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T A, SONG G5 TR B AR LG 4E 28 £ T %
ARSI TR, G5 SR W B R B 5 T LT U
B AR OC . XSRS R T PR
TR PR RV I R A S RO B B R B A3 A 1Y
SCM o BRI, BT R O SR R A 6T 43 2 i
T B R E R AR UL BIEAR SRR
B 2 P, T B0 52 i L 2R VR MV R B S HOH B
R A R

Bl & TR AL HOR RN TR R Y R e K&
Iz BT E A RE & A 2R RE TR 2
AERE T R A A a5, R SAy figp ke v ol 0l o R4
22 il R A0 P S AL T 50 04 7 VR RLEL B
Rt ABFIEHE T 2021 45 8 H 2 10 H R JF R 1
PP R 4 M £ T 2 4 Vi Ut R R 2 A T
A3t 5 AR, A S ) A ALATT SOPER
RV AT 28 91 S 80 Oy i P2 i )\ BR
SR (AGE 43 2 B ) 5 A 48 9 B0 S TR BE oy
A Z B B DG ZR L IE%F Lo A3 B A [RIA5E 28 1 o A
5 TE 5 78 208 48 B9 3 S TR B2 A A L 5 45 S 80
S AER , DA S A i A 2 0 4 EL T 250K o Tt
BEAY G PR R B R B PR L LA S5 K B .

IR i

1.1 BLHASHEHEEN

BRIk T 2021 4F 8—10 A Wi a] T R Ay b v
KV G I 2R B N T eI B R 25 A A I H
(B D)o Pt S TR R LUR I PG R
MRS (10°N~17°N,130°E ~ 136°E) , #4224~
PR A IR A B o TSR A B A
S K 85 m T GE 14.96 m IR 8.71 m. Bl
£73 166 t. AL 700 kW FRKAHE 15 kn,,

Vi R A B ) T 1) JE 4 4 B 2L
FLAE 5.4 mm 1) 8 R MERE 2 48, P IF BR[E] T
LK 850 m, LR EK 45 m, BT 16 M348,
R—MCZ SRR 6 T4l , i B2 AR R : (1)
HahHEn+55 1 B8 (H AR 4 mm, K 1.5 m 940
0 10 R B A 1640 ) 5 (2) AT IR +55 2 Be 3
45 (K20 m 19 2505 R BEe L2248 ) 5 (3) Ff AU
UL PR+55 3 BESZ 48 (0 14 m (1) 1805 R MhAI A
22) 5 (4) UL IR +55 4 Br 302 (K R 4 m A IS
45);5(5) 11.25 g HoRi+ XUE R +55 S BE L (Ko
6 m 1Y 1305 B HL22) 5 (6) UM E+3.85 4
M . TF T80 80 I 45 - BB TR £ W JL R )

(PES) 4448, E425.5 mm, K 40 m. 7% A RN
NG - O - T IR Y (ABS) M KL, AR
500 mm, #H¥E 7 64 kg

N
20.0°

._.
~
n

S

25 Latitude
o
=)

12.5°

10.0° [

130° 132.5° 135° 137.5° 140° E
25 Longitude

BT 1 ~ 22 ORISR G PRI A 2 BT 5 K OB R LR 42

RN R S AN EAR i 2 e s AN PR R 2 P

Number 1 to 22 indicates the sequence of locations in resource

survey of tuna longline fishing; gray dashed lines represent the
exclusive economic zone boundaries; the red dashed box at upper
right indicates the surveyed area.
E1 ZEAEPFRFHEHRZE
Fig. 1 Distribution of locations in resource survey of
tuna longline fishing

1.2 EEPELRESHEIERE

T 1R A ) () 15 3 Fh A st [, 43 oA 4
ML) 2:20 3£ 4:00,5:30 % 6:30, L} 23:20 &
W H 0:20,3F4E 1.5 h; RGBT EEF 4 H 7:00
212:00,FF2E 5 he 4] 0~ F- Bk (7.6+
0.6) kn, I8 28 15 (5.8+0.5) m/s, FHAB £k
[ T£E K0 50 m, BT B4 80 (398+38.1)
¥, B4y 8 75244 .

