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Tab.1 Grey correlation indices between the catch in each fishing area and the total catch of global marine area

FAO 1% X TR A5 SR FAO {414 X TR A5 S
FAO code Fishing area Grey correlation indices FAO code Fishing area Grey correlation indices
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67 FRALKRFvE 0.979 81 PO g A7 0.959
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47 R R 0.975 58 PR ENBE VR A IX 0.952
77 R K7 0.974 87 R K 0.946
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Tab.2 Grey relational clustering coefficients among fishing areas

XA
Fishing areas 61 27 87 71 57 34 21 51 67 47 31 41 77 37 81 48 58 88 18
code

61 1.000 0.976 0.944 0.957 0.954 0.967 0.966 0.968 0.975 0.969 0.970 0.974 0.971 0.976 0.958 0.896 0.951 0.838 0.739

27 1.000 0.951 0.944 0.940 0.946 0.967 0.955 0.966 0.975 0.980 0.974 0.962 0.979 0.973 0.885 0.942 0.828 0.740
87 1.000 0.918 0.914 0.921 0.952 0.926 0.940 0.942 0.958 0.947 0.933 0.953 0.958 0.870 0.916 0.822 0.740
71 1.000 0.989 0.977 0.944 0.985 0.962 0.954 0.930 0.942 0.970 0.950 0.923 0.907 0.943 0.855 0.739
57 1.000 0.976 0.940 0.980 0.958 0.950 0.926 0.940 0.968 0.947 0.919 0.905 0.941 0.859 0.741
34 1.000 0.945 0.980 0.964 0.955 0.938 0.944 0.968 0.949 0.927 0.915 0.945 0.843 0.740
21 1.000 0.958 0.965 0.967 0.963 0.961 0.961 0.974 0.972 0.895 0.951 0.833 0.740
51 1.000 0.972 0.964 0.942 0.951 0.969 0.959 0.935 0.903 0.946 0.846 0.739
67 1.000 0.974 0.959 0.960 0.965 0.967 0.954 0.904 0.948 0.839 0.737
47 1.000 0.967 0.961 0.962 0.969 0.962 0.896 0.948 0.838 0.740
31 1.000 0.967 0.951 0.972 0.969 0.883 0.937 0.820 0.737
41 1.000 0.957 0.973 0.961 0.886 0.936 0.836 0.740
77 1.000 0.967 0.943 0.896 0.949 0.847 0.739
37 1.000 0.964 0.883 0.941 0.834 0.739
81 1.000 0.885 0.936 0.822 0.739
48 1.000 0.905 0.823 0.739
58 1.000 0.839 0.745
88 1.000 0.782
18 1.000

T TR T CFA R XA FAO Y X AR I3 1,

Notes: Title numbers in horizontal and vertical columns represent FAO codes of different fishing areas, as shown in Tab.1.
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Tab.4 Grey correlation indices between each category

of catch and the total catch of Group II
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Evaluation on exploitation of global marine fisheries resources based on grey
theory system
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Abstract; Marine fishery resources are important animal protein sources for human beings, the rational
exploitation of which is of great significance. Based on the catch data of 19 global fishing areas from 1990 to
2019, this paper studied the relationship between the catch and total catch of each fishing areas, and among
catches of each fishing areas by using grey correlation clustering, and the main species types that affect
catches in the same fishing areas were identified. The results showed that there was a strong correlation
between the catch in most fishing areas and the total catch of global seas, and there were 16 fishing areas with
a grey correlation degree greater than 0.900. With the exception of the Antarctic Atlantic, Antarctic Pacific
and Arctic Sea, the other fishing areas are correlated with each other by more than 0.900. The critical value
r=0.975 of the associated clustering matrix was set as the classification basis, and the groups [ and II with
obvious classification were obtained. Group [ includes Northwest Pacific, Northeast Atlantic, Northeast
Pacific, Southeast Atlantic, Western Central Atlantic, Mediterranean and Black Sea, and the catch trends of
the six fishing areas all fluctuated within a certain range; Group I includes Western Central Pacific, Eastern
Indian Ocean, Eastern Central Atlantic, and Western Indian Ocean, the catch of which showed a steady
increase trend. Pelagic marine fish and demersal marine fish had the highest grey correlation with the total
catch of the two groups. Our findings suggested that the grey theory system can be used to scientifically
evaluate the exploitation status of marine fishery resources in various fishing areas of the world, and the
evaluation results can provide reference for the sustainable development of global marine fishery.

Key words: Grey theory system; global seas; fishing areas; catches; sustainable development
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