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Analysis of the impact of mesoscale eddies on the abundance and distribution 
of Japanese chub mackerel (Scomber japonicus) in the northwest Pacific Ocean

Backgrou
nd:The Japanese chub mackerel (Scomber japonicus) is a key economic pelagic fish in the northwest Pacific Ocean, where it exhibits a trend towards a younger, smaller population. This species plays a vital 
role in the local trophic cascade, with a diet that shifts from copepods to euphausiids and fish as it matures. Its recruitment is highly sensitive to environmental variability.

Mesoscale eddies are abundant in this region and significantly influence the marine environment. Cyclonic eddies promote cold-water upwelling, while anticyclonic eddies involve warm-water 
downwelling. These processes alter temperature-salinity structures, nutrient transport, and chlorophyll-a distribution.

Eddies may regulate S. japonicus distribution through multiple pathways: by reshaping prey fields via vertical mixing, acting as physical barriers at their edges, and transporting eggs and larvae via 
rotational flow fields. The synergistic mechanisms and nonlinear impacts of these environmental factors on the species' abundance require further systematic investigation.

Method:

Result 1: Statistical Analysis of Mesoscale Eddies in the Northwest 
Pacific Ocean

Result 2: The Relationship Between 
Eddies and the Abundance of S. japonicus

Result 3: Screening of Key Environmental Factors
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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.

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

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

Figure 4 Distribution Patterns of Japanese 
Mackerel Scomber japonicus in Anticyclonic 
and Cyclonic Eddies

Figure 5 Ranking of the Importance 
of Oceanic Environmental Factors 
o n  t h e  C P U E  o f  J a p a n e s e 
Mackerel Scomber japonicus

Table 1 Statistical results of the GAM model

Figure 6 Fitting Curves of Japanese 
Mackerel Scomber japonicus CPUE and 
Key Environmental Factors

Figure 7 Relationship Between the Distribution of 
Fishing Effort and Different Environmental Factors

Result 4: Environmental Variations Inside and Outside Eddies

Result 5:  HSI Model
Table 3 Fitted SI Model and Its Statistical Parameters

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

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

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 
Zones 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