BRE L N AR AR VR A 1k B RN
VEMV AL B AR 7 S 5 B R S HOh iR iE % T 4R
EATR A b 3t 5 8 G 5 7K 2 s s . He
SR AR TR R A 25 AR I 7 S (R
5 : RBRduet3 T.D | tidel6, 4= 72 ) R : I & K
Richard Brancker 2 7] 5 ] & 5 Fl : 0 ~ 500 m, ¥
. +0.05%; BEL4F : 25 mm, )5 : 250 mm, i & :
334 g RAEMIF .10 s ) M2, BB 8 MLk
A Uity ) 4 M £ R 4 R RBR, 48 4 Bisf 7 o (1] 4
(1298 1318) /Y 1 ~ 8 S 44 7 £ 4% il RBR;
B M358 851 A 5040 30 3 A 2 R AR B 7K 2
it B SR 75 A 22 8 v g ) A (B
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WHS300-LADCP, AE 77« 55 T5 M VE R4 R
OS] N T R0 ~ 800 m; SRAEAT 2 . 38 K) LUk
e ARE, SRR BRI 16 mo
1.3 BB RE
1.3.1 R EESITTHE

G 0 T AR B R TR B S i T R B
A ST R SRR T M S WA G A R O
B WME, — R AN S s . AWFR R A
YOSHIHARA '™'35 T B i 48 BRIS HE F 10 LE 48 5949
R RN

D, =h,+h,+ l{«/l + cot’ 6 —

/(1— % )+cot201| (1)
n+1

I=v,X(m+1)xi2 (2)

n=m+1 (3)

E="2=coth sinh™ (tan 0) (4)
Uy

s DS S B BRI IR L, msj P[] Y
SR T PR, SR b, IF TR m;
Lo PIF S T0) R 5 n g T 18] T 4 B
Bs m o P 1 18] B 850 5o, D B AR L 2
JE  m/s o, AL, m/s s o BSOS IR 0 22
[i) £ B () [ B s 5 0 Oy T2 S0 #5 S T4 5 /KK T
T sk AR

SEBR A 32 K B S B B RO 4
RO R AU BV SR IR B S BB B TR
B . B, Gl R R (IR IR
7 ISR 0 ) R B B PR
1.3.2 SCRprig BRSPS

2 AF ) i AL B (Support vector machine,
SVM) F 853l 3] 18 53 ZE R (Support vector
class, SVC) Fl 32+ 7] i [1] I3 4% %Y (Support vector
regression, SVR) . SVC 1 # Z F o &b 3L 28 K&
22853 s SVR U IR b R AT A ) B 77 A
SCHIFSE 4 A 10 90 208 ) 4 48 T B8 0 A B He 52 v [
RWCRJE T A R] &, RO F SVR B i 47
.

SVR & H F— A~ 5 {0 i Y- T, {45 68 ~F ] B¢
TR FEA B R s e e . AR RS
R (s y,) o, BHAREA  y, SBH W EEAR o (x,) R
oc; SR 3 B A0 - TR 8 4RI ) e, SVR B0 X 1
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e PR Ay
f(xi)ZngD(xi)+b (5)

Sl 00" w0 HOEE TR o LB 1 AT 2
SVR #7431 2k i5f o S48 T A 19 o F0 b i 5
F () 5y, AT | B T B
min o+ 37 (L ()= ]) (©)
R L K5 A B AR BRI S BAC €9 M m
K AR () B,
CET K B B AR I F RS A
S 49 g {8 e ) BT D B 56 4
b

Loboa @ ééni) = Slof + 37 (& +

éi) z:nz 1'u“i§i - Zl,ﬂiéi +

z,-"l]ai[f(x,v) -y, —&- §i] +
S - o - €] 0
f(x):2;":1(&1'_%)K(x,xi)+b (8)
N N A
K(xx) = exp| == (9)

