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Tab.1 The habitat suitability index model from July to December

Ay F TRl R KT HS TR T PlE B FNet-CPUE M HSIHAR-F 317 PlE

month HSI model based on fishing net P value average model based on net and CPUE P value
7H July HSI=exp[-0.970 1x(SST-27.869 6)’] 0 HSI=exp[-0.438 1x(SST-27.912 8)’] 0
8H  August HSI=exp[-1.578 8x(SST-27.912 8)*] 0 HSI=exp[-0.515 9x(SST-27.859 5)*] 0.002 4
9H  September HSI=exp[-0.532 9x(SST-26.670 6)°] 0 HSI=exp[-0.246 7x(SST-26.804 1)*] 0.000 6
10H  October HSI=exp[-0.216 6x(SST-19.215 2)*] 0 HSI=exp[-0.091 1x(SST-19.073 1)*] 0.001 9
11H  November HSI=exp[-0.086 3x(SST-15.950 9)*] 0 HSI=exp[-0.052 2x(SST-16.118 9)*] 0.000 2
12H  December HSI=exp[-0.155 0x(SST-13.218 5)’] 0.001 HSI=exp[-0.073 0x(SST-13.023 0)’] 0.003 5

#F 2 HSHEH (HSI>0.8)REL 8 5I61E

Tab.2 Comparison of different HSI models (HSI>0.8)

A HSInecpury>0-8 HSTye>0.8
month FEa % WK L /% ¥ CPUE (t/net) P b E/ % IR VK EL /% “F-¥) CPUE (t/net)
percentage of catch  percentage of net average CPUE percentage of catch  percentage of net average CPUE
7H  July 73.32 69.06 954.73 38.64 40.84 850.95
8H  August 77.21 75.25 1137.28 57.71 54.30 1 178.00
9H  September 66.11 67.75 986.72 41.09 43.64 952.03
10/ October 69.20 70.92 886.05 45.33 47.85 860.25
11/]  November 56.43 59.69 988.94 46.02 51.09 942.40
12/1  December 74.11 70.91 1747.44 58.76 49.09 2001.48
F¥) average 69.40 68.93 1116.86 47.93 47.80 1130.85
®3 79REBAABEEEEMAMERTHER
Tab.3 Monthly changes of most suitable habitats of S. japonicus from July to September
R 7H  July 8H August 9H  September
sea surface temperature THAYkm® A% R /km® AL/ % TR /km? A%
area area variation area area variation area area variation
SST 382599 282 158 212185
SST+0.5 °C 245 331 -35.9 323 892 14.8 213 831 0.8
SST+1 °C 204 209 —46.6 260 505 -7.7 153 962 —27.4
SST+2 °C 224 674 —41.3 200913 —28.8 299 061 40.9
SST-0.5°C 320 842 -16.1 225073 -20.2 312913 475
SST-1°C 282 050 -26.3 523 471 85.5 474 064 123.4
SST-2°C 172 394 —-54.9 343 883 21.9 387473 82.6
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Fig.3 Monthly variation of most suitable habitats of S. japonicus with increased sea surface temperrature
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Fig. 4 Monthly variation of most suitable habitats of S. japonicus with declined temperature
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Tab.4 Monthly area changes of most suitable habitats of S. japonicus from October to December
) 10H  October 11H  November 12H  December
sea surface temperature T /km? R/ % R /km® TR/ % TR /km® TR /%
area area variation area area variation area area variation
SST 414 971 428201 302 023
SST+0.5 °C 321877 224 479 824 12.1 289914 6.6
SST+1 °C 258 759 -37.6 501 803 17.2 323 744 19.0
SST+2 °C 111538 -73.1 386 404 -9.8 393 712 44.7
SST-0.5 °C 474953 14.5 405 944 5.2 256 848 -5.6
SST-1 °C 462 931 11.6 365 164 —14.7 202 153 -25.7
SST-2 °C 431979 4.1 328 166 -23.4 184 463 -32.2
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Distribution forecasting of habitat of chub mackerel (Scomber japonicus)
during the climate change in the coastal waters

CHEN Shuang ', GUO Ai'?, CHEN Xinjun "****"

(1. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China;
2. Marine Fisheries Research of Zhejiang, Zhoushan 316021, China;
3. Key Laboratory of Oceanic Fisheries Exploration, Ministry of Agriculture, Shanghai Ocean University, Shanghai 201306, China;
4. National Engineering Research Center for Oceanic Fisheries, Shanghai Ocean University, Shanghai 201306, China;
5. Key Laboratory of Sustainable Exploitation of Oceanic Fisheries Resources, Ministry of Education,
Shanghai Ocean University, Shanghai 201306, China)

Abstract: The change of surface water temperature affects the habitat distribution of pelagic fishes. According to
the chub mackerel (Scomber japonicus) fishery-dependent data from July to December during 2003 to 2012 in the
Chinese coastal waters, and sea surface water temperature (SST) from remote sensingthe suitable index (SI) from
the fishing effort and the catch per unit effort (CPUE) based on SST were established by using the method of
normal distribution. The halntat suitability index (HSI) were estimated by taking the average. The latitude
distribution and area change of the most suitable habitat (HSI>0.8) was analysed when the monthly SST increased
and declined respectively by 0.5 °C, 1 °C and 2 °C. Results showed that the coastal chub mackerel had an obvious
southward shifting tendency when the SST increased, and the most suitable habitat area changed from —73.1% to
44.7% during July to December. There was also an obvious northward shifting tendency when the SST dropped
and the most suitable habitat area changed from —54.9% to 123.4% during July to December. The area also had
different developing trends. The research suggests that the findings of this article can be used to predict the coastal
chub mackerel habitat and its fishing ground under El Nino or La Nina, as well as changes in offshore water in the

future.
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