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Study on the application of the systematic assessment of
sustainable utilization to fisheries resources

CHEN Xin-jun ZHOU Ying-qi
Ocean college of Shanghai Fisheries University Fisheries Development Institute Shanghai 200090 China

Abstract Sustainable utilization of fisheries resources is a complicated and systematic project The paper puts
forward the method on calculating the level of development harmony and coupling in the sustainable utilization of
fisheries resources. The method possesses the advantages over traditional bio-economic models since it fully reflects
the system of sustainable utilization of fisheries resources. The paper takes the fisheries resources in East China Sea
from 1978 to 1990 as an example. The results indicate that the level of development and coupling in the sustainable
utilization of fisheries resources in East China Sea generally falls and the value of harmony appears fluctuates.
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Fig.1 The illustration of systematic assessment of sustainable utilization of fisheries resources
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1
Tab.1 Primary data of each indicator in the resource — environment subsystem
R]Ol Rl()2 R103 R104 R105 R106
1978 2.64 63.19 43.6 69.785 2.609 1.178
1979 2.72 59.12 41.1 59.446 2.244 1.050
1980 2.730 46.48 56.9 51.047 1.547 1.038
1981 2.720 51.06 58.5 43.156 1.479 0.956
1982 2.640 48.18 62.2 36.684 1.435 0.935
1983 2.630 38.60 64.5 29.152 1.299 0.875
1984 2.540 41.03 67.7 24.835 1.258 0.891
1985 2.560 39.08 62.3 23.188 1.299 0.868
1986 2.520 37.62 67.6 21.735 1.285 0.881
1987 2.500 37.92 67.1 18.889 1.286 0.821
1988 2.400 30.40 68.3 17.795 1.173 0.727
1989 2.430 36.13 69.9 19.636 1.280 0.683
1990 2.490 36.12 72.4 18.8%4 1.232 0.663
2
Tab.2 Primary data of each indicator in the social subsystem
Raos Ron Raoos Rons Raos Raos
1978 341835 54122 75.15 21.64 4.83 1830102
1979 344977 56376 68.92 21.27 4.41 1887286
1980 359779 70734 61.34 22.19 4.56 1940048
1981 381907 71528 61.47 22.76 4.60 1992514
1982 366601 54552 52.89 19.99 5.07 2106660
1983 320813 72239 44.59 18.06 5.31 2175966
1984 344289 74907 50.80 21.32 5.96 1966558
1985 361232 106680 50.22 20.32 6.71 2302175
1986 408852 100521 52.31 21.83 7.73 2302175
1987 427508 106877 52.34 22.72 8.84 2352121
1988 442793 121914 51.42 23.31 9.68 2423091
1989 416503 109142 50.05 21.75 10.1 2417011
1990 419822 104249 48.97 20.76 10.9 2524825
3
Tab.3 Primary data of each indicator in the economic subsystem
R301 R302 R303 R304 R305 R306 R307 R308 R309 R3 10 R3 11
1978 152.00 91.43 78.58 1.6 1.66 54.90 129.05 190.7 329 3.84 0.83
1979 142.07 89.97 76.12 1.5 1.86 61.41 135.28 216.5 404 3.54 0.75
1980 144 .27 89.58 75.13 1.7 2.22 73.24 114.73 257.0 520 3.34 0.74
1981 145.43 89.39 74.25 2.0 2.74 79.85 128.26 310.5 603 3.33 0.72
1982 152.95 88.70 72.85 2.1 3.42 87.41 141.5 324.7 691 3.48 0.72
1983 147.63 87.59 69.85 2.3 4.13 92.68 150.6 371.0 755 3.73 0.67
1984 160.08 85.48  66.91 2.7 4.98 98.22 161.2 576.0 1153 3.55 0.81
1985 168.34 84.33 62.58 3.5 5.97 106.53 178.5 710.0 1420 3.64 0.73
1986 181.85 84.64 60.14 4.1 6.96 117.62 196.6 906.0 1658 3.53 0.77
1987 201.88 84.29 59.07 4.8 9.14 134.20 232.6 1202.0 2224 3.67 0.85
1988 202.78 83.18 56.36 5.5 9.48 143.93 266.9 1559.0 2713 3.67 0.83
1989 216.00 83.59 56.62 6.0 10.29 157.76 304.8 1229.0 2236 4.15 0.89
1990 229.71 84.07 56.97 6.5 10.72 164.38 334.4 1351.0 2510 5.47 0.90
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Tab.4 The correlation coefficient matrix of assessment indicators
RlOl R102 R105 R106 R201 R203 R204 RZOG R301 R308 R3 10 R31 1
Rioi 0.6855 0.8984 -0.8395 0.8326 -0.6328 0.5873 -0.2094 -0.8351 1.0000 -0.9001 -0.4724 -0.7249
Rip -0.3857 -0.8564 0.8148 -0.8914 0.8607 -0.3938 0.4112 0.8861 -0.9001 1.0000 0.5682 0.8441

