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Tab.1 Vessel information and catch of purse seinein western central Pacific Ocean from 2011 to 2014

0y R/ H AR A2 R S RBAE K Evd
year total catch vessel number vessel name total fishing days
2011 46014 8 410 1,2, 3, 6,7 5 Lomalo, Lometo, Lojet 1456

2012 52632 9 Bmar 8 = 1638

2013 56834 10 Bimar o= 1991

2014 66458 10 Bmar 185, Wik4&il 25 2053
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S 28 ) G L 2 i) R B R 8 ) XL R
V-{E, BAAAHICTEL S BOCRR[13]

W5 /R JE #4824 (Oceanic Nifio Index, ONI)
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“http:// www.cpc.noaa.gov/products/analysis_monitoring/ensostuff/ensoyears.shtml, [2015.3.19]
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Fig. 1 The monthly fishing ground gravity center
of purse seine from 2011 to 2014
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Fig. 2 Wind vectors and sea surface temperatures (SSTs) from the TAO/TRITON mooring array in the Pacific

equatorial waters for 2011-2014 (October as the example )
Top panel shows monthly means; bottom panel shown monthly anomalies from the
COADS wind climatology and Reynolds SST climatology (1971-2000).
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FIH] Matlab Y48 THEHGE A [ stepwise bR
B, MR, RS B R A A A SR T

GC Lon =137.534+236159UA 165, +
0.159159SST 29, (1)
KM H, GC_Lon Fnitayyh.omsEE,
UA_165, 27524 H 7T 165°E &b -2 25 i) X5 25

5, SST_29, 3754 H 29°C AR Ze il A b 25 i1
BIHEE 3, % 4).

HRPERESE R . R7=0.716035, P<
0.001, i i AL

WO E BRI

GC _Lat =0.236156+0.51587 UA _165,_;, -

1.12848 VA 165, (2)

KX @2)F . GC Lat w0 B9 46 B (H,
UA_165¢-1y%&/R~ EHALT 165°E Ak V354 1) KUK
25, VA_165, 75 5 H LT 165°E &b 733126 ] X
AR

FREQI RIS SE B R=0370155,
P<0.001, &ERE,
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Tab. 2 Each variable and time-lagged correlation analysis results

[A 748 i dependent variable H 75 & independent variable ) /)3 & ZHX correlation coefficient
time-lagged/month
180°E F-#) UA -1 0.793 1 ***
mean zonal winds speed anomaly 180°E
165°E ‘) UA 0 0.82%%*
mean zonal winds speed anomaly 165°E
180°E -3 VA -2 —0.5383%#%
Tt i 4 8 mean meridional winds speed anomaly 180°E
longitudinal gravity center 165°E -4 VA 0 —0.4125%%*
mean meridional winds speed anomaly 165°E
29°C Sl T 2 0 0.7449%**
mean longitudinal of 29°C isotherm
Nifio3.4 #5841 0 0.4653%**
Nifio03.4 Index
180°E “F) UA -2 0.5520%%*%*
mean zonal winds speed anomaly 180°E
165°E “F-14 UA -1 0.6355%**
s a3 4 mean zonal winds speed anomaly 165°E
latitudinal gravity center  180°E -1 VA -3 —0.4348%%*
mean meridional winds speed anomaly 180°E
165°E “F-#4 VA 0 —0.4078%*x*

mean meridional winds speed anomaly 165°E

ks RoR PRI E B2 (P<0.001).
**%: Highly significant (P<0.001).

x3 BHPLEAETRAFESHMEZHRE
Tab. 3 Regression equation of longitude of fishing gravity parameter and significance test

AR Bt variable ZH coefficient t K t-test P
Xi(UA_165,) 2.36159 5.4307 0.0000***
Xo(VA_165,) 1.00845 0.8693 0.3896
X3(UA_180(-1)) 0.298833 0.3316 0.7419
X4(VA_180(—) ) -0.190514 -0.3114 0.7570
Xs(SST_29) 0.159159 2.2930 0.0268**
Xs(Nino3.4 Index,) —2.38446 -1.5739 0.1230

ko, IR P RIS S (P<0.001). ** . FoR PRI N B3 (P<0.05).

***: Highly significant (P<0.001). **: Significant (P<0.05).
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x4 BEEETRAFESHMEZMHEE
Tab. 4 Regression equation of latitude of fishing gravity parameter and significance test

A5 & variable ZHL coefficient t P
Xi(UA_165(.1)) 0.51587 2.7510 0.0087%**
X,(VA_165) ~1.12848 22628 0.0288%*
X3(UA_180(-2)) 0.298833 0.3316 0.7419
X,(VA_180,3) ~0.190514 03114 0.7570

wak, FOR PRI N EE EP<0.01). #*. FoR PRIy I3 (P<0.05).