B SN SE /S 1 23 Y TINTININV/SE 78 (id S
T3 K (v, x,) R BB, TEA SO A% s R
e 30T A% 1] s R B 5 o Sy v BT AR T R R BT BT
AW FE LA [F) 7K 278 N 93 22 7K O 3 (0 ~
64/64 ~ 128/128 ~ 192/192 ~ 256/256 ~ 320/320 ~
384 m) JXUHE | fif SUF45 208 TS R B AFEARS | 40
1 FIE 265 B9 B ) TR Ay i ) R A A A SVR 1] A
U
1.3.3 )7 XAl

I~ Xk #E AY (General additive model,
GAM) Ry~ LR MR R ARS8y e , BA g
A A B 7 A B 2 i R A 2 (] Y AR 4R
PEOCR S ARG L 4 M £ A 400 44 29 B4 TR B 43
A7 S A S AR B AN [ 7K 2 LT 2 KR
o (0~ 64/64 ~ 128/128 ~ 192/192 ~ 256/256 ~
320/320 ~ 384 m) | XU | iy i 45 28 JRE A O i
REAR I ST GAM A, ik h
g(D)=5(Dg) +s(Dy) + (D) +s(Dys) +

$(Dsy) + 5(Dsgy) + s(w) +s(v,) +s(v,) + &

(10)

e DN ERAIELE PP IR, m; Do, D .
D 10 \D 156D 50D 35, 53 B R AN]R8 i A P25 3
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L, m/s;0 FRGE, m/s;o, MARARNLIBAREEE, m/s;
v, IR, knse HIRZET ;s o4 F ARSI T HESRF I
FIF FRCEGPEAL £ 52 PR R 1 B 1
1.4 #HELREFHE

A5 3 3 W b S AR A 22 41 AL A
1 JIE 288 57 B AR TR oy A s L R A S (1) -(4)
AR AR TR . B T 2 i
DL TSR AE AN [ /K 2 0, R R BCT- 35
BATEAR 0 ~ 384 m, B 64 m K TR A -
BIKPE o H ARAF A AS [R] KJ2F- H1 K P ik
DRI | i AT 45 200 oI S5 5 T PR 28 B B TR B8 40
S SVR BLELFT GAM #EA7 3144 . Hovb, 3154
FHE A AR R B A T I —fh A FHL B S 4 ) R
PSRRI . O 4R B B TR T e A B
XFFRYE , P 7E SVR T GAM 8 i) H vk F— 2
M F BT AR, RIBE I 1~8 54944 . #£ SVR
BRI TH R P B8 A2 AT 43381, 80% 1) £k itk
11 RAEIN 25, 20% A9 B8 2E 470 B0 UE . A SC
SVR BRI 5535 FH B 2% oR 55CAy o i 428 1) ik pR R
UL SVR #5780 by 428 ) B A% bR B 3R 8K g RIS RU AR
I F CHil. BIL, 561538 SUIGUF 7 i 6 et
ST R A SRAFAS R 54 04 S R R S 0k
TTIREITH . F — 4% U SRl A L T It
RO S BT TR AT SRAE VN S5, Bt 43 5Kl
S AR B S A © I 2 52 A AR R v R A7 5
W, 5% L 43 A SR 5 SE I ) 22 . Bk

SVR 1 GAM 73 Brit 55 70 50 MU R 4.1.1 B AF i
svm Fl mgev 1158 i
AHIFFEHXF SVR A GAM BRI 145 4% B 24
TR ¥ )5 22 (Mean squared error, MSE) JE
AT R -
1 n A 2
MSEzgzi:l(yi—yi) (11)
Ty NG, 2001 SRy 0 TR 1 S TR S0 41

