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At 2} 5 437 W5 #% & 4 (vessel monitoring system,
VMS) & LLAb3F TR S 4% 0, 88 kG BE 2 7
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BARUA R AT 07 (R AAESE, 2024)
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AT 5 98 8h R 1 25 ] 4 (E g4, 2017), H B
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15 H A5 U s W 0] 1 300) . v e o AP i g 1otk
ARy (B 1), B S 2E A B VR B B (4 53k il
BEAT I L SRR U AR IR e R A 3 RIOIRAS) . B
57 2 ZH5R Ak W, B LS S 60 m
Kox18 m W5, BRLAFHE Y ) HOR BB 25 A (Li et al,
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1.2 EHERIEF A IR

Jt=F VMS Edis o I8 b sk BROH /> BER 45 7,
b S| A vt s i e i, B[] 2 R — A 3 min, 25
[E] 43 HER 2 10 m (ZEEZR, 2023), N T FRAREE & [
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B 3 FEARBCE YE S TR I RIS, S T HEBR JCAK

B LR IT RS A T A A T A0t A 1) L R I e e sl 3 R
AR . 2o LaRAb L, B3k 15 28 956 543K
1) VMS i . AR HE AR 0 VR B B Jal 43 . ik DA 2
FREE AT AR 2, B U [ 2.3 m/s<V<3.9 m/s,
B[] 1 4 30 min<e<60 min, LA B 75 PR 25
B TSR BB 3.5 h
PR ARE A, X 5 Y 9P 7 A8 A1 o 0 X A o 5 R )
EATRARIC . B, 32 FE 38 D B 45 M
WA AR DR ZS s AR R 2 4 B, 15 3 10 o AR B4R
S g A B U A 55 1 TS (55 A 455 1) A R A7 AR
B)o B, BT B ARG W AR 5 AT N RRAE, 2
DBSCAN 3 X} & A7 B IR a4k 1) X7 2 A T2, %
O SR 3L 55 R 5 A T MR AR A B P65, T e 7
FOFRTR LA T BN AR . i —8 s B 357
3 EBEMERI G S, MR R 24 4 000 m (Li et al,
2022b), 454G i Z A VERB G DL, B fe /M
AB MinPts=33 . 4RI 4% Eps=4 000 m AT [ (34 {i
T=24 h AT, IR FIREAS I 7 H oo B 2R 28
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Fig.1 Fishing areas of total allowable catch project for A. chinensis and partial sample data from the Beidou VMS
(vessel monitoring system)
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TR B PRI AR B VR (R AR Y [ RN R L
] i) UG 2R P ) DGR R b ) XU ) A R K R 55
VR PRE DR 3SR (V1155 1983; SR HEAE, 2012; Pk
LU AR 2022) ASWE ST R TR IR B R A T
CMEMS (Copernicus-Marine Environment Monitoring
Service; https: //data. marine.copernicus.eu/products) Fll
GEBCO (General Bathymetric Chart of the Oceans;
https: //www. gebco.net/data-products), ¢ g J& I B 25
SPPERILER 1. Horp, PR A5 R RO R LB
JE AR ) 77 e A W 2B W) 1 (Assis et al, 2024), 7K IREL
P B[R] 2017 4F 12 H o f1 T MaxEnt i A £idf
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Tab.l Marine environmental variables used in the habitat
modeling of 4. chinensis
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A 25% B ISR S eI, R T AT s
1710 IR, LLIABRBEDLYE, 4558 1] Logistic #6 =il
TR B B HERA M, S BRI AP A BT R <1% 1Y
As e, Il ] SPSS Statistics 26.0 F/F¥ BTk R >1%
(PRI B AT P AR S A DG AT o SR B
HH K B B4 XHE>0.8 (Yang er al, 2013), U] H A B 5
BRACR AR 5 o R 0 675 3] 1Y PR 5E I+ 32 4T MaxEnt
52 8 RN e

1.3.2  BIFW S MBI RALEE B MaxEnt e
BRI FI 25 5 9 A ArcGIS 10.8 5 /F I 5544 Raster
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AT O o A (o P IN 235 S e 2 30 B A 2 b A1 1 L5
0, AT 5T 2R FHAH S5 8] B i 3] 20 Ry 5 /A 8 bk Py
PR, Al R EE T X, PRl Ex ., PiEEx,
HAIGGE B X LA S AIG 3 B X (Rahimian Boogar et al,
2019; Ab Lah et al, 2021), WAb, A4 SCE f 81— 725
M 137 11 28 58 43 Ay B R AV 2 b 35 B 3 A R R 0 32 B
B8 DA g e 1, 4 T PR 5% B MG B A5 ) el Y Rl o
1.3.3 B AFAG B 1o AL AT AR AR FRAE
(receive operating characteristic, ROC) #ff £& /& L) 4 57
PR AR AR . SR R AR AR 2 i A it £ (Hanley et
al, 1982), Hifh 28 5§ A bk 2 6] ) 11 £ (area under the
curve, AUC) FH T i i 455 7 71 R 04 3¢ 90 I PF Ak JH: v 1
PE o AUC B R /N B e 1B T ) 8 14, AUC
HA T 0.5~0.6 77 58 B4 {9 L 0Ly 2R W A
0.6~0.7 RN BAURCRE % ; ﬂﬁnogﬁﬁ&Uﬂ
R AT 0.8~0.9 Z M FRBHURCRELF, M
MﬂOZ@W%?ﬁHﬁ%%ﬁ%@mBW%%
AUC {HBHEIT 1, R W IAEE AR 5 5 15000 99 e b 2L 93 A
Z TR AR DG BR R, AR (7% o 00 o o
1.4 FEURFE S B = 2 Al s R