***: Highly significant (P<0.01). **: Significant (P<0.05).

25 ZERIGE

Hy F 558 B R AT B, AR RIS A el )3 34
B, T 2011 45 1 A5 2014 4F 10 1Y 46 4>
HAWEE . A RE TG, MRS S5EIRME
TR 2014 4509 11 F0 12 Ak it 5, #laas
FRSEPRZE R b ange sERB A #5). [FIET
TGS AR5 KB BRI, JCIHE 2014 4F, g

KIEERE, FEARTHEV T RECAZ, M
T SEAR R BB SE A, 11 A M KRB A PR
o R T FEMRK R R R B, A S A S
ZZ B TOEOAS 5 ) 11 v ] ) ) L% BT )
AECE T 9 )iy H s, L 11 A/ 12
F %, TH 5 L i BATE X A 1 iz o
(10 28 26 FE L (25 5 W36 5 251 B 3B Am).

#5656 MEEFFEMEERMRE
Tab.5 Resultsfrom regression model and theerrors

25 #H bR g o 2 BE SEPREREE o £ iz S i 22
type year—month longitude predict longitude latitude predict latitude  longitude difference latitude difference

2014-11 1649198 E 167.0223 E 2.0759 S 0.1835N 2.0025° 2.2594°

2014-12 1624030 E 164.9361 E 2.5449 S 0.4382 S 2.5331° 2.1067°

B2014-11 1674756 E 167.0223 E 0.72934 S 0.1835N 0.4533° 0.9128°

B2014-12  164.5479 E 164.9361 E 2.11076 S 0.4382' S 0.3882° 1.6726°

TE: A IR IIBRIn 7 e Sy B2 RO R SRS, B 280008 v B RS AR5 445

Note: Type A’s actual longitude and latitude are calculated from Shanghai company’s vessels, and type B’s actual longitude and latitude are

calculated from Chinese chart vessels.

M 5 RTLUE t, SERR R Y 226 R
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Abstract: The Western and Central Pacific Ocean (WCPO) purse seine fishery is an important part of Chinese
oceanic fisheries. Forecasting the gravity center of a fishing ground with strong interannual change has become
increasingly urgent. This study examined the relationship between a purse seine fishing ground, based on the
2011-2014 purse seine log sheet of the Shanghai Kaichuang Fishery Company, and the synchronous oceanic
datasets such as Nifio3.4 index, and the Tropical Atmosphere Ocean project (TAO). The latter data set provided sea
surface temperature (SST) and sea surface wind (SSW). Data were analyzed using the time-lagged correlation
method. We identified fishing ground variation induced by oceanic change, and the fields suitable for forecasting
the fishing ground, along with their time-lagged number. A regression model was built and verified in this paper. A
clear relationship between the fishing ground with SSW and SST was shown in the monthly maps of oceanic fields
and fishing ground gravity centers for 2011-2014. In time-lagged correlation analysis results: (1) the correlation
coefficient between the longitude of the gravity center with the mean zonal SSW anomaly of 180°E(UA_180), the
UA of 165°E (UA_165), the meridian SSW anomaly of 180°E(VA_180), the VA of 165°E (VA_165), the 29°C SST
isothermal longitude value (SST_29) and Nifio3.4 index (Nino) was 0.79, 0.82, —0.54, —0.41, 0.75 and 0.47, re-
spectively; and the lagged time was 1, 0, 2, 0, 0 and 0 months, respectively; (2) the correlation coefficient between
the latitude of the gravity center with the UA of 180°E and 165°E was 0.55 and 0.63, respectively, and the lagged
time was 2 and 1 months. The correlation coefficient with the VA 180 and VA 165 was negative and less than 0.5,
and the lagged time was 2 months and synchronic. There was no significant relationship between Nifio and the
latitude position of the fishing ground. We found a regression equation of gravity longitude center (GC_Lon) and
latitude center (GC Lat): GC Lon=137.534+2.36159UA 165+0.159159SST 29,, GC Lat=0.236156+0.51587UA _
165(.1y—1.12848VA_165,; and the model R square was 0.72 and 0.34, respectively. The longitude gravity center
was much more reasonable than that of the latitude. The error gap between the reality and the predictive value
from the models was more than 2° in longitude and latitude, mainly because there were delays when no fishing
was permitted in the fishing ground in the east WCPO in November and December 2014.The difference in the
central fishing ground between the model results and the Shanghai Kaichuang Fishery Company log sheets were
reasonable: the longitude was less than 0.5° and the latitude was about 1.5°. This paper presents clear evidence
that the change in fishing grounds followed variations in SST and SSW, and we believe that the influence of the
SSW has not been focused on in this way before. We also discovered that the zonal wind speed anomaly at 165°E
and 180°E longitude had the same effective influence on the fishing ground as a 29°C sea surface isotherm. These
findings will advance related research into purse seine fishing grounds, and the forecasting models may assist
purse seine companies in budgeting for their permitted fishing days.

Key words: fishing ground gravity center change; purse seine; time-lagged correlation analysis; Western and Cen-
tral Pacific Ocean; forecast
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