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Note: 1, 2, 3, and 4 represent the sea areas of East Hainan Island, West Guangdong, the Pearl River Estuary, and East Guangdong, respectively.

B2 )V W B AR, H B IR A Sl B f o S 2 4 T T
FAT o AT HTEE SRR X G ] (B B MO, BT
(] AR OGP B 2 e iV AT 58 v, %% B 23 e
8 4 7% YL T 5 ) SR AR R 2, A R (DB, Dk
TR . TR AN

f@ﬁ:;ﬂZ:K(%) (1)

«(5)- (4G Q
S S A A5 L, o
B, d B A BE n 4 B A 1 A
NOELTERE TR e STy e
BB
LI, $5 8 0.5°%0.5°00 226 E I W X4 6 I
BCHEAT R 4 43, BEBR 2017—2024 4R 1 XTOL it 4K
05, L L 0 L 0 AR 2 SO 35 5 0
i A1 AT M 9 580t S W 2245
WE I 10 A 1 BB, ETITA 2410 2 At 12
AT H BB 25 50T R
22 03045 23 05, R SRR 0 X
E ST RIS 17 409, 61500 5 S %

Tk AL N T 22 T 8] 5 22 W 22 5%, LSS B4
N 22 5 fe /b, AR 22 57t e AR 30 7)o iR, il ik
I 10 2 A S5 B o 4 A R B RO/
2.3 BEOSMH

HL I R ALK G WA Ml A7 B A ZES AL AT LA
P T BRFE 1028 ) i e £ L HhoL U6 37 DL o3 BT i 3
({25 RS CRT D R = WA= W

x=z":(x,-w,~)/zn:n (3)
Y:zn:(yixri)/zn:ri (4)

2 (3)F(4) v, XA Y 430 267 B0 1) 28 3 L 44
FE, n RICEITTANEG X, v RS i D EDEBOTH
ZoRERNGBE ;s v, RIT G800 i AR ST . O AT L
A F R f ] BTG, R TR AR AR U 45 TR 1 R
H B EOALE, SRIF X 2017—2024 4F i3 8 45 5L L
SERE, KT Y O e g G, DL S X
8 A 1] 7 1 AL 6 3 B 3 A KT O U A E AR e 45 R
Je R T A A A
24 BEHTEHERRK

R oy TR 245 SR KT il i R A B R AR Ak,



4

GRERE TR

WL 2017—2024 4F 4548 R e 25 0I5 1938 H AT 68 5
{8, B 4 MY % HATRER SHE T 2471, 153
2 A S AR Ak 3 DA W S i 224 i PR 2 A v o)
JE GO, PR SS 35 KT ol A Ml 5 B 1% H 28
FERLAE . FEULSEAE 1, SR W 2h P20 1% H 5 GHE
AR AR B HEAT ST U Ak B DA /N R BORUBE B I S5 ),
Wl o8 5 K, 8RS 55 kTGl 15 35 i

AR T AR R B, RIS, 5 W 3h o1 X 25 46 06 vk 1O,

TARKT G A Ml 5 B AR AR $ i 53 A5 D T 3
SOP Y L hae R g RN W1

k

1
MUi:fZXi_,i:2,3,4 ------ nk=min(p,i-1) (5)

AM = MD,- MU, (7)
F(5)F(6) Hr, FH T ¥ Bl T35 2540 90 0 40 D 493 45
Y Bl -3 % 1 p e 7, A8 A IE ] A3 e 9 9 Bl
VIR 45 5 MU, #1 MD,, Horbr, X 8 H AT S48 55
HAE BB F S, 4 AM>0 B, A Rk Tt
AM<O I}, a3 R T B, AM{E S /NI B 07 64 H 3 )
W Ry i A4 A, D3 R R AT AR BB AR IR M 45 RS
— 5 B R B PN, A 495 5% ) o I R v T /0 7 B
K T TR TG MR TE R M 235 R B9V I 58 32 B s
Ii] Fry 722 Ak Fa Ak
2.5 KTHRIBHERFEDH
DU - #r 25 44 B} 8] /7 31 ( Bayesian Structural Time
Series, BSTS) #& 7 == B2 i FH 1 Xt~ 191 9 W S it miy O 9
ROR AT VRN Y, AR i) R B AR T, MR8 BT 7
AR D73 S B, A e s ) 5 20 0000 A5 AR, DA T A
TCBOR T B[] 77 90 B4 1) S At 3 . i s 1
A 5 S PRAEIEAT Fe A, S0 B3 1 T80 0 1 o
PEAl o SR I & T BSTS #88 AY iy PR 2R #E B T 2, LA
2012—2016 F AR 45525 1) B H AT SGHR AR
it 040 4 2 IO S il i kT e Y A o A A R AR
TR BB A% 5 HE LT 6 U0 A 2 A1 1Y) A E R RN 3l A AR AL R
ik, 2 17 T AE TG 2017 AF R i ] AE B SR T B
BN, 2017—2024 4F R #a 25 o0 /9 45 B AT 68 5
JIT BB 1) KT S el e R o AR i 45 o H Oy Jik
YA J AR [ %) 1R B ot XoF L, 5 00 453 380 149 ¢ J B3
5 2017—2024 452 B il O oE A7 6T L, 1 1 4 B K
I HE A B T A R RN . FEG TR, Y
P<0.05 W CHIZBUR T HU8CR W3 [z, WA+ i
€ Y T E