A S iz Hb R AR 2% (GeoDetector, I #% Hh il :
http://www.geodetector.org/) [ 7357 5 PR FFR- I L) K 28
AR PRI e, SxF = WAV S 1l I 25 A A SR Bl R 3R
HATIRA AT AR o FR T M 3R 28 X 22 d bk
HAHUECEDGERSE, 2023), AR R ERAEER 9 S5
PR (BMERIREE . BRI O WIS E . AR
M pEAC L . Y R AP RGE . mAL
Iia) R A BRI, P12 oA B AATLE b PR 2
141 2r 5 50 53 5 5 BRI TR
SERAS T Y I As Ao bk, LRI B A2 X
ZRBEE BT Y5 (EESE, 2017).
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o M o? Sy AR h R B YA 22 . q 1
(IR [0, 17, BOE AR S W20 PR 5360 6 SR 2 3
A7 1) g R 3 iR, B0y 0 U6 TS M R - 5 SR MRV S,
I A SE AR TEOC, BUE A 1 UL MR R 158 A P B
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g=1-
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wl S A A AR R A5 5R, RIPEA 2 -+ X, &

M A5 X, 3 I—H’EFHHTXT?I”*EE’J%*HJE?‘?A“
SR VR 55, Bk L R X R AR B Y R I A ST
i (CEZhgESE, 2017), WHT X 5 X, BYSCH ) 0
TR qXiNX2), & q(XiNX2) >q( X)) +q9(X2), %W
W 722 B, AR thrban; 2 q( X, ﬂXz) =q(X1)+
g(Xy), WA T 2 A B M7 A g NX)>
Max[q(X1).q(X2)} BB TSR, BUR-FHIHE; 25
Min[g( X)), q(X2)]<q(X1NXy)<Max[g(X,),q(X2)],
KW HEFREE G, BREAEL MW &
(X1 NX2)<Minfg (X1).q(X2)], RPN R, 4
A5

2 R

2.1 BN E FiEE AN S AR R T

255 S b ) 25 A5 TR 11 BT R SR A S 1 4 r 45
B, TR RGN L R WS . R
o] i TR AR R r'ﬁjmﬂiiu&m‘"“
/\iﬁ%ﬁfa IFHEAT B WG S M e 2R AU A A
Ji, M ROC il £k 43 Bk il o330 it 46 - 1wl (Eﬂ
AUC {8) H] W7 & HR A S M ASE R i v R 1 o 25 R i,
5 Bt H 6 7 A B i AR AR ) AUC (LR 5 T 0.9 (] 2),
Tt B 5 AR AN [ s 00 A A 8, M A 400 235 SR B
22 EFHMNEFEERES S

5T MaxEnt #ERIRSY B MR AN [m] 0 S99 2 1 43 A1
LA 3), 455 im WA T T E, BAFP L L
T EOWLE X I 3 B A E 120°017 ~120°17E, 34°43 " ~
34°47'N., 119°48' ~119°58'E, 34°34' ~34°42'N Fl
119°58'~120°12"E, 34°25' ~34°33'N =N [X ik, S5HE
AT SR 1Y B IR I B A DA — B, PR
e T I BAR PSS B X ol X R AR A 7R
X8, Bl 119°57'~120°13"E, 34°23'~34°33'N {i[#l., #f
5 v e T A, B AR AV S, B v AR XS O R 0 T I AH
FeA T K, EE T 120°07'~120°17"E, 34°42" ~34°
47'N X3 P e T IR, B0V 2 b v X
B K, EEAE T 119°48 ~119°53'E, 34°33" ~34°
43'N Fl 120°02"~120°13"E, 34°43'~34°46" N P~ X Il
2.3 HEEMMHEERMENREEE