2 ZER

2.1 PHHRESH

S R SE SR A B TR BE 3 AT AN R 2 F  Herp
2L A ER MR IS THE R , 0 A 43 AR S
1B, BIR TR BE A T S R BB 48 5, Wi # #
S R B LR B BTG R . No 1 B9 e
FHERE /N, 1 (130.03+3.32) m; No.8 £44
PRISTHAGRE e K, T8 (363.25+36.52) m. Kl
VR AT BB R TR B 1R Bhs i K
I HLE 0 T v R 0 3t R 1 0 {2 S K
AR T S IR v No. 1449 447 B0 B8 fe /N, Ky
(130.81£17.94) m; No.7 )8 F R E e K, A
(329.91£54.37) m, SEME PR EAITR B I B il 1
KT I TR, HBEE TR, $08 firkb ok 2
14 B 17 0 B S 4G O, e No. 8 44 44 R B I 81 e
K 3No.1 ~ No.5 PR TR FE Y SEINF- B IS T2 e
THAEIAME , No.6 B4 2 Je B TR B 11 349ME

100
- B3 M iT5{E Theoretical calculated value
1 B3 S Measured value
i?
200 + \\i
£ a
H g
53
A
P
@ 300 ? I
400 | - ?

1 2 3 4 5 6 7

8

9 0 11 12 13 14 15 16

)45 Number of hook
LEMFEIE B 5392278 No. 1~No. 16 #7 E BIBR BE 43 A1 5 MR 2k 32m T-ERIE 75 s A7 IBA 5% 1 AR 3R 95% A5 IX ]

The left Box—plots indicate No. 1-No. 16 hook depth distribution; dotted lines indicate the configuration of mainline ; right shadow zones denote

95% confidential interval.

2

ERBEAVVIHRESH (L BRITEE, K& XNE)

Fig. 2 Hook depth distribution for tuna longline fishing (red: theoretical calculated value, blue: measured value)
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33 %

IR T S48, TR 22 (i K Ab A No. 8 #4944 .
A ) B AR ) TR R T L -0.3% ~ 10.3%, HiHp
No. 1 488 7% R85/, F44 8 (-0.3+13.7)%; No.8

B PR R, R (10.3+10.5) %

2.2 AE5E SVREZEZFnnlik &5 R o7
AN TR) 44 44 1) SV R A A I 2 0 % S a1+

1.5

T{E Predicted value
S 2250 %

R=0.38
R"=0.34,

L

0‘..:-".:. = °
. -

0.8 L=
08 09 1.0 1.1 12 13 14 15

SEAE Measured value
(a) I'5#y#4 Hook 1

1.10
"
= 105 —
s
B . e
£ 100 MBS O
3 .
[}
£ 095
z
= 0.90
k=
0.85 L= " 2 1
085 090 095 1.00 1.05 1.10
SEAE Measured value
(c) 3 #7%) Hook 3
1.3
R*=0.53
R"*=0.60

1.2

o
o

FHME Predicted value

0.8 L= ~ ‘ '
08 09 10 11 12 13

1.3
1.2
1.1
1.0
0.9
0.8
0.7

A Predicted value

S2{E Measured value
(e) 574 Hook 5

R’=0.68
R"=0.58

0.6 — .
06 07 08 09 1.0 LI 12 13

SEAE Measured value
(2) 75 %% Hook 7

FHME Predicted value
cC 0 = = e e =

o
2

0.6

3R, Hof No. 1 #9419 SVR AR AL I 2k A
50T 0 4 T RE A UG B B/ (RP=0.38) , [F]
B} No. 14948 (1 SVR 55 78 Y1l Z5 A0 38 (8 8L A 2k
(R"°=0.34) 5 2 75 4 2% 5 ¢ K 3 W 5 52 I 4 A
TN 2 18] 25 S48 K o No.6 #4954 1Y) SVR B A
YITZR A A8 55 % 1 1) T A e A L5 e K