3 HR5

30 RELEREEEILMEET EMBERMY

D SME ) == 18 53 %

2 4 2017—2024 4E{RI L5 RS, 8 H 16 H—9
HI15H.9H 16 H—10H 15HA1 10 7 16 H—11
A 15 H W H B VBD $CH8 (19 4% % B2 53 8 FKT O e i
() AR 45 S . AR Y DR 45 R 56 — > H
(8 7 16 H—9J1 15 H) g B, X bb oy #r i 22 4>
FRT S f i o B iy i as AR Ak (&1 2, % 1),

IRUOZE S5 55— AT, B G ST S e AR
A0 b R Y M, R A S A
X (#% % i >2,200), H AR & 41 2a B i) AL B, C.,
D 1 E Frbnil o X —45 SRR W, IRin 45 o) 5 A7 % da i
T B T AU 3 2 T8 A A 0 R AE X, 3 Bl T if
A AR T V. P PR R S BRYT 1AM
FE5) B BT 3T o v 5. 2R 000 Pt S s T % T S R
B9 B U3, L 4 DXl 1 SR A 2 B DA 0 X )
A1 i B 5 448 g a2 e ) e B . A O IR X T
S A T 7E 687.79 km?~5,178.53 km?, LA B [X [ [fif
UK, D X /e i — 250 B & B, %% BE A AE
1,500~ 2,200 19 ¥ 355 [ B3k 20,852.59 km?, 5 BF 5% IX.
BT P 5.39%; 129 FE (. AE 700~ 1,500 Fr 16 1 i 1
k1 42,819.82 km?, i BF 5T XL T LAY 11.07%; %% %
{E7E 2007~ 700 (1) 38k 1 AL N A5 82,090.79 km®, (5 5%
XOE TR 21.21% (3 1),

SR EE TS 5 —AS A L, O] B LR i
BCRT O e A 1 SR AR AR EE T W e 59 (18] 2¢) . R
XA A BT T e, BRI, B, CHIE X
14042 %5 1 d R A 28 1,500~ 2,200 3% — X H], 76 I #%
S 5 S R PN 1R T AR A — A k2D 4.62%; T
A X FI D X148 % B fie KAE BE 2 T B 2 700~ 1,500
0 R, BCER — A A A T 2.15%; 1% % (S AE 200~
700 A TSl T RRUAE LG AR — S H SN T 9.64% (5% 1)

RS RS A = A H (] 2e), KT 6y 0 5 42
FREC A W3 o OB, 2% B2 (AL 700~ 1,500 3X — [X.
Vi) P 96 358, AN R B VL 1 AR 5] S5 B O, EL TR L 2R
— AT 10.67%; 1M 4% % B E 7% 200~ 700 1) 15
BTN 34,465.26 km?, (5 5 X TH AR Y 8.91%, A
BFE DA T 12.30%(% 1),

K 2b ik st s, 8 H 16 H—9 A 15 HiX—
A T) B, i VI S T st A s B 55 25 ) 43 A ¥ 0 o
HE PR B A X (448~ T711) B K& 7 4, 435143 A5 AE
Vi i B0 T T R 9 A, 44 B RV I RV B, BR VL



x W ARARSEAE: BT NPP-VIIRS AR 2= A i 2 ok e ¥ U ST ' i M 2R S R -5 132 o 2 93 e 5
110° 111° 112° 113° 114° 115° 116° 117° 118°E 110° 111° 112° 113° 114° 115° 116° 117° 118°E
s . R LT . T . .

