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Tab.1 Occurrence of El Nino and La Nina events during 1995 -2014

FENy 1 H 2 A 3H 4 H 5H 6 H 7H 8 H 9H 10 H 11 A 12 H
Year Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.
1995 E E E N N N N L L L L L
1996 L L L N N N N N N N N N
1997 N N N N E E E E E E E E
1998 E E E E E L L L L L L L
1999 L L L L L L L L L L L L
2000 L L L L L L L L L L L L
2001 L L L N N N N N N N N N
2002 N N N N N E E E E E E E
2003 E E N N N N N N N N N N
2004 N N N N N N E E E E E E
2005 E E E E N N N N N N N N
2006 N N N N N N N N E E E E
2007 E N N N N N N L L L L L
2008 L L L L L L N N N N N N
2009 N N N N N N E E E E E E
2010 E E E E N N L L L L L L
2011 L L L L N N N L L L L L
2012 L L N N N N N N N N N N
2013 N N N N N N N N N N N N
2014 N N N N N N N N N N E E

B L # N S 5IRER TR i BLE SR LL B E % A 6y
Notes:E. El Nino; L. La Nina; N. Normal
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x2 EREESESFET 22 MiERETEEE SSTA H&EE
Tab.2 Model of enter-fishing based on SSTA of fishing area in 22 fishing zones based on El — Nino

T T
Predicted Unit

0° -5°N,125°E - 130°E
0° -5°N,130°E - 135°E
0° =5°N,135°E - 140°E
0° =5°N,140°E - 145°E
0° =5°N,145°E - 150°E
0° -5°N,150°E - 155°E
0° =5°N,155°E - 160°E
0° -5°N,160°E - 165°E
0° -5°N,165°E - 170°E
0° -5°N,170°E - 175°E
0° -5°N,175°E - 180°E
0° -5°5,125°E - 130°E
0° -5°5,130°E - 135°E
0° -5°S,135°E - 140°E
0° -5°S,140°E - 145°E
0° -5°5,145°E - 150°E
0° -5°S,150°E - 155°E
0° -5°S,155°E - 160°E
0° -5°5S,160°E - 165°E
0° -5°5,165°E - 170°E
0° -5°S,170°E - 175°E
0° -5°5,175°E - 180°E

y=exp[ =5.597 9 x (Xggpy —0.802 1)2]
y=exp[ —4.742 9 x (Xg5py —0.806 4)2
y=exp[ —5.209 6 x (Xg5p, —0.798 8)>
y=exp[ =7.501 8 x (Xggpy —0.343 2)?
y=exp[ —4.624 8 x (Xg5py —0.587 5)
y=exp[ =3.067 3 x (Xggpy —0.7252)?
y=exp[ —8.285 6 x (Xg5py —0.780 0)>
y=exp[ —7.785 3 x (Xggpy —0.831 4)?
y=exp[ —9.602 6 x (Xgpy —0.759 0)>
y=exp[ —11.273 6 x (Xg5p —0.788 8)?]
y=exp[ =2.377 6 x (Xggpy —1.0552)2]
y=exp[ —6.637 9 x (Xgpy —0.795 4)?
y=exp[ =5.801 3 x (Xgy —0.8459)?
y=exp[ —6.039 4 x (X5, —0.803 8)2
y=exp[ —4.110 2 x (Xgpy —0.731 5)?
y=exp[ =5.794 0 x (Xg5py —0.746 9)?
y=exp[ —6.286 4 x (Xg5, —0.8149)
y=exp[ —=5.641 0 x (Xg5py —0.804 9)?
y=exp[ —5.881 6 x (Xggpy —0.8127)?
y=exp[ —4.936 1 x (Xggpy —0.869 8)?
y=exp[ =3.030 5 x (Xg5, —0.980 7)?
y=exp[ —7.044 4 x (Xg5py —0.847 5)2

iz LIPS P e

Model R? P value
0.985 4 0.000 1

] 0.959 0 0.000 1
] 0.981 2 0.000 1
] 0.943 3 0.000 1
] 0.987 9 0.000 1
] 0.990 7 0.000 1
] 0.997 8 0.000 1
] 0.996 4 0.000 1
] 0.999 8 0.000 1
0.999 3 0.000 1

0.960 2 0.000 1

] 0.969 5 0.000 1
] 0.979 4 0.000 1
] 0.966 2 0.000 1
] 0.986 7 0.000 1
] 0.997 4 0.000 1
] 0.999 2 0.000 1
] 0.997 2 0.000 1
] 0.991 7 0.000 1
] 0.974 8 0.000 1
] 0.967 0 0.000 1
] 0.982 5 0.000 1

ey NI SR 5 AR T 2, Xggp 9 SSTA X5 107 4388 [X. 1]

