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Result 1: Statistical Analysis of Mesoscale Eddies in the Northwest

Pacific Ocean

Figure 1 The Spatial Distribution of
Anticyclonic and Cyclonic Eddies in the
Northwest Pacific Ocean. Variation in the

Monthly and Annual Numbers of Anticyclonic
and Cyclonic Eddies in the Northwest Pacific
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Figure 3 Relative Propagation Trajectories
of Cyclonic and Anticyclonic Eddies in the

Northwest Pacific
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Figure 2 Spatial Distribution of Mesoscale
Eddy Characteristic Parameters in the
Northwest Pacific. Temporal Variation in
the Number of Mesoscale Eddy
Characteristic Parameters in the Northwest
Pacificr.
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Result 2: The Relationship Between
Eddies and the Abundance of S. japonicus

Figure 4 Distribution Patterns of Japanese
Mackerel Scomber japonicus in Anticyclonic
and Cyclonic Eddies
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Figure 5 Ranking of the Importance

Result 3: Screening of Key Environmental Factors

Table 1 Statistical results of the GAM model

of Oceanic Environmental Factors

GAM 7t edf Chi-sq P-value R-adj TREM R
on the CPUE of Japanese 007222 7%
Mackerel Scomber japonicus Chl-a 7.982 1470 <0.001+**
y impo DO150m 8.582 66.76 <0.001%**
o [ - [ b A W
T150m 8.620 19.37 <0.001***
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Figure 6 Fitting Curves of Japanese
Mackerel Scomber japonicus CPUE and
Key Environmental Factors
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Result 4: Environmental Variations Inside and Outside Eddies

Figure 8 Distribution of External and
Internal Environmental Factors in AE and
CE with Japanese Mackerel Scomber
Jjaponicus Operations

Result 5: HSI Model

Table 3 Fitted SI Model and Its Statistical Parameters

Month Model ' B
el Sas EXP[-167 S61°(1-0.083) 2] 0806 <0.001
Slo,EXP(-528 093%(do-0.188)°2] 0s16 <0001

Slo.so-EXPL-T08 819%(do1 50-0.184y'2] 0961 <0.001

Slris~EXPL0 079°(1150-8 20312] 0997 <000

May Sy EXP[344. 105°(@1-0.087 2] 0s2 <0001
Slo,EXP[-311959%(d0-0194)°2] 0512 <0001
Slo.so-EXP[-1193.25%(do150-0.204'2] 0922 <0001

Shis~EXP[0 05*(1150-6 32)°2] 0912 <0001

June Sleur EXP[-366.395"(@1-0.1012] 0727 <0001
Sl EXPI-1196 821*(do-0224)°2] 0991 <0001

Slo.so-EXPL822 636%(do150-0.199)'2] 0919 <0.001

Slriso EXPL-0 098%(11504 84)°2] 0974 <0001

Ty, Sl EXP[15 833°(@1-0 406)°2] osol <0001
Slo ~EXP[-1351 855°(d0-0.233)12] 0881 <0001

Slo.so=EXPES00 174%(d0150-0.20572] 0921 <0001
Slriso~EXPL0.107°(1150-4 389)°2] 0984 <0001

Augst SlonsEXPL0 8317(@1-0.435)°2] 092 <0001
Slo~EXP[-698974%(d0-0259)°2] o086 <0001

SlosoEXPE331 341%(do1 50-02115°2] 0908 <0.001
Slriso~EXP0.125°(150-3 298 2] 0953 <0001

Septenber Sloxs EXP[-1 238"@I-1139)°2] 0900 <0001
S, ~EXP[-125733%(d0-0255)°2] 0911 <0001

Sl EXP[455 85(d0150-0206)°2] 0842 <0001

Striso EXP-0243%(11502 41)°2] 0956 <0001

October Sleun~EXPL2 56"(@l-0.647y2] 0965 <0001
Slo,~EXP[-1162 3%(00-0.259) 2] 0998 <0.001

Slo.20"EXPLG82 588%(d0150-0.198)2] 0908 <0.001

SlsoEXPL-0 24°(1150-2.009)°2] 0955 <0001

Novenber Slors - EXPL6 178" @1-0.463) 2] oon <0001
Slo,EXP[-756926%(do-0242)°2] 0803 <0001

St~ EXP[-1268.04%(d0150-0.19)°2] 0819 <0.001

Table 2 Percentages of the suitable environment
in the core and periphery of eddies

A OR R2R
environmental
wvariable
R AR R
™ Py RACBER “
anticyelonic eyclonic “:;:y“h’"m eyclonic
cddy eddy d eddy
Chl-a 41.69 4825 4119 5044
DO150m 4285 4335 4435 4318
DO 3403 3227 3467 34.63
T150m 1756 6937 3497 5911
Figure 9 Overlay of
Japanese Mackerel
Scomber japonicus
Catch and HSI
Values from April to
November 2021

Result 6: Distribution of Suitable Habitats
for S. japonicus within Eddy Influence
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Figure 10 Spatial
distribution of Mean
SI Corresponding to
Chl-a, DO at 150m,
DO, and T at 150m
around AE and CE.
Boxplot of the
Proportion of
Suitable SI Values
(SI>0.6)
Corresponding to
Chl-a, DO at 150m,
DO, and T at 150m
around AE and CE

Proportion of suitable HSI/ST
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