Rigs -0.0126 -0.4484 0.6964 -0.7631 0.3713 -0.4514 -0.1778 0.6738 -0.4724 0.5682 1.0000 0.6624
Ripe -0.2115 -0.5810 0.7868 -0.7981 0.7677 -0.1922 0.4674 0.6533 -0.7249 0.8441 0.6624  1.0000

Rooi 1.0000 0.6088 -0.5624 0.3136 -0.1274 0.5382 0.0452 -0.3632 0.6855 -0.3857 -0.0126 -0.2115
Raos 0.6088 1.0000 -0.7936 0.7952 -0.5244 0.6809 -0.0725 -0.8077 0.8984 -0.8564 -0.4484 -0.5810
Ros -0.5624 -0.7936 1.0000 -0.8887 0.5386 -0.6984 0.0029 0.7728 -0.8395 0.8148 0.6964 0.7868
Roge 0.3136  0.7952 -0.8887 1.0000 -0.6517 -0.0743 -0.8856 0.8326 -0.8914 -0.7631 -0.7981

Rsoi -0.1274 -0.5244 0.5386 -0.6517 1.0000 0.0518 0.6963 0.7240 -0.6328 0.8607 0.3713  0.7677

Rag 0.5382  0.6809 -0.6984 0.6067 0.0518 1.0000 0.6185 -0.5664 0.5873 —-0.3938 -0.4514 -0.1922
Rso1 0.0452 -0.0725 0.0029 -0.0743 0.6963 0.6185 1.0000 0.0634 -0.2094 0.4112 -0.1778 0.4674

Ry -0.3632 -0.8077 0.7728 -0.8856 0.7240 -0.5664 0.034  1.0000 -0.8351 0.8861 0.6738  0.6533
15
0.5245 0.3067
0.1688 5
5

Tab.5 The weight of each sub-system and its indicator

R R, Rs

0.5245 0.1688 0.3067

Rl()] R]UZ R]()S Rl()ﬁ
0.1621 0.1574 0.2537 0.4267

Roos Roo Row Raos
0.2857 0.2857 0.2857 0.1429

R}()] R3UX R3l() R}] 1
0.2136 0.3592 0.2136 0.2136
1978 - 1990
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6 1978 - 1990
Tab.6 The assessment results of sustainable utilization of fisheries resouces form 1978 to 1990 in East China Sea
1978 1979 1980 1981 1982 1983 1984
0.6633 0.5919 0.5094 0.5005 0.5039 0.3212 0.426
0.7732 0.7511 0.8277 0.8270 0.8222 0.9796 0.8721
0.7183 0.6715 0.6686 0.6638 0.663 0.6504 0.6490
1985 1986 1987 1988 1989 1990
0.3816 0.3307 0.5301 0.5266 0.4646 0.2565
0.8858 0.9344 0.7232 0.7238 0.7696 0.8678
0.6337 0.6325 0.6267 0.6252 0.6171 0.5622
2.4
6 1978 - 1990
1990 1978 38.7%
78.3% 1983
20 80 1983
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