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Migration of Herring and Mackerel

Global ocean temperature changes greatly nowadays, some ocean-dwelling species are likely
to migrate, which might seriously affect the companies who depend on these species.

In order to predict the ocean temperature in next 50 years, we collect the global sea surface
temperature data for past 50 years, and deal with them as signals in time dimension. We adopt
moving average filtering method to reduce the influence of random interference. Then, we
build a linear prediction model to forecast the temperature in next 50 years. And the annual
average temperature will increase 1℃ to 3℃ gradually at the region of Scottish coast in next
50 years. In order to predict the locations of herring and mackerel, we get the optimum living
temperature of herring and mackerel by consulting relevant references. With the temperature
prediction data above, we can get the most likely center location of herring is (61°N, 7°W)
and (60°N, 1°W), and the mackerel’s is (62°N, 4°W).

Aiming at the problem of estimating the time that the small fishing companies can hardly
harvest, we build a cellular automaton based prediction model. By analyzing the migration
and reproduction law of fish with the Logistic Curve and normal distribution, we set
corresponding rules to the cellular automaton to operate. Supposing that the extra 100
kilometer to catch fish will make the small fishing companies hardly harvest, we take 1000
independent repeat experiments, then get the most likely elapsed time of herring and
mackerel is 24 years and 10 years, the best cases are 35 years and 23 years, and the worst
cases are 16 years and 9 years.

To estimate the effectiveness of strategy, we use the fuzzy comprehensive evaluation method
to analyze several factors that affecting the economic benefit including short term cost, long
term cost, fishing harvest, sales revenue and implementation difficulty. After giving the
weights of them, we can get the strategy rated as excellent, which is relocating some of
fishing company’s assets in the port that fish populations moving. To address the impact of
fish moving into the territorial water of other country, we adjust the weights of fishing harvest
in fuzzy comprehensive evaluation model above, none of them are rated as excellent. Then
we propose a new method that the company can try fish processing instead of fishing, which
is rated as excellent.

We analyze the sensitivity of the linear prediction model, while we add 5% random
disturbance, the maximum relative error is 3.98%, the model can be considered stable. Finally,
We write an article for Hook Line and Sinker Magazine.

Key Words: Linear Prediction, cellular automaton, fuzzy comprehensive evaluation method



关注数学模型

获取更多资讯

2

MATHmodels



关注数学模型

获取更多资讯

2

MATHmodels



关注数学模型

获取更多资讯

2

MATHmodels



关注数学模型

获取更多资讯

2

MATHmodels



关注数学模型

获取更多资讯

2

MATHmodels



关注数学模型

获取更多资讯

2

MATHmodels



关注数学模型

获取更多资讯

2

MATHmodels



关注数学模型

获取更多资讯

2

MATHmodels



关注数学模型

获取更多资讯

2

MATHmodels



关注数学模型

获取更多资讯

2

MATHmodels



关注数学模型

获取更多资讯

2

MATHmodels



关注数学模型

获取更多资讯

2

MATHmodels



关注数学模型

获取更多资讯

2

MATHmodels



关注数学模型

获取更多资讯

2

MATHmodels



关注数学模型

获取更多资讯

2

MATHmodels



关注数学模型

获取更多资讯

2

MATHmodels



关注数学模型

获取更多资讯

2

MATHmodels



关注数学模型

获取更多资讯

2

MATHmodels



关注数学模型

获取更多资讯

2

MATHmodels



关注数学模型

获取更多资讯

2

MATHmodels



关注数学模型

获取更多资讯

2

MATHmodels



关注数学模型

获取更多资讯

2

MATHmodels



关注数学模型

获取更多资讯

2

MATHmodels



关注数学模型

获取更多资讯

2

MATHmodels



关注数学模型

获取更多资讯

2

MATHmodels



关注数学模型

获取更多资讯

2

MATHmodels



关注数学模型

获取更多资讯

2

MATHmodels



关注数学模型

获取更多资讯

2

MATHmodels



关注数学模型

获取更多资讯

2

MATHmodels



关注数学模型

获取更多资讯

2

MATHmodels



关注数学模型

获取更多资讯

2

MATHmodels


	summary (3) (1)
	正文A
	去空格

