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Prediction the Potential Fishing Grounds Using
Machine Learning and Satellite Data

Yoriko Ararl* and Mariko Denaral

Abstract

Fishery prediction using satellite data has been reported by many studies. However, many of these
studies use catches data sets from fishing boats and research vessels. In this study, using night-time visible
images from satellite data instead of catches information, we predicted potential fishing grounds for saury
using random forest, support vector machine, maximum entropy of machine learning. From September to
December, the fishing ground predicted by machine learning showed moving from the north to the south
as in the past catches reports. The predicted fishing ground distribution pattern was consistent with past
reports. Some ships like as fleet of fishing boats were also located in the predicted fishing ground outside
EEZ. The fishing ground zone predicted by using random forest showed the most reasonable in the three
machine learning models. We suggest that it is possible to predict the potential fishing grounds only from

satellite data sets.
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Table 1 Input data list
. o~ AFUAN, ZHERGEE () B LD,
TR AR s —n (B, BEE
MR E KR NASA/GSFC L3 Mapped, 4km,
[SST] Daily, Aqua/MODIS Terra/MODIS
https://oceandata.sci.asfc.nasa.gov/
HERmM7oa 74 NASA/GSFC L3 Mapped, 4km,
[CHL] Daily, Aqua/MODIS NPP/VIIRS
https://oceandata.sci.gsfc.nasa.gov/
WHEE7 /< — Copernicus L4 gridded, 0.25°,
[SLA] Daily, Multimission altimeter
http://marine.copemicus.eu/
Ay B Copernicus 14 gridded, 0.25°,
[UGOS,VGOS] Daily, Multimission altimeter
http://marine.coaemicus.eu/
R AN T — HWERELD —
[EKE] B
AR 7 — & NOAA/NGDC CSVHEA ¥ F—%
[VBD] Daily, NPP/VIIRS

https://data.ngdc.noaa.gov/instruments/
remote-sensing/passive/spectrometers-
radiometers/imaging/viirs/vbd/v23/jpn/
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Fig. 1 Predicted results by MaxEnt, RF and SVM

4. ¥ &£ &

HWERTFT— Y DAEZHNT, ZO0OBMEEEFVICK
B 2 i T IR S A BRI L 2z HERE L 723 A
i, WEOMEBEmRE L FAMRERE R LIz, REDHEE
WEIRDEL, WEMMOIES b RYEHEFR SN
o Gk, WEMOBEE=FY V7L ED, MiHN%E
HHHEENOF AR TE 5,

Table 2 Model evaluation by AUC

ET IV 2012—-2016 2017
Maxent 0.854 0.836
RF 0.902 0.849
SVM 0.804 0.802

Table 3 Contribution rate of explanatory variables

LR Maxent RF SVM
SST 27.1 26.2 181
Chi. a 488 33.1 16.2
MSLA 8.0 58 16.3
Ho i ik u 12.1 131 173
Hh iR v 36 84 17.8
EKE 05 134 14.3
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