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Strait from 2019 to 2020
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Fig. 4 Relationship between operation time of fishing vessels and sea ice concentration and

wind speed in Bransfield Strait in 2020
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Tab.1 Comparison of suitable operation days for krill fishing under the influence of
sea ice in WB, CB and EB of Bransfield Strait

X 2k FHRHUd W FE/(d/a) RIE PfE P2 BRR KRBy RN KRBy
region mean days trend R value P value SD max days/year min days/year
WB 297.47 0.51 0.11 0.55 43.45 363/2010 222/1994
CB 269.84 0.80 0.16 0.39 47.99 350/2004 179/1994
EB 254.22 0.67 0.14 0.45 45.84 330/2018 159/2007
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Tab.2 Comparison of suitable operation days for krill fishing under the influence of
wind field in WB, CB and EB of Bransfield Strait

[X 35k KRB & FE/(d/a) RiE b2 R REUVAEA RN REUE Gy
region mean days trend R value P value SD max days/year min days/year
WB 326.44 —-0.17 0.19 8.35 340/1995,2000 310/2001,2012
CB 305.00 —-0.35 0.26 12.99 325/1990,2000 279/2010
EB 286.56 0.03 0.02 14.99 311/2009 257/1999
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Impact of sea ice and wind field on the suitability of conventional krill fishing
operation in the Bransfield Strait, Antarctica
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Abstract: Global warming has attracted more and more attention. As the key factors of climate change, Ant-
arctic sea ice and wind field significantly affect the safety and economic efficiency of fishing vessels. Krill
fishery is an important part of China's pelagic fishery. China generally uses traditional fishing vessels for krill
fishing, which is more vulnerable to the external environment than continuous pumping fishing vessels. The
changing environment has a more and more significant impact on Antarctica. However, there has been no
regional study on sea ice and wind field in Bransfield Strait. According to the adaptability of krill fishing,
based on the sea ice concentration data of the National Snow and Ice Data Center of the United States and the
wind field data of the European Centre for Medium-Range Weather Forecasts (ECMWF) from 1989 to 2020,
this study obtained the distribution and variation trend of sea ice concentration and wind in the Bransfield
Strait, Antarctica within the Subarea 48.1 of the Commission for the Conservation of Antarctic Marine Living
Resources (CCAMLR) under climate change. The results show that under the background of global warming,
the sea ice and wind speed in Bransfield Strait in Subarea 48.1 showed a decreasing trend, compared with
CCAMLR Subarea 48.2, 48.3, and 48.4, Subarea 48.1 was more suitable for krill fishing. According to the dis-
tribution of fishing vessels’ operating positions, the fishing operation area was mainly concentrated in central
basin (CB) area and eastern basin (EB), and the sea ice concentration was 0.15-0.2 and in areas with large
wind force (wind force level reached level 6 and above) for 50-70 days. For the characteristics of sea ice and
wind field from 1989 to 2020, the suitable operation days under the influence of sea ice in Bransfield Strait
(the days with sea ice density <0.2) increased; the wind direction in this area was mainly to the west, and the
number of days with large wind force was less, and the trend was mainly increasing. Due to the low Beaufort
scale in the study area, the suitable operation days of traditional fishing boats in the study area were greatly
affected by sea ice. Therefore, combined with the changes of sea ice and wind in the Strait in the past 32 years
and their impact on traditional fishing operation, our study showed that the suitable operation days of tradi-
tional fishing vessels will increase in the future, but the variation in krill resources derived from the change of
sea ice and wind needs to be considered in the future study.

Key words: Euphausia superba; sea ice; wind field; trawl fishery; fishing ground; Bransfield Strait
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