o oo~ Wb hrin

R’=0.45
R"=0.40

06 07 0809 1.0 1.1 1.2 1.3 14 15

1.3

12

1.0

0.9

TN Predicted value

SE{E Measured value
(b) 2'5%9%) Hook 2

1.1+

R>=0.43
R"=0.39

08 L=

0.8 0.9 1.0 1.1 1.2

TIM{E Predicted value
o
el

SEAE Measured value
(d) 45%9% Hook 4

1.3

A=

R*=0.77
R"=0.63

07 L2
07 08 09 10 LI

1.2
1.1
1.0
0.9
0.8

A Predicted value
=
~

SEIE Measured value
(f) 6544 Hook 6

1.2

R’=0.56
R"=0.53

0.6 L— :
06 07 08 09 10 1.1

S Measured value
(h) 8'5#%4 Hook 8

B3 REHHHSVRERIZEMNIKE

Fig.3 SVR model train values and test values of different hooks
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1.2

e YIIZ{E Train value
* JIA(E Test value
-+ 45° 2754k Tdentity line
— AL Fitted line
R*. SVREIRIL 4
Fit degree of SVR model
R A AL
Fit degree of fitted line
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(R=0.77) , [A] B No.6 #4984 i) SV R 455 74 31| 25 F1 )
IEMEL(R?=0.63) 55 F %22 5 5/ No.7
B % SVR A5 B I 25 AT 3 (-5 %65 1 A 33 00 1
FEARI G B2 o AR 45 5 (R°=0.68) , I H No.7 £
By 1 SVR AR B I S A 3 (B F0 A £k (R72=0.58)
55 %82 R WE /N, No.5FINo.8 FI4 ) SVR
R I Lk AR A -5 % R 0 (R A L A
P (R?=0.53 \R*=0.56) , HiAx #4405 1 SVR #5510
YITE5R AN I A 55 % 7 1 50 00 (28 A 4L 65 5 4 53]
4 0.45 (No.2 8944 .0.49 (No.34944) .0.43 (No.4
g ) o & BTk, SVR BRI 2k A 25 2R
No.6 5 4 (1 $0 5 72 B e AL, 6 WL T SVR
TR T {55 S0 A T 2 S A /0N TN 1 A
JE# T . No.1 454 By SVR AR RN 25 R0 ik 4%
A i/, R RO B IR R % TR )2 K
Tt UL X L R i R AR A AR A AR LA
FERFEAR

AN TRV 84 19 SV R A LI 25 AN A 17 34 0
ZUNE 4 R, Hoh e Y ZRAE 19 359 05 2% v No.6 47
B Ee /N, A 0.138; No. S I I 3 I 2 /e K, A
0.309. 7E (8 ¥ 34 J7 25 Hh No. 4 B9 5 fe /I, o
0.086; No.5 84 14 7 255 K, 4 0.282,

0.40 z Z
— JIIZ{H Train value
0.35 F— MH{E Test value

030 |

2025t

S 020

=

= 015
.10 b

0.05

0

1 2 3 4 5 6 7 8
#1445 Number of hook
4 SVRERZGEMNXERHHE
Fig. 4 Mean squared error of SVR model train values
and test values

2.3 AEPHEEI GAME RS

ANFEEIE ) GAM Ge it &5 RAank | s, F A&
55 R, No.2 B TR FE AL 5 128~192 m K 211
T 5 A 56 (P=0.035) . No.3FVIRIEIL S5
P2 T 5L B A OG (P=0.041) o No.4 5 TR
35915 0 ~ 64 m, 128 ~ 192 m 7K 21 2 3 33 Fi 4%

24 L I 44 5L B A 56 (P<0.05) , Hv 5 45 44 o
{4 A S i 8 (P=0.009) o No.5 94 TR JE 73 3] 5
0~64m.64~128 m,128 ~ 192 m /K J2 - 14 i i
IR 2 i 4 5t I 2 A O (P<0.05) , Horp 544
T B AH S R e (P=0.005) o No.6 294 IR BE
M50 ~64m.128 ~ 192 m 256 ~ 320 m /K 2 -1
DIt | A TR A A R Y R I 2 A OC (P<0.05)
Horp 5 128 ~ 192 m 7K )21 34 30 1 A48 4 3 1 11
A PE AT ) EL 25 (P=0.001) . No.7 #4454 % B X
55 45 o o 8 5 I 25 A 56 (P=0.009) o No.8 Y4 IR
4355 128 ~ 192 m 192 ~ 256 m /K JZ -4 i
IR 2 R B 1) 2 I 25 A G (P<0.05) , o 4
T FE AR 56 M B = (P=0.009) . [RIBT, No. 1 4444
WESA T AN B E . 28 BiF
R,0~ 64 m. 128 ~ 192 m 7K JZ - 147 37 19 1 4% 4 3k
JE 55 45 8 R R B AH G M B e, R 43 1 R 64 ~
128 m 192 ~ 256 m 256 ~ 320 m 7K /22 F- 44 37 Al
M o 320 ~ 384 m 7K JZ 249 90 i AN XU 5 45 4
BATRE 35 G i 35 A e

