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Fig. 1 Speed distribution of longline fishing vessels under different conditions
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Fig. 2 Heading distribution of longline fishing vessels under different conditions
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e non-fishing YV fishing
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Tab.2 Accuracy of classification
%

10 A Oct. 11 A Nov. 10 H, 11 A Oct. & Nov.
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A1 month 10 A Oct. 11 A Nov. 10 A, 11 A Oct. & Nov.
Person’s FH5& %K

Person’s

0.96 0.96 0.97

10° S

12°§

14° S

16° S

18°S

20°S

165°E 170° E 175°E

x4 WHBESHAN. BREH. BREEN
CPUE Z[EIEX R
Tab. 4 Spatial correlation between fishing intensity and
hooks, number, weight and CPUE

Besky kR A kb

At month hook  number  weight CPUE
10 A Oct.  H 7 logdata 0.71 0.67 0.67 0.63
B {E threshold  0.72 0.67 0.66 0.63
11 H Nov. Hi& logdata 0.76 0.74 0.75 0.63
[%{f threshold ~ 0.72 0.70 0.71 0.62
10 4,11 A H3 logdata 0.80 0.77 0.77 0.65
Oct. & Nov. [®{H threshold  0.79 0.77 0.77 0.63

18°S

20°S

455 50 88 PRI A 25 ) 3 A AR, BB 45 2R
A7 50 B 429 55 T H SRR AT 98 1

3 it

WEAE AT M HEGAR T LA R iz shaat
BB AN R A £ o P AT LU TR AR
PN, Sl SCH B AT AN SS A S,
i 9 EL A B B VR D AR, 36 T 3 R U0 3 1) ¥
P F VR R 25 s o v R U200 B T 4
VAT 22 A 2~5 1 AE TRV KR,
K I 4 0 S8 2 A4 S A A ML B 9 S B AE 3~9
T, X GHEAERE de Souza 2PV 4E AR

ARSCWFFERRIA, AL LA R A S M — A8 i E AT
W R BUEANE 1Y, Rk 28 28 44 0 A A1 T B )
PRARLAE DX 0] 0E 28 44 Y i e 40 O 1) R 1) A5 B
B, BN A EE. BRESE
SUE 288 40 Y0 e 5 T 1) 2R ATV LIRS TR 1
HH o M e VA R B T SR R A R [ R HE T LA

b x10¢
10°8 40
35
12°S
3.0
14° S 25
16°S 20

1.5

1.0
0.5
0

165°E 170°E 175°E

B3 10 A Hli#som i = (8] oA
a: B{H; b: HE.
Fig. 3 Monthly distribution of fishing intensity in October
a: threshold; b: logdata.
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Calculating the fishing intensity of offshore longline fleets on fishing
grounds based on their fishing characteristics
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Abstract: A better understanding of the behavior of offshore fishing fleets is required in order to prioritize and enforce
fisheries management and conservation measures worldwide. Satellite-based Automatic Information Systems (S-AIS)
are now commonly installed on most ocean-going vessels and have been suggested as a novel tool to explore the
movements of fishing fleets in near-real time. The fishing behavior and effort of vessels determined by vessel
speed data obtained from AIS could assist in fishery resources analysis. In this study we used AIS data extracted
from exactEarth Shipview™ and fishing log data of longline vessels in the Western and Central Pacific Ocean;
both types of data were collected from October to November 2017 and were analyzed together in order to establish
a vessel status recognition model by evaluating the speed and heading characteristics of longline fishing vessels.
The fishing effort model was defined, and the fishing intensity information of the fishing grounds was calculated
based on the output of the fishing activity identification model. In order to test the fishing effort rationality data
extracted from AIS, the spatial correlation coefficients of the fishing intensity obtained from AIS data mining and
the catch per unit effort (CPUE), the total number of tuna, the total catch weight, and hook numbers were calcu-
lated. Our results indicated that the speed of longline vessels was mostly between 3 to 9 knots while fishing. The
heading ranges of longline vessels were between 0 to 10° and 300 to 360°. The fishing activity was classified
based on the speed and heading of vessels; the accuracy of the fishing vessel status classification was 68.29%. The
spatial correlation of fishing intensity between threshold classification and logging was high (>0.96, P<0.000001).
The spatial distribution characteristics of the fishing intensity based on AIS were similar to the actual ones but
lower than later. The spatial correlation coefficients of the fishing intensity obtained from AIS and CPUE data, the
total number of tuna, the total catch weight, and hook numbers were all greater than 0.62 (P<0.00001). Data on the
fishing intensity of fishing vessels obtained from AIS could provide high-resolution information for scientists and
decision makers and could be used as alternative data in fisheries stock assessment and management.
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