Notes: y stands for catch percentage; Xggy stands for the corresponding temperature interval
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£3 HEMSESEHT 22 NMBRETIELEE SSTA HiR3
Tab.3 Model of enter-fishing based on SSTA of fishing area in the 22 fishing zones based on La Nina

St STH A R KL P{E

Predicted Unit Model R? P value

0° =5°N,125°E - 130°E y=exp[ —1.852 1 x (Xggpy +0.984 5)2] 0.888 9 0.001 3
0° =5°N,130°E - 135°E y=exp[ —4.695 6 x (Xggpy +0.848 0)2] 0.907 0 0.000 7
0° -5°N,135°E - 140°E y=exp[ —=5.176 4 x (Xg5p, +0.786 9)? ] 0.920 0 0.000 4
0° -5°N,140°E - 145°E y=exp[ —6.212 6 x (Xggpy +0.784 2)2] 0.910 3 0.000 7
0° =5°N,145°E - 150°E y=exp[ —4.304 1 x (Xgp +0.663 8)2] 0.883 2 0.001 6
0° -5°N,150°E - 155°E y=exp[ =3.698 7 x (Xggpy +0.791 0)%] 0.932 1 0.000 3
0° -5°N,155°E - 160°E y=exp[ —4.477 4 x (Xg5p, +0.802 4)7] 0.963 7 0.000 1
0° -5°N,160°E - 165°E y=exp[ =1.690 0 x (Xggpy +1.104 1)2] 0.833 8 0.005 2
0° =5°N,165°E - 170°E y=exp[ =2.977 2 x (Xggpy +0.884 9)2] 0.993 7 0.000 1
0° -5°N,170°E - 175°E y=exp[ =7.769 5 x (Xg5py +0.777 5)?] 0.999 5 0.000 1
0° -5°N,175°E - 180°E y=exp[ —13.410 3 x (Xggpy +0.721 9)?] 0.999 8 0.000 1
0° -=5°S,125°E - 130°E y=exp[ —=5.2559 x (Xggpy +0.8116)2] 0.900 2 0.000 9
0° -5°S,130°E - 135°E y=exp[ —=2.207 0 x (Xggpy +0.939 3)2] 0.878 9 0.001 8
0° —=5°S,135°E - 140°E y=exp[ —4.862 6 x (X5, +0.8309)7] 0.927 6 0.000 3
0° -=5°S,140°E - 145°E y=exp[ —3.284 9 x (Xgp +0.877 5)2] 0.976 9 0.000 1
0° -5°S,145°E - 150°E y=exp[ =1.023 5 x (Xggpy +1.177 3)%] 0.9532 0.000 1
0° =5°S,150°E - 155°E y=exp[ —6.568 4 x (Xggp; +0.8125)%] 0.9350 0.000 2
0° -5°S,155°E - 160°E y=exp[ —0.367 1 x (Xggpy +2.117 0)?] 0.859 6 0.003 0
-5°S,160°E - 165°E y=exp[ —0.240 8 x (Xggpy +2.619 4)2] 0.788 4 0.011 6

0° -=5°S,165°E - 170°E y=exp[ —=2.860 3 x (Xggpy +0.7727)%] 0.926 3 0.000 3
0° -=5°S,170°E - 175°E y=exp[ —2.230 9 x (Xggpy +0.987 9)%] 0.988 4 0.000 1
0° -5°S,175°E - 180°E y=exp[ —3.445 4 x (Xg5py +0.871 5)7] 0.979 7 0.000 1

TE -y N A b o SR B T 43 LU, Xggp 24 SSTA X, A4 B2 X i)

Notes: y stands for catch percentage; Xggr, stands for the corresponding temperature interval

R4 EEBSEFET 22 MBEETIEEE SSTA HEE

Tab.4 Model of enter-fishing based on SSTA of fishing area in 22 fishing zones based on normal condition