24° 24° J A
N N
23° 23°
22° 22°

21°

20°

19° 1

21°

20°

19°

18° - 18°
110° 111° 112° 113° 114° 115° 116° 117° 118°E 110° 111° 112° 113° 114° 115° 116° 117° 118°E
@ e ST N e ST R

24° A JHRA 240

N N

23° 1 23°

220 4 220

21° 4

20°

19° 4

18°

113°

(e) 4 RSN R

114° 115° 116° 117° 118°E

21°

20°

19°

18°

24°

23° 1

290 4

21° 1

20°

19° A

18°

110°

111°
® “

1122 113° 114° 115° 116°

SOt agi Ny
IR

117° 118°E

0 100 0 100
e eimation/ M ot
kernel destination” ™5 56™506 17500 2 200 3 904 Piexl frequency o 61 181 315 448 7l

B2 2017—2024 4F g il L HOREUCT G U A A% % B (72 90)) FAT S v iy b AU ) 43 A3 (%)) () R (b) S 8 H 16 H
—9H15H, (M) HIHI6H—10A15H, () H10H 16 H—11 A 15H
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Note: A, B, C, D and E are five regions of high kernel density in figure 2(a).
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Table 1 Area and proportion of kernel density grade

region in different months
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Fig. 3 The path of the fishing gravity of four sea areas in northern South China Sea in 2017-2024
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Analysis of aggregation characteristics and institutional response of light
fishing boats in northern South China Sea after Summer fishing
moratorium based on NPP-VIIRS

Lin Junhao?, Yu Jie?, Chen Guobao?

(1. College of Marine Living Resource Sciences and Management, Shanghai Ocean University, 201306, China; 2. South China Sea Fisher-
ies Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300, Guangdong China/Key Laboratory of Marine Ranching,
Ministry of Agriculture and Rural Affairs/National Digital Fisheries (Marine Ranching) Innovation Sub-Center/Scientific Observing and Ex-
perimental Station of South China Sea Fishery Resources and Environments, Ministry of Agriculture and Rural Affairs/Guangdong Provin-
cial Key Laboratory of Fishery Ecology and Environment/Guangdong Engineering Technology Research Center of Marine Recreational
Fishery, Guangzhou 510300, China)

Abstract: [Background] Summer fishing moratorium system is one of the important systems in the conservation of
marine fishery resources in China. [Aim] To explore the spatial-temporal distribution characteristics of light fish-
ing boats in the northern South China Sea after Summer fishing moratorium and assess the impact of Summer fish-
ing moratorium adjustment on light fishery, [Method] based on NPP-VIIRS data from 2012 to 2024, we analyse of
light fishing boats aggregation distribution characteristics, operation center of gravity changes and light radiation
changes with time characteristics of three months after the end of Summer fishing moratorium. [Result] We found
that (1) In the first month after Summer fishing moratorium, there are one aggregation area of light fishing boats in
the East Hainan Island, 5,178.53 km? and 2,609.70 km? in the West Guangdong Province and the Pearl River estu-
ary, respectively; there are two gathering areas in the coastal waters of East Guangdong Province, with an area of
687.79 km? and 2,596.00 km? respectively. (2) In the first month after Summer fishing moratorium, there were 7
grids in the high frequency region (448~ 711) and 10 grids in the middle frequency region (315~ 448); in the
second month, the high frequency region disappeared, only 1 grid in the middle frequency region, and the grids in
the low frequency region (181~315) and the extremely low frequency region (61~181) increased to 13 and 36 (an
increase of 30% and 24.14%); in the third month, the grids in the frequency region (61~ 181) decreased to 9. (3)
After Summer fishing moratorium, the change range of gravity center of the four main light fishing grounds in East
Hainan Island, West Guangdong, Pearl River estuary and East Guangdong changed by (110.51~ 110.81°E,
18.59~19.02°N). (111.78~112:09°E, 20.94~21.23°N). (113.94~ 114.07°E, 21.55~ 22.08°N) and (116.69~
117.01°E, 22.58~22.78°N). The light radiation values of the four fishing grounds reached the peak values on the
19", 2", 14™ and 35" days after Summer fishing moratorium, respectively, and the high values of the fishing intens-
ity lasted to 55 days, 54 days, 51 days and 47 days respectively.(4) BSTS model shows that delaying fishing time
after 2017 has significant effect on increasing fishing effort of light fishery in Pearl River Estuary fishing ground
(P <0.01), the fishing effect on fishing grounds of East Hainan Island, West Guangdong and East Guangdong was
not significant. This research can provide reference materials for improving Summer fishing moratorium system

and light fishery management in China.

Key words: Summer fishing moratorium; Light fishery; Nighttime light remote sensing; Northern South China Sea
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