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Abstract

Every living creature has certain requirements for its own living environment. The global warm-
ing of ocean temperature makes some Marine creatures leave their original living place to find a
more suitable habitat. This migration of Marine life is causing problems for fishing companies that
depend on the resource. Herring and mackerel are important to the Scottish economy and vital to
local fishing companies, and are due to migrate north as sea temperatures have risen in recent
years. In order to enable small local fishing companies in Scotland to respond effectively and early
to this migration phenomenon, the migration location of the two species of fish was predicted by
collecting data on their populations and local sea temperature in recent years. At the same time,
by introducing the parameter of SST change rate, we studied the relationship between fish migra-
tion rate and seawater temperature rise rate. Using the above model, we can grasp the future
distribution location of fish stocks and the impact of sea temperature change on the migration
rate of fish stocks, so as to provide a basis for small fishery companies to formulate effective cop-
ing strategies.
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Figure 1. Schematic diagram of fishing
ground
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Figure 2. The nutrient level equilibrium index of mackerel and herring
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Figure 3. Annual catch
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Table 1. Temperature forecast for 2004-2069
= 1. 2004~2069 £EiRE M

& T & T & T & T & T & T

2004 3.898 2015 3.792 2026 4.606 2037 6.170 2048 7.000 2059 6.905

2005 3.413 2016 4.085 2027 4.998 2038 6.345 2049 7.122 2060 6.914

2006 3.249 2017 4.293 2028 5.309 2039 6.445 2050 7.039 2061 6.978

2007 3.316 2018 4.356 2029 5.206 2040 6.356 2051 6.965 2062 7.042

2008 2.916 2019 4.442 2030 5.544 2041 6.461 2052 6.916 2063 6.988

2009 2.601 2020 4.659 2031 5.650 2042 6.658 2053 6.652 2064 7.018

2010 2.928 2021 4.464 2032 5.676 2043 6.740 2054 6.830 2065 7.034

2011 3.303 2022 4.584 2033 5.781 2044 6.876 2055 6.895 2066 7.130

2012 3.094 2023 4.648 2034 5.793 2045 6.892 2056 6.852 2067 7.272

2013 3.640 2024 4.550 2035 5.813 2046 6.984 2057 7.022 2068 7.417

2014 3.892 2025 4.539 2036 5.995 2047 7.047 2058 6.883 2069 7.403
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Figure 4. Migration route
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Figure 5. Herring caught over the next 50 years
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Figure 6. Mackerel caught in the next 50 years
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