ANFEEE ) GAM S HriR 2E 5N 5 iR,
Horp No. 18949 19 ¥ 7 22 (MSE) f /N, 24 0.044;
No.6 #J84 BY ¥ 5 22 (MSE) ft K, 7 0.256. No.6%Y
BRI 5% 22 (8 /)N, A 0.022 5 No. 8 41 44 114 5% 22 {1 I
K, 40.083
2.4 SHRES BN

FIF E ik SVR FI GAM X AS [ 440 44 1 1 11 7
DUAE AN SEDUAE A & 6 BT 7, Horp No. 1~No. 7 #2411
SN TR B 5 20 3 R R 3, No. 8 4 46 T FE &I
T No. 7 FIRITREE o SEMME T No. 1 R4 BR BE /)N,
9 121.3 m; No. 7 PR FE fe K, 24 346.0 m, SVR
TR H No. 1 FI 8RB Be/IN, R 124.1 m;No.7 4
PRI B K, 346.5 m, H 5 S0 {E B KT TR
FEAL B AR . SVR TINE 5 S0 E AR L No.2 £
BITR I 25 S8R, M 5.2% 3 No. T 95 22 /N,
0.15%; V- BRI 8 IR FE 22 50 1.75% . GAM Tii I
{E 7 No. 1 BRI TR e /)N , 24 143.6 m; No.8 #4484 T
K, 4 350.1 mo GAM il {5 52 0 4& A0 L
No.1 B EY IR 22 R e K, i 18.3% ; No.6 $ 54 22 7
/N, N 1.48% ;I FI TR 22 57 0 6.38%, 45
TR, SVR BN A 5 SEIAE -3 25 /T GAM
FNAE , I H SVR Fl I A 55 S0 {8 Bl 4% 4 7 A%
e —30, WA PR
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F1 AENHEKGAMEGITHER
Tab.1 GAM statistical results of different hooks
Y PR r P TR PR F P
Model factor 1~4  5~8 1~4 5~8 Model factor 1~4  5~8 1~4 5~8
0.021 6.046 0.888 0.030" 0.579 0.540 0.461 0477
0 ~ 64 m 7K JZF-H49 3% 0.195 6.088 0.667 0.030 320 ~ 384 m/KJZFHHE 0213 0.005 0.652  0.943
Flow speed (0-64 m)/(m/s) 1.117 3.294 0311 0.095 Flow speed (320-384 m)/(m/s) 0.671 0.179 0.429 0.680
5.956 0.167 0.031" 0.690 0.147 0499 0.708  0.493
1324 8950 0272 0.011° 0.648 1.116 0436 0312
64 ~ 128 mAKJZFHMHE  1.576 2234 0233 0.161 LB Wind speed/(m/s) 0.007 0329 0936  0.577
Flow speed (64-128 m)/(m/s)  1.587 0.094 0.232  0.764 18 Wind speeciimis 0290 0262 0.600  0.618
0.736 0.084 0.408 0.777 0.235 0.083 0.637 0.778
3258 7.396 0.096 0.019" 1.894 0.691 0.194 0422
128 ~ 192 m/KZ V3 5.646 17.267 0.035° 0.001° {f i Shi Vkn 3.117 12278 0.103  0.004™
Flow speed (128-192 m)/(m/s) 3312 3.549 0.094 0.084 S SHIP Speee 2190 0465 0.165  0.508
8.296 4.764 0.014° 0.050" 3.014 1302 0.108 0276
2576 0.046 0.135 0.834 1.151 11.876 0305  0.005"
192 ~ 256 mKJZ s 0483 1.974 0.500 0.185 SR JE Castin Uads) 2.376 55782 0.149  0.001""
Flow speed (192-256 m)/(m/s) 1533 1.871 0239 0.196 TS Lastng Specdiinis S 5060 9.569 0.041°  0.009™
0236 7.012 0.636 0.021" 9.707 9.564 0.009 0.009""
1.903 0.665 0.193 0.431
256 ~ 320 m/KJZ I 0479 7.486 0502  0.018"
Flow speed (256-320 m)/(m/s)  0.190 0.631 0.671  0.443
0.487 0.793 0.499 0.391

