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Sthenoteuthis oualaniensis fishing grounds analysis based on marine
environmental factors and different weight coefficients in
the Zhongxisha and Xisha Islands, South China Sea

FAN Jiangtao, CHEN Zuozhi, ZHANG Jun, FENG Xue

(Key Field Scientific Experimental Station of South China Sea Fishery Resource and Environment, Minisiry of Agriculture
South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300, China)

Abstract: Based on the survey data of “Nanfeng” fishery research vessel and the data of ocean environment from remote sensing ( sea
surface temperature, concentration of Chl-a, sea surface salinity and sea surface height), we established a habitat suitability index
model (HSIT) according to different factors in different seasons, and tested different factors with different weights and different accuracy
of HSI models to determine the weight coefficients of different seasons. The results show that suitable values of environmental factors
varied from season to season obviously. In spring, the weight coefficient of sea surface temperature was equal to 0.7 and the others
were all equal to 0. 1; in summer, the weight coefficient of Chl-a was equal to 1 and the others were all equal to 0; in autumn, the
weight coefficient of Chl-a was equal to 0. 7 and the others were all equal to 0. 1; in winter, the weight coefficient of sea surface tem-
perature was equal to 1 and the others were all equal to 0. The results suggest that the fishing grounds of Sthenoteuthis oualaniensis re-
sponse differently to different environmental factors in different seasons, and the accuracy of HSI model can be improved when the fac-
tors are applied with different weight coefficients.

Key words: Sthenoteuthis oualaniensis; fishing grounds; environmental factors; habitat suitability index models; the Zhongsha and
Xisha Islands of the South China Sea
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Fig. 1 Schematic diagram of navigation range

For information about the nine-dash line of the South China

Sea, see the survey area map on the colored leaflet.
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Tab.1 SI model of factors

A5 F variable

FE 7% model P

SST-SI SI=1/(2 169. 41 —162. 48 x SST +3. 04SST*) 0.000 1
CHL-SI SI=1/(76.78 =1 258.66 x CHL +5 197. 66 x CHL?) 0.002 1
SSH-SI SI=1/(453.1 —845.28 x SSH +394. 91 x SSH*) 0.001 5
SSS-SI SI=1/(309 094. 40 - 18 702. 97 x SSS +282. 92 x SSS*) 0.000 1
HZ summer SST-SI ST =1/(998.89 —69. 12 x SST + 1. 19 x SST*) 0. 000 1
CHL-SI ST =1/(34.52 -719. 46 x CGK +3 857.76 x CHL?) 0. 000 1
SSH-SI SI=1/(1 129. 19 -2 086. 94 x SSH +964. 84 x SSH*) 0.000 1
SSS-SI ST=1/(79 835.86 —4 816.52 x SSS +72. 65 x SSS*) 0. 000 1
#Z autumn SST-SI SI=1/(1438.76 —101.92 x SST + 1. 81 x SST*) 0.000 1
CHL-SI ST =1/(202.26 -3 041. 69 x CHL + 14 208. 34 x CHL?) 0. 000 2
SSH-SI SI =1/(383.75 —720. 49 x SSH +338. 99 x SSH* ) 0.000 1
SSS-SI SI=1/(40 447.21 -2 469. 62 x SSS +37. 70 x SSS*) 0.001 1
A7 winter SST-SI SI=1/(513.47 —40.28 x SST +0. 79 x SST*) 0. 000 1
CHL-SI SI=1/(113.74 -1 505. 14 x CHL +5 023. 50 x CHL?) 0.000 1
SSH-SI ST =1/(593.26 — 1 170. 35 x SSH +578. 10 x SSH*) 0.002 0
SSS-SI ST =1/(33 548.50 — 1 040. 68 x SSS +31. 03 x SSS*) 0.001 0
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Tab.2 Optimum value of each factor

Fh ssve PN s ssivm
season mg-m
#% spring 265 0.13 33.1 1.05
% summer  28.9 0. 09 33.2 1.09
K7 auumn  28.4 0. 10 32.7 1.04
K7 winter 253 0.15 32.9 0.98
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Tab.3 Model accuracy of different weight Tab.5 Model accuracy of different weight
coefficients in spring % coefficients in autumn %
a 0.25 0.5 0.6 0.7 1.0 8 0.25 0.5 0.6 0.7 1.0
SST-SI 76 71 75 83 78 SST-SI 79 69 81 79 75
CHL-SI 76 62 65 63 67 CHL-SL 79 72 69 88 78
SSS-SI 76 48 57 52 55 SSS-SI 7 59 62 68 71
SSH-SI 76 45 42 65 62 SSH-SL 79 52 59 53 55
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Tab. 6 Model accuracy of different weight

coefficients in winter %0
a 0.25 0.5 0.6 0.7 1.0
SST-SI 74 58 76 79 90
CHL-SI 74 70 69 72 79
SSS-ST 74 63 69 72 70
SSH-SI 74 58 64 66 69
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