SRERSE T LS b 53 A7 AR 5 T v PR B R 2 (]
M FR, ARBFFRE KR . PRI . MR
V3 ER FEAE MaxEnt B b4 7 L K - A8, [ s 223
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Fig.2 The receive operating characteristics of 4. chinensis habitat prediction based on the MaxEnt model
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Fig.3 The distribution area of A. chinensis habitat based on the MaxEnt model
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Fig.4 Influence of environmental variables on the presence probability of A. chinensis in all the fishing periods
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Fig.5 Influence of environmental variables on the presence probability of A. chinensis in sub-peak catch period I

T 22k %R MaxEnt B Z 247 10 YA R, 85 0 DX IR 7R 1 35 i) R4 1 22 B

TF AR W) 2 BE 22.5~26.0 mmol/m®, T 75 8 B 22.6%0~ LLEUH%J( 6.5~16.0 m, V7 AH Y+ 15.0~
23.7%o, HFFRIRE 24.1~24.5 °C, [EUEIHI, MR A 25D 17.0 mmol/m>, ¥ & £h BF 24.0%0~24.6%0, 1T 7% Y JiF
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Fig.6 Influence of environmental variables on the presence probability of A. chinensis in peak catch period
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Fig.7 Influence of environmental variables on the presence probability of A. chinensis in sub-peak catch period II
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23.7~23.9 °C. K iml I IAIE, BAFH 4 L) FE HIX b
FIKIGE 3.5~10.5 m, PRI EE 10.5~18.0 mmol/m’ |
28.5~31.5 mmol/m?®, i BF 20.1%0~20.7%o, 1 751
JiF 25.8~26.7 °C.,
2.4 HEELEE =S HIE

AR SCHE T PR T DA %o B AV 8 b B 25 4317 HL
W HEATHR ST, 45 3 W m A [R5 e 09 6 MRV 2 b 23 A
M3 ST 2). WEAMPIRHAE, K
W TR R L M N R B B A B
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Tab.2 The factor detection results of the presence probability of A. chinensis in each fishing period
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Tab.3 The interaction detection results of the presence probability of A. chinensis in all the fishing periods and sub-peak catch period I
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Tab.4 The interaction detection results of the presence probability of A. chinensis in peak catch period and sub-peak catch period Il
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SPATIOTEMPORAL DISTRIBUTION OF ACETES CHINENSIS HABITATS AND THE
ENVIRONMENTAL DRIVERS IN HAIZHOU BAY IN SUMMER BASED ON BEIDOU
VMS DATA

LI Dong-Jia', LI Guo-Dong"?, ~XIONG Ying', SONG Da-De"®, ZHANG Cheng-Bin"*, LIU Qiang"*,
TIAN Tuo"*, LIANG Long"* ~WANG Shu-Yan"*, ZHANG Xue-Qing’

(1. Jiangsu Marine Fisheries Research Institute, Nantong 226007, China; 2. Ocean College, Zhejiang University, Zhoushan 316021,
China; 3. State Key Laboratory of Estuarine and Coastal Research, East China Normal University, Shanghai 200241, China; 4. College
of Marine Living Resource Sciences and Management, Shanghai Ocean University, Shanghai 201306, China; 5. College of
Environmental Science and Engineering, Ocean University of China, Qingdao 266100, China)

Abstract It is essential for ecosystem-based fisheries management to investigate the spatiotemporal distribution
characteristics and environmental driving mechanisms of the key zooplankton species (Acetes chinensis) during its total
allowable catch project period. We applied DBSCAN (density-based spatial clustering of application with noise) algorithm
to process summer 2021 Beidou VMS (vessel monitoring system) data to extract information of the fishing locations
associated with A. chinensis catches. We then combined these locations with remotely sensed marine environmental data
and investigated the distribution patterns and key environmental drivers of 4. chinensis habitats in the Haizhou Bay during
summer in MaxEnt model using geographic detector method. Results indicate that suitable habitats for 4. chinensis were
concentrated in mainly three regions: 120°01'~120°17'E and 34°43'~34°47'N; 119°48'~119°58'E and 34°34'~34°42'N; and
119°58'~120°12'E and 34°25'~34°33'N. Although 4. chinensis is a small, planktonic shrimp, its spatiotemporal distribution
was not solely determined by surface residual currents, and the dominant factors influencing its distribution varied in
different fishing periods. In the entire fishing season, the water depth, phytoplankton abundance, sea surface temperature,
and sea surface salinity emerged as critical drivers of the habitat distribution. The optimal conditions in Haizhou Bay were

3 or 27.5~30.0 mmol/m®, sea

determined as: water depth of 3.5~11.0 m, phytoplankton abundance of 9.5~17.0 mmol/m
surface temperature of 24.2~25.5 °C, and sea surface salinity of 21.0%0~23.6%0. During the peak catch period, surface
residual currents became an additional important factor on the distribution of the shrimp habitats. Future research shall
focus on developing a comprehensive observation indicator system for this key species and conducting further assessments
to ensure the sustainable production of A. chinensis resources.

Key words vessel monitoring system; Acetes chinensis; habitat; total allowable catch system; Haizhou Bay



