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Abstract:
The purpose of this study was to investigate relationship between environmental variation (SST, SSHA , Chl-a , MLD and JSD front ) and the catch rates of 1 degree logbook and observer data to identify the underlying processes influencing yellowfin tuna catch rates and distribution in the Pacific Ocean, thereby predict the potential fishing ground. All variables in the GAM model for the catch rates of 1 degree logbook and observer data were significant (p<0.01) in the period from 2009~2013. The cumulative deviance explained by the GAM models were 34.3% and 26.2%, respectively. The result showed the sea surface temperature is the most important factor in the model. The catch rates had positive effect on the higher SST, SSHA about -20~25 cm , Chl-a about < 0.2 mg/m3 , MLD about 20~60m and JSD about 0.4~0.6. The predicted catch rates of 2013 based on the model of 2009~2012 also showed the high correlation of r=0.57 for logbook and r=0.46 for observer data, respectively. In conclusion, the results suggested that models of catch rates of 1 degree data that incorporate relevant environmental variables can be used to infer possible responses in the distribution of highly migratory species and the observer data can use to detect the subtle change of the target fishing grounds.
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©Habitat Suitability Index
Habitat stitability index (HST) is a numerical index that
represents the capacity of @ given habitat o support a selected
species. e
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An HST is a numerical index between O and 1, where O indicates
unsuitable habitat and 1 represents an optimal habitat

Maximum entropy model
To develop a model with a maximum entropy approach, we used the
software program Maxent, vers . 3.3.3k. Phillips et al. (2006)
provided detalled information on the mode of operating this
software.
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Table 1, Summary statistics derived from the monthly models for
the. period 2009-2013. All the models fitted significantly better
than if they were itted by chance (AUC>0.5)
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Fig.1 Monthly mean time series of
(4) sea-surface temperature . (B)sea surface elevation. (C) ocean
mixed layer thickness, (D} Chlarophyll-a level 3 and (E) Jensen-
‘Shannon Divergence in the WCPO in 2013

Spatial mapping of yellowfin tuna habifat was conducted by HST

model. In June and July fishing activities were located in the mast

suitable habitat (MST = 1),

Fig. 3. Habitat suitability
index for yellowfin funa. '
from January to
December 2013 overlaid |
with yellowfin tuna fishing
ocation.
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The purpose of this study was fo investigate relationship between
environmental variation and the catch rates of L degree. logbook
to identify the underlying processes influencing yellowfin tuna
catch rotes and distribution in the western and central Pocific
Ocean(WCPO), and thereby predict distribution. We compare the
predictive ability and difference of the fwo models,
generalization of Generdlized additive model and habitat
Suitability index model.

Table 1. bata collection.
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Fig.1The distribution of the yellowfin funa nominal cafch rates shawed
that major fishing ground were in the WCPO (2009-2013)

Fig 2 The distributin inage of nomial veriay on the rediated
catch rates of the yellowfin funa in the W 2

Fig.3 Comparison the relationship between fhe nominal cafch rates
with predicated cafch rates and Habitat Suitability Index of
yellowfin in 2013

The restlts shows that most fishing activities were located when
HST was 0.5-07 compare with nominal catch rates with predicted
catch rates realized in the predicted catch rates between 0.5 fo
1.0 accurately too. We can speclate that the information in the
extremum of curve is not credible.

Conclusion

The results show that HSI model could better than GAM model
base on dispersion of relationship of predicted catch rates with
nominal catch rates are higher than HST with nominal catch rafes.
In HST model only analyze monthly environmental variable in
2013, could be overestimate HSE, In the future will establish
2009-2012 HS model 1o accurately predict 2013 fishing ground

and compare with GAM model to select the best model to predict
the future fishing ground.

© Generdlized additive model

To define suitable habitat of yellowfin tuna, GAM which is a non-
parametric generalization of generalized linear model was used.
GAM comprises a collection of non-parametric and semi-
parametric regression fechniques for exploring relationships
between response and predictor variables.
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Fig.1 Relationship between the nominal catch rates and predicated
catch rates of yellowfin
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Table 1. Deviance explained . and ALC of yellowfin funa cateh rate
valoes explain in o generalized assistive model (GAM) with
(o)sequentially added variables and (b)Each added variables.
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The stepwise 6AM procedure was used fo select the best
predictors. All variables in the GAM model for the catch rates of
Ldegree were significant. The most impartant factor of influence
were sea surface temperature and sea surface elevation.
Quertie-Quontile ey |

Fig 2 6AM-derived effect of Quanfile-Quantile Plof , SST, SSE ,

Chi-a, MLD and JSD variables on the yellowfin funa catch rates in
the WCPO

GAM plots for each model were used to identify the threshold

value for an environmental variable. Quantile-Quantile Plot analysis

also accept that the error term conforms to the assumptions of

rormal distribution

Fig.3 The monthly distribution image of nominal overlay on the
predicated catch rates of the yellowfin funa in the WCPO in 2013.





