAD LS
2019 2020

2016 2021



6 5 0 5

Kuroda, H., Y. Taniuchi, H. Kasai, T. Nakanowatari and T. Setou 12

Co-occurrence of marine extremes induced by tropical storms and an ocean eddy in summer 2016: 2021

Anomalous hydrographic conditions in the Pacific shelf waters off southeast Hokkaido, Japan.

Atmosphere -
DOl

10.3390/atmos12070888

Kuroda, H. and T. Setou 13

Extensive marine heatwaves at the sea surface in the northwestern Pacific Ocean in summer 2021. 2021

Remote Sensing -
DOl

10.3390/rs13193989

Okamura, H., Osada, Y., Nishijima, S., and Eguchi, S. 11

Novel robust time series analysis for long-term and short-term prediction 2021

Scientific Reports -
DOl

10.1038/s41598-021-91327-8

Hiroshi Kuroda, Yuko Toya 12

High-Resolution Sea Surface Temperatures Derived from Landsat 8: A Study of Submesoscale 2020

Frontal Structures on the Pacific Shelf off the Hokkaido Coast, Japan

Resmote Sensing 3326

DOl
10.3390/rs12203326




75

2019
B2( 1_1129 1_1134

DOl
10.2208/kaigan.75.1_1129
Hiroshi Okamura, Shoko Morita, Hiroshi Kuroda -
Forecasting fish recruitment using machine learning methods: A case study of arabesque 2023
greenling
BioRxiv -

DOl

10.1101/2023.06.02.543365

2020

2020




LIS: CPUE

2023

(Kuroda Hiroshi)

(30531107) (82708)
)

(Morita Shoko)

(40443387) (82708)




