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Tab.1 Data sources and sampling number of gillnetters

LRI JEZ R R RRUR R

Bt R drift bottom alternating
data source . .
net gillnet fishing

VLI34  Jiangsu Province 10 2
117:44  Shandong Province 1
W4  Zhejiang Province 1
L7448  Liaoning Province 10
J"%44  Guangdong Province 17
il total 12 2 27
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Tab.2 Specifications of netting for drifting and bottom gillnet

o) o [ LS 7R i % /m K /m W4 2L 8 kg kK /m

types of netting height length netting weight fishing depth
JEZHIM  bottom gillnet 2~15 25~120 2.0~17.5 7.5~35.0
ORI drifting gillnet 15~21 25~120 5.0~92.5 25.0~80.0
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Tab.3 Multicollinearity diagnosis for factors
R 1 2 3 4
factors B VIF B VIF B VIF B VIF
tolerance tolerance tolerance tolerance

Wi, gross tonnage 0.12 8.09 0.17 5.97 0.19 5.43 0.21 4.67
HIR  total power 0.05 21.77
MK vessel length 0.06 17.45 0.08 14.21
MRS vessel age 0.44 2.27 0.48 2.08 0.50 2.01 0.53 1.89
MRS captain age 0.59 1.70 0.59 1.70 0.60 1.67 0.71 1.41
EMEN K%L annual fishing days 0.13 7.84 0.13 7.48 0.13 7.48 0.24 4.98
HTRREL  average voyage days 0.14 7.04 0.15 6.69 0.15 6.55 0.26 425
iU BB E R voyage gear carrying weight 0.13 7.79 0.14 7.06 0.15 6.88 0.41 243
i BRI B annual procurement number 0.42 2.38 0.45 2.24 0.46 2.15 0.48 2.08
4 HORIWHE B annual gear procurement weight 0.07 14.75 0.10 11.72 0.10 10.07
W E-F¥JEE  net average weight 0.19 5.36 0.29 3.49 0.59 1.69 0.59 1.69
fEksKE  fishing depth 0.14 6.99 0.17 5.83 0.17 5.82 0.35 2.87

FIH] RStudio A Hp i ) SOl A5 B 1) 12 Bodm . MRS E SRR KRS f () BE
A LA AT R AR e £, i %6 ) Akaike infor- B REIORE SR BRAG o i BT I 5 ¢

mation criterion(AIC) 15 B 4t 1112 fe M1k 19 i T A 1
R E AT ) A R AR B, R A AL ATC (B 1) i B
AR, ff ”Vﬂﬂi‘:ﬁ” AIC fE R REAR 51,

&R A iR — A GAM BLARY, 4347l
R AR EIET R 3R (Rg) S8R RS BIER, GAM
ERIE SN

Ro=a+Y filx)+e ©)

X, R o o0l 190 i 0 HL 5t 2k R x4 AR
£ LR VAN CONID 8 S Y NI S (BN PN
BTRCREL. BTG R T | AR R

https://www.china-fishery.cn

Be2s, Hx; 0k, WEBEMERO, e=0?, FFHIE

*FHE AIC {8 £ 5 H) W e i GAM B 8Y |
FH F R 30 VARG i A A0 £ 1 o S5 MR ARIE AL 1T A
i (estimated degrees of freedom) FIZ% [ I (ref-
erred degrees of freedom) J W7 35t 2% 3K 5 i B A% &
ERHELEXR,

+
4h

— A GAM A | I &

sponsored by China Society of Fisheries

S ¥

of K PR 2


https://www.china-fishery.cn

11 4] RAB, A5 i 0 T ) 00 ) L gt 2 45 il [ 7 1937

/N AIC HEMEY et GAM REEI4D 5 6 AR i
R = a+f(AVD) +f(AFD) 4+ f(VGCW)+
f(T)+f(AGPN) +f(FD) + ¢ (7

K, AVD HHMHLIRKEL (d). AFD RAEAFL K
B (d). VGCW 2y i v it B4 d it (kg). T
U IEAL (). AGPN A 4E 4 ¥0 BRI B0 ()
1 FD AAE ALK (m)s

F IR R B I EER RN Rg BYFEM , A5
Ry BBV 22 i B RN 97.2% (% 4), GAM Al
M ATEE R, BRI B R W sgmi i e, fif
BT 86.8% M Bl 22, T TR U2 4E AR Ml K %k
(4.2%) . BRI B4 A (2.8%) . Rk K IR
(2.4%). W7 (0.9%) FAFE 23 HoR W ELE (0.1%).
GAM I MR AR Y iy i R 25 SR R B, itk R AL
AR R, P BEE R Mif, AR
e K A M K T 1) 2 2080 %o il 1) e 35t <
W H AR KRR, R SAH, AVD, T.
AGPNAI FD X} Rg 5% Wi & % , AFD Fl VGCW X
R SN2

PSR KB BE In 2A23E R 14, )

FEAE30d DL B, BT (E 1-a); AEFEAL R
BB IXT R B2 =2 ma i/ (B 1-b); BRATIK
T LR T A B S AR R R,
FUL U i B AT T T 18000 kg I, Rg & FEE
T L35 Ay T AR T AR = (B 1-c); 40 ) i
J A2 AR T 200 SR, R 23 Bl 2 6 i A2 1)
B0 B R, T YA A — HR S 200 B
Rg X 2B (F 1-d); 441 BRI B KT
30000 F ZEAT B, R 2 Bl it 5L OR W B8 (1) 1
T G, A8 HOR W FiE i 3 30000 K
Z 5, BEEE M EL R A (R 0 S ] Rg ()
PEE (] 1-e)5 1 Do vt i VR b 7K R R 38 05 3 R
S HL TR (& 10,

