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Fig.1 Partial data preprocessing diagram
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Fig.2 Schematic diagram of density clustering
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port, the same as Fig. 5 and Fig. 7
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Tab.1 Extraction results of voyage A, B, and C net position and fishing duration
fix T4 R oz PRI /h N AT R iz N LA SR /h
trip model extraction position extraction fising duration manual judgment position manual calculated duration

A (125.610 544,31.864 172) 98.25 (125.612 666,31.866 538) 149.07
(125.624 588,31.864 002) 103.36 (125.628 577,31.863 441) 144.95
(125.624 466,31.871 813) 122.85 (125.626 255,31.870 058) 145.78
(125.611 600,31.889 208) 123.71 (125.613 155,31.885 644) 148.57
(125.612 600,31.895 372) 124.42 (125.613 7,31.892 641) 124.38
(125.613 166,31.902 994) 125.26 (125.613 277,31.899 766) 122.73
(125.613 666,31.878 111) 142.12 (125.613 644,31.879 097) 124.18
(125.614 811,31.873 311) 143.3 (125.614 533,31.873 963) 143.50
(125.615 588,31.912 291) 142.56 (125.614 6,31.913 677) 119.83

(125.630 855,31.866 730) 142.13 null null

(125.631 066,31.872 452) 143 null null

B (123.116 977,30.470 413) 74.93 (123.117 411,30.470 833) 88.87
(123.101 088,30.467 674) 75.23 (123.102 066,30.466 669) 75.37
(123.103 744,30.450 219) 75.67 (123.099 188,30.452 033) 112.87
(123.102 766,30.440 738) 86.47 (123.102 633,30.441 058) 115.38

(123.117 466,30.432 252) 90.74 (123.115 711,30.433 502) 59.78

(123.118 455,30.440 419) 92.55 (123.117 755,30.441 422) 92.65

(123.118 988,30.447 447) 94.36 (123.119 777,30.446 858) 89.87

(123.116 877,30.463 447) 108.61 (123.117 677,30.463 25) 71.48

(123.099 833,30.461 497) 111.32 (123.101 577,30.459 711) 99.60
(123.097 222,30.445 588) 11251 (123.097 866,30.444 644) 107.42

null null (123.119 533,30.45 488) 69.05

C (123.098 555,30.415 905) 3234 (123.101 377,30.415 502) 29.42
(123.099 244,30.410 158) 34.42 (123.101 411,30.410 147) 48.93

(123.100 577,30.426 691) 35.24 (123.100 466,30.426 244) 47.45

(123.099 644,30.443 883) 46.44 (123.099 444,30.443 849) 49.12

(123.114 333,30.446 800) 48.19 (123.115 411,30.444 741) 49.17

(123.115 666,30.438 352) 48.8 (123.116 455,30.437 055) 49.83

(123.115 888,30.429 730) 49.56 (123.116 388,30.428 8) 33.43

(123.117 399,30.421 213) 50.56 (123.116 577,30.420 213) 46.52

(123.187 355,29.393 463) 22.05 (123.188 933,29.391 397) 24.98
(123.188 666,29.377 705) 85.01 (123.189 388,29.375 941) 91.20

(123.189 222,29.370 058) 85.94 (123.189 266,29.368 008) 89.27

(123.191 522,29.412 486) 86.45 (123.190 733,29.413 719) 85.17

(123.193 644,29.428 819) 87.94 (123.195 233,29.428 802) 83.23

(123.191 200,29.437 583) 84.27 (123.188 655,29.439 38) 87.27

(123.190 122,29.420 933) 93.85 (123.194 266,29.419 997) 92.35

(123.188 000,29.403 847) 94.83 (123.189 711,29.399 427) 89.43

(123.186 344,29.387 852) 96.08 (123.188 411,29.386 166) 91.62

null null (123.116 633,30.410 505) 18.37
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mental factors on catch variation of main species of stow seabed is impacted by mobile fishing gear? Absolute
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Extraction method of stow net fishing intensity
distribution in Zhejiang Province

PEI Kaiyang '?, ZHANG Shengmao ", FAN Wei', HOU Juan’, TANG Xianfeng ?, ZHU Wenbin*

(1. Key Laboratory of East China Sea Fishery Resources Exploitation & Utilization, Ministry of Agriculture and Rural Affairs,
East China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Shanghai 200090, China;
2. College of Information, Shanghai Ocean University, Shanghai, 201306, China,
3. Key Laboratory of Sustainable Utilization of Technology Research for Fishery Resource of Zhejiang Province,
Marine Fisheries Research Institute of Zhejiang, Zhoushan 316021, China)

Abstract: Fishing intensity is one of the important parameters in the field of fishery resources management and
assessment. The traditional calculation method cannot satisfy the needs of real-time, large-scale, fast statistical spa-
tial-temporal distribution. This paper proposes to divide the operation stages of fishing vessel production trip based
on VMS data; combined with the operating characteristics of stow net fishing vessels, to use the threshold division
and density clustering algorithm to extract the net position, and to calculate the fishing duration of each trip; the
geographical grid is divided and accumulated within its range. The average fishing duration per square kilometer
(h/km?®) of each grid was used as the quantitative basis for the fishing intensity of the stow net, and the spatial dis-
tribution of fishing intensity was visualized. In this research, the Beidou VMS position data of the stow net fishing
vessels belonging to Zhejiang Province in 2017 were taken as the research object. A total of 733 effective operat-
ing trips and 6 021 net positions were extracted, and the total fishing time was 736 761.78 h. Geographic grids of 0.1° x
0.1° are divided in the range of 121.6°-126.5°E and 27.6°-33.9°N. The stow nets in the first half of 2017 were rel-
atively scattered, and the average fishing intensity of each grid was 11.26 h/km’; relatively concentrated in the
second half of the year, with an average fishing intensity of 12.83 h/km’; with the annual average of 14.76 h/km”.
Among them, in the range of 125.4°-126.1°E and 31.2°-32.1°N there exists the highest fishing intensity, with an
average of 28.51 h/km®. The net position extraction, fishing duration and spatial distribution of fishing intensity
designed in this paper may provide new research ideas for analyzing the operation status of fishing stow nets and

the quantification of fishing intensity.

Key words: vessel monitoring system(VMS); stow net fishing vessels; fishing intensity; threshold division; dens-
ity clustering; spatial distribution of fishing intensity; Zhejiang Province
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