TR AT A FHE R KL P{E

Predict Unit Model R? P value

0° —=5°N,125°E - 130°E y=exp[ —3.564 9 x (Xggpy +0.123 6)2] 0.996 6 0.000 1
0° -5°N,130°E - 135°E y=exp[ —4.659 8 x (Xggpy +0.118 3)%] 0.9955 0.000 1
0° -5°N,135°E - 140°E y=exp[ —3.589 1 x (Xg5py +0.116 6)7] 0.995 7 0.000 1
0° —=5°N,140°E - 145°E y=exp[ —5.783 4 x (Xggpy +0.205 2)2] 0.999 9 0.000 1
0° —5°N,145°E - 150°E y=exp[ —=5.204 3 x (Xggpy +0.187 9)2] 0.999 5 0.000 1
0° -5°N,150°E - 155°E y=exp[ —4.042 8 x (Xggpy +0.1355)%] 0.997 8 0.000 1
0° =5°N,155°E - 160°E y=exp[ —3.889 2 x (Xg5py +0.066 0)?] 0.986 7 0.000 1
0° -5°N,160°E - 165°E y=exp[ —=3.799 4 x (Xggpy —0.023 5)2] 0.973 1 0.000 1
0° =5°N,165°E - 170°E y=exp[ =3.530 3 x (Xggpy —0.011 1)2] 0.974 3 0.000 1
0° -5°N,170°E - 175°E y=exp[ —3.596 4 x (Xg5p, —0.004 6)?] 0.965 9 0.000 1
0° -5°N,175°E - 180°E y=exp[ —4.050 4 x (Xg5py +0.056 3)7] 0.983 7 0.000 1
0° -=5°S,125°E - 130°E y=exp[ —=3.765 5 x (Xggpy +0.090 8)2] 0.996 6 0.000 1
0° -5°S,130°E - 135°E y=exp[ —4.378 3 x (Xggpy +0.140 2)2] 0.997 8 0.000 1
0° -=5°S,135°E - 140°E y=exp[ —4.627 9 x (Xgepy +0.119 9)?] 0.995 8 0.000 1
0° -=5°S,140°E - 145°E y=exp[ —4.209 1 x (Xggpy +0.121 4)2] 0.996 8 0.000 1
0° -5°S,145°E - 150°E y=exp[ —2.885 6 x (Xggpy +0.015 1)2] 0.977 1 0.000 1
0° -=5°S,150°E - 155°E y=exp[ —=3.675 4 x (Xggpy +0.123 0)%] 0.996 5 0.000 1
0° -=5°S,155°E - 160°E y=exp[ —3.934 7 x (Xggpy +0.202 4)7] 0.999 4 0.000 1
-5°S,160°E - 165°E y=exp[ —4.285 8 x (Xggpy +0.138 8)2] 0.997 7 0.000 1

0° -5°S,165°E - 170°E y=exp[ —=3.923 4 x (Xggpy +0.092 1)2] 0.9923 0.000 1
0° -5°S,170°E - 175°E y=exp[ —=3.668 0 x (Xg5p, —0.0127)?] 0.969 8 0.000 1
0° -5°S,175°E - 180°E y=exp[ —4.596 7 x (Xg5py —0.070 8)7] 0.982 7 0.000 1

TE -y NI A o SR B T 43 LU, Xggp A SSTA X, A4 B2 I i)

Notes: y stands for catch percentage; Xggy stands for the corresponding temperature interval
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Fishing ground forecasting on Katsuwonus pelamis based on different climatic
conditions in western and central Pacific Ocean

CHEN Yangyang' , CHEN Xinjun"*>** GUO Lixin', FANG Zhou'*"**

(1. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China; 2. Key Laboratory of Oceanic Fisheries
Exploration, Ministry of Agriculture, Shanghat 201306, China; 3. National Engineering Research Center for Oceanic Fisheries,
Shanghai 201306, China; 4. Scientific Observing and Experimental Siation of Oceanic Fishery Resources, Ministry of
Agriculture , Shanghat 201306, China)

Abstract; Based on the purse seine statistical data of skipjack tuna in western and central Pacific Ocean
during 1995—2014, 22 high catch fishing zone were selected, taking catch data as the index and combining
different climatic conditions divided by the Nino index, to establish the forecasting model of Katsuwonus
pelamisin western and central Pacific Ocean based on the different climatic conditions. The results showed
that; the catch of skipjack fluctuated among different climatic conditions, the monthly total catch and monthly
mean catch in El Nino were the highest, which was similar to La Nina, and higher than the normal condition
the catch among different spatial and climatic conditions had difference, the catch in 5°N was higher than 5°
S, and the normal condition had the highest catch; La Nina event was the highest between the 145°E - 165°
E; La Nina was the lowest eastward of 165°E; the relationship between catch and SSTA of Nino 3.4 was
established, and the above two indexes had strong relationship, fit well with the Normal Model (P <0.01).
The model validation result showed that predicted results and actual results fitted well and had significant
relationship in all the three climatic conditions. The spatial catch variation of skipjack tuna was analyzed
under three different climatic conditions in western and central Pacific Ocean. The model can effectively
provide new idea for the future work of fishing ground prediction and forecasting.

Key words: skipjack; catch; El Nino/La Nina; fishing ground forecasting
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