T 2 1~4 I 5~8 RIRBIG T 5+ oo o Rl JOR 1 2R /KO P<0.05 . P<0.01 F1 P<0.001 .

Notes: 1-4 and 5-8 are indicate the number of hooks; *,*% #¥* are indicate significance level P<0.05,P<0.01 and P<0.001, respectively.
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Fig.5 Error statistics for GAM analysis

of different hooks
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Hook depth distribution and influencing factors of tuna longline fishing in
Western and Central Pacific Ocean

LIU Zhigiang', GUO Shaojian', WANG Yucheng', ZHOU Cheng"**, WU Feng"**, WAN Rong'*”

(1. College of Marine Living Resource Sciences and Management , Shanghai Ocean University , Shanghai 201306, China ;
2. National Engineering Research Center for Oceanic Fisheries, Shanghai Ocean University, Shanghat 201306, China; 3. Key
Laboratory of Sustainable Exploitation of Oceanic Fisheries Resources, Ministry of Education, Shanghai 201306, China)

Abstract: To comprehensively examine the hook depth distribution and influencing factors of tuna longline
fishing in Western and Central Pacific Ocean, data collected aboard the vessel "Songhang" from August to
October 2021 were analyzed. A combination of Support Vector Regression (SVR) and Generalized Additive
Model (GAM) was employed to investigat the distribution of hook depths across different operational
parameters and environmental variables. The objective was to elucidate the impact of each factor on hook
depth. The results showed that: (1) Among the calculated values of hook depth, Hook No. 1 had the smallest
value at (130.03+3.32) m, while Hook No. 8 had the largest value at (363.25+36.52) m. Regarding the
measured values, Hook No. 1 had the smallest depth at (130. 81+17.94) m, whereas Hook No. 7 exhibited
the largest depth at (329.91+54.37) m. (2) The SVR model exhibited varying goodness of fit, with Hook
No. 1 displaying the lowest (R’=0. 38) and Hook No. 6 demonstrating the highest (R’=0. 77) overall fit. The
mean squared error (MSE) for training data was smallest for Hook No. 6 (0. 138) and largest for Hook No. 8
(0.309), while for testing data, it was smallest for Hook No. 4 (0. 086) and largest for Hook No. 5 (0. 282).
(3) GAM analysis reveals that water layer average velocities at 0-64 m and 128-192 m, as well as the casting
speed, exhibit the highest correlations with hook depth across all hooks. Following these, water layer average
velocities at 64-128 m, 192-256 m, and 256-320 m, along with vessel speed, show significant correlations.
However, water layer average velocity at 320-384 m and wind speed demonstrate no significant correlations
with hook depth. (4) The average differences between predicted hook depths by SVR and GAM models and
the actual measured values are 1. 75% and 6. 38%, respectively. The predictions from the SVR model align
well with the measured values, showing consistent trends with the variation in hook positions, thus
demonstrating good agreement. The results of this study will contribute to understanding the distribution
pattern of tuna longline fishing hooks in operation, and provide a basic reference for optimizing the
performance of longline.

Key words: Western and Central Pacific Ocean; tuna longline fishing; hook depth; support vector machine;

general additive model

http://www.shhydxxb.com