3 TR

3.1 GAM #HBIER M

GAM H 1 i i A1 BT 22 56 7 o] 1 3 Ao g HL J3t
RN N T Z R RER, o] LR
Pl EAT s 16, 400 R0 o0 3 i 19 L 38t 2 3
ERE TR RERR . AR E, WAL,

R4 RcHI GAMBEERRED TR KIE GAM REEF

Tab.4 Deviation analysis of GAM fitting results of R; and selection of optimal GAM model

TR R T SR ZE R/ % HEFR AICH
models accumulated explained deviance adjusted R AIC value
+HPLIRKELd  +average voyage days (AVD) 86.80 0.86 349.76
+HEMEML R B/d  + annual fishing days (AFD) 91.00 0.90 340.09
+HfTIR M H AT F R /kg  + voyage gear carrying weight (VGCW) 93.80 0.92 330.10
+ifif/t + gross tonnage (T) 94.70 0.93 328.21
+E i BRI R/ /7 + annual gear procurement number (AGPN) 94.80 0.94 322.24
+EL/K/m  + fishing depth (FD) 97.20 0.96 306.62
5 FIMEANEIEKR GAM EBGITER
Tab.5 GAM model statistical results of netting gear loss rate for gillnetters
TR R 7 fli v B HEE ZE A ME FfH PIE
model factors estimated df referred df’ F value P value
HLIRREL  average voyage days (AVD) 2.00 2.00 42.33 <0.001
FAENLREL  annual fishing days (AFD) 1.00 1.00 0.24 >0.1
B BT BB voyage gear carrying weight (VGCW) 1.79 1.96 3.32 <0.1
M7 gross tonnage (T) 1.95 2.00 9.43 <0.001
v HORAEE  annual gear procurement number (AGPN) 3.92 3.99 6.91 <0.001
fEMkKER  fishing depth (FD) 1.00 1.00 11.92 <0.01
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Influence factors on the netting gear loss rate of gillnet in
coastal waters of China

SONG Liming **, CHEN Mingrui ', DING Ruizhi', WANGDi', ZHOU Wang', LI Yiting'
(1. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China;
2. National Engineering Research Center for Oceanic Fisheries, Shanghai Ocean University, Shanghai 201306, China)

Abstract: The primary source of ALDFG is from the coastal and oceanic fishery and the maximum risk to pro-
duce ALDFG is from the coastal fishing industry. Gillnetters along the coast of China accounted for about 56% of
the total number of fishing boats along the coast of China in 2018, and were one of the biggest potential source to
produce ALDFG in China. Lost netting of gill net can keep the high rate of ghost fishing for more than 2 years.
ALDFG produced by the gill net fishery along the coast of China will cause great influence to the coastal marine
ecosystems in China. In order to understand the factors and their impact degree on the netting loss rate of gillnet in
waters near China, a questionnaire survey was conducted among the Chinese coastal fishermen from June to
December, 2019 and the areas covered Liaoning, Shandong, Jiangsu, Zhejiang and Guangdong provinces. The data
from 41 gillnetters were collected including 13 variables, i.e. gross tonnage, power, vessel length, vessel age, cap-
tain age, annual fishing days, average voyage days, voyage gear carrying weight, net average weight, annual pro-
curement number, annual gear procurement weight, fishing depth and the lost numbers of gillnet netting. Based on
the questionnaire survey data, software SPSS 23 was used to analyze the multicollinearity among 12 independent
variables, and eliminate gradually 3 variables that had multicollinearity with other independent variables. The
remaining 9 independent variables that had no multicollinearity among them were used to analyze the relationship
with the netting loss rate of gillnet in waters near China by GAM and to determine the best GAM based on the AIC
value. The results indicate that, (1) The factors (explanation deviation) that effect the netting loss rate of gillnet
(R;) in waters near China are as follows: average voyage days (86.8%), annual fishing days (4.2%), voyage carry-
ing netting weight (2.8%), fishing depth (2.4%), gross tonnage (0.9%) and annual gear procurement number
(0.1%); (2) The GAM can be used to study the relationship between the netting loss rate of gillnetters and the fish-
ing boat parameters, annual fishing gear procurement information and fishing ground information; (3) With the
increase of voyage days and annual fishing days, Rg shows an increasing trend; (4) With the increase of fishing
depth and the voyage carrying netting weight exceeding 18000 kg, R; shows an decreasing trend. The measures
recommended to reduce the netting loss rate of gillnetters are as follows: (1) The voyage days should not exceed
30 days and reduce the annual fishing days; (2) According to the gross tonnage of fishing boat, the voyage carry-
ing netting weight should be more than 18000 kg; (3) The fishing depth and fishing area should be regulated
according to the height of gillnet gear. We should specify the maximum height of gillnet gear according to the cur-
rent and seabed topography of the fishing ground in waters near China; (4) The gross tonnage of fishing boat
should be smaller than 200 gross tons.

Key words: gillnet; netting loss rate; influence factors; GAM